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Iean n3vuenusi.

M3ydeHne MaTeMaTHKH B CTapiieil mKoje Ha 0a30BOM YPOBHE HampaBIeHO Ha

JOCTHKCHUE CIEAYIOINX IIeTIeH:

e (QopMupoBaHHe MNpeACTABIEHUH O MaTeMaTHKE KaK YHHMBEPCAIBHOM SI3bIKE HAYKH,
CpEeACTBE MOJCIMPOBAHHS SBJICHHUIA U MIPOLIECCOB, 00 HIIESX U METOJIaX MAaTEeMaTHKH;

e Ppa3BHTHE JOIMYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHHS, aJrOPUTMUYECKON
KyJIbTYpPbl, KDUTUYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOAMMOM JUisi OOyYeHHs B BBICIICH
IIKOJIE 110 COOTBETCTBYIONICH CHENUaNbHOCTH, B Oyaymed npodeccHnoHaIbHON
JeATENILHOCTH;

* OBJIA/IeHHe MaTeMATHYeCKHMMH 3HAHMAMH W YMEHHUSIMH, HEOOXOIUMBIMH B
MIOBCEHEBHOM KHM3HM, [UIS M3YyYCHHS IIKOJBHBIX €CTECTBEHHOHAYYHBIX TUCHMIUIMH Ha
0a30BOM YpOBHE, /Ul TIONy4yeHUs 00pa3oBaHUs B 00NacTAX, HE TPEOYIOMIMX YriayOIeHHON
MaTeMaTHYECKOH MO OTOBKH;

e BOCHUTAHHUE CPEICTBAMU MATEMATHKH KYJIbTYPhl IUYHOCTH: OTHOIICHUS K MaTeMaTHKE KaK
4acTH OOLIeueOBEUYeCKO KyNbTyphl: 3HAKOMCTBO C HCTOpPHEH pa3BUTHUS MaTEMAaTUKH,
IBOJIOIMEH MaTeMaTU4YeCKUX HJEH, TOHUMAaHWS 3HAYMMOCTH MaTEMAaTUKH  JUIS
00ILIECTBEHHOT'O ITPOrpecca.

TPEBOBAHUS K YPOBHIO NIOATI'OTOBKU BbIITYCKHUKOB
B pe3yabrare u3ydeHusi MaTeMATHKH Ha 0a30BOM YpPOBHe B CTaplleill IIKOJe YYEeHHMK
J0JIAKeH

3HATH/TIOHNMATh

e 3HaueHWE MAaTEMaTUYECKOW HAyKH JUIsl pEelIeHUs 3a/1a4, BOZHUKAIOIMINX B TEOPUU U TTPAKTHUKE,
IIUPOTY U B TO K€ BpPEeMsl OTPaHMUYEHHOCTh NPUMEHEHHUS MaTeMaTHYECKHUX METOJ0B K
aHaAJIM3Y U UCCIEIOBAHUIO MPOIIECCOB U SIBICHUI B IPUPO/IE U OOIIIECTBE;

e 3HauYeHWE MPAKTUKU U BOTPOCOB, BOSHUKAIOIIUX B CAMOM MaTeMaTHUKe JIsl GOPMUPOBAHUS U
pPa3BUTHS MaTEMaTHYECKOW HAYKH; WCTOPHUIO Pa3BUTHS TIOHSTHS 4YHWCA, CO3JIaHHS
MaTEeMaTUYECKOr0 aHalin3a, BOSHUKHOBEHHS U Pa3BUTUS T€OMETPUH;

® VYHHUBEPCAJTBHBIA XapakTep 3aKOHOB JIOTMKH MAaTeMAaTHUYECKUX PACCYXIACHUH, WX
MIPUMEHUMOCTB BO BCEX 00IaCTIX YEIOBEUYECKOU IeITETbHOCTH;

® BEPOSITHOCTHBIN XapaKTep pa3uyHbIX MPOILIECCOB OKPYKAIOIIETO MUPA;

Aunreopa.

Ymemes:

BBITIONHATh apu(PMETHUECKUe JEHCTBUS, CoYeTas YCTHbIE W THUCHbMEHHBIC MPUEMBI,
MPUMEHEHNE BBIYUCIUTEIBHBIX YCTPOMCTB; HAXOIUTh 3HAYEHUS KOPHS HATYpPAJIbHOW CTENEHH,
CTEMEHH C paAlMOHANBHBIM TIOKa3aTeneM, Jiorapudma, HCIONb3yd MpH HE0OX0IUMOCTH
BBIYUCIIUTENbHBIE YCTPOWCTBA;, TOJIb30BATHCA OIEHKOM W TMPUKHUAKOWM TPH MPAKTUYECKHUX
pacuyerax;



* IPUMEHSTD MMOHATHUS, CBSI3aHHBIE C ICTMMOCTBIO LIEJBIX YUCEN, PU PEIICHUH MaTeMaTHYeCKIX
3ajay;

HaXOJWUTh KOPHM MHOTOYJICHOB C OJHOW IIEPEMEHHOH, pacKiaablBaTh MHOTOYJICHBI Ha
MHOXHTEJH;

BBIIOJIHATE  JICMCTBUS C KOMIUICKCHBIMH YHCJIaMH, TIOJb30BATHCS T'€OMETPHUECKON
UHTEpIpeTalyeil KOMIUIEKCHBIX YHCEN, B MPOCTEHIINX CIydasX HaXOAUTb KOMIIJIEKCHbIE KOPHU
YPaBHEHHI C IEHCTBUTEIBHBIMHA KO PHUIIMEHTAMU;

* IPOBOJMTH MPEOOpPa30BaHUs YHMCIOBBIX U OYKBEHHBIX BBIPa)KE€HHH, BKIIIOYAIOIIUX CTEHECHH,
panuKaibl, JorapupmMbl 1 TPUTOHOMETPHUECKUE (PYHKITHH;

UCnOb306aMb NPUOOPEmMeEHHble 3HAHUA U YMEHUA 6 RPAKMUYECKOU OeameabHOCmu U
NOBCEOHEGHOIL HCUZHU:

IUI TIPaKTHYECKUX pacueToB Mo (opMmyiaMm, BKIKOYas (GOpPMyIbl, COAEpXKallUe CTENeHH,
panukanbl, JorapuMel U TPUTOHOMETPHUYECKUE (YHKLUHU, MPU HEOOXOIUMOCTH HCIIONb3YS
CIPaBOYHBIEC MaTE€PHAJIbl U IPOCTEHILINE BHIYNCIUTENBHBIE YCTPOICTBA.

DOyHKUUM U TpaduKu.

Ymemo:

© OIpeAeTATh 3HaYeHHE (PYHKIUU 110 3HAUCHHUIO apryMEHTa MPH Pa3IMyHBIX CIIoco0ax 3aJaHus
byHKIUY;

* CTPOUTH rpauKu U3yYeHHBIX (PYHKIUH, BHIIOTHITH IpeoOpa3oBaHus rpaduKoB;

* OIIMCHIBATH 110 rpaduKy U 1o (Gopmysie NOoBeIeHHE U CBOMCTBA (DyHKIIHIA;

* pemath ypaBHEHHS, CUCTEMbl YpaBHEHUI, HEPABEHCTBA, MCIIONB3Ysl CBOMCTBA (DYHKUIMH U MX
rpaduyeckre npeacTaBIeHus;

UCnonb306ams NPUOOpemeHHbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmelbHOCmU U
NOBCEOHEBHOIL JHCUZHU:

JUI  ONHCAaHUSI W WCCIENOBAaHMA C TIOMOMIBIO (YHKIUH peaJbHBIX 3aBHCHMOCTEH,
Ipe/CTaBICHUs UX IrpaMuecKy; HHTEPIPEeTaluy rpa)uKoB peasibHbIX IPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHAJIN3a.
Ymemo:
* HAXOJUTh CyMMY OECKOHEYHO YOBIBAIOIIEH reOMeTPpUIECKHIA TPOTPECCHH;

BBIUUCIIATh MPOU3BOJHBIE M IMEpBOOOpa3HbIe 3JIEMEHTapHBIX (DYHKIMH, NMPUMEHss NpaBuiia
BBIYUCIICHHSI TPOMU3BOIHBIX M MTEPBOOOPA3HBIX, HCIIOB3YsI CITPABOYHBIE MAaTEPHAIIbI,

* UCCIEZI0BAaTh (PYHKLUHU U CTPOUTh UX I'paMKU C HOMOILBIO IPOU3BOTHOM;
* pemaTh 3a/1a4M ¢ MPUMEHEHUEM YpaBHEHHSI KacaTelIbHOU K TpaduKy ¢ yHKIHH;

pemaTh 3aJaud Ha HaXOXJEHHE HAuOOJIBLIEr0 M HAaWMEHbBIIEro 3HaueHHs (YyHKIMM Ha

OTpE3KE;

* BBIYUCIIATD TUIOIIAAb KPUBOJIUHEHHOM Tpaneuu;

UCnonb306ams NPUOOpemeHnbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmeabHOCmU U
NOBCEOHEGHOIL HCUZHU:

* ISl peIeHUsI TEOMETPUIECKHX, (PU3NIECKUX, SKOHOMUYECKUX M JAPYTHX NPUKIIAJHBIX 3a71ad, B
TOM 4YHCJIE 3a/7a4 Ha HauOoJbIIMEe M HAaWMEHbIIWE 3HAYEHHUs C HPUMEHEHHEM armnapaTa
MaTeMaTHYECKOTO aHAIIN3A.

YpaBHeHUS M HEPABEHCTBA.

Ymems:

© pelaTh palnuoOHaJbHBIC, MOKa3aTelbHbIE W JOrapu(pMHUUYECKHe YpPaBHEHUS U HEpaBEHCTBA,
UppaIMoOHaIbHBIE H TPUTOHOMETPUIECKHE YPABHEHHUS, X CHCTEMBI;

* IOKa3bIBaTh HECJIOXKHbBIC HEPABEHCTBA;

pemarh TEKCTOBbIE 3aJa4ll C IIOMOIIBIO COCTABIICHHS YpaBHEHHH W HEPABEHCTB,
UHTEPIPETHPYS PE3YIbTAT C YUETOM OIpaHUYEHHUH YCIOBUA 33/auu;

* U300paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH MHOKECTBA PELIEHUN ypaBHEHHUN U HEPaBEHCTB C
JIBYMsI IEPEMEHHBIMH U UX CHCTEM.
* HaXOJUTh PUOJIMKCHHBIC PEIICHUs] YPABHEHUH B UX CUCTEM, HCIIOJNIB3YsI rpaduIecKHii METO,



* pelath ypaBHEHHMs, HEPABEHCTBA M CHUCTEMbI C MPUMEHEHUEM TpapUUuECKUX MPEICTaBICHHA,
CBOMCTB (DYHKITUH, IPOU3BOTHOM;
UCnONb306amb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeamelbHOCmU U
NOBCEOHEBGHOIUL HCUZHU:
* JUTSL TIOCTPOEHUSI ¥ MCCIIEIOBAHUS TPOCTEUIIINX MaTEMATUIECKUX MOJCIICH.
J1eMeHThl KOMOMHATOPUKHU, CTATUCTUKHA U TEOPUU BEPOSITHOCTEN .
Ymemes:
* pemarthk npocTeie KOMOMHATOPHbIE 3314l METOJIOM I1epedopa, a TaKXkKe ¢ HCIOIb30BAHUEM
U3BECTHBIX (opMyi, TpeyroiabHuka [lackans; BIYHCIATh KO3 puumeHTsl 6nuHoMa HploToHa 1m0
(dopmyIe U ¢ uCoIb30BaHUEM TpeyroyibHuka Ilackans;

BBIUUCIISATh, B NPOCTEUIIMX CIIydasiX, BEPOSTHOCTH COOBITHI HAa OCHOBE IIOJCUETa YHUCIIa
UCXOJI0B;
UCnOIb3086amMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmeabHOCmu U
NOBCEOHEBGHOIL HCUZHU:
* JUTSL aHAJIM3a PEaIbHBIX YHUCIIOBBIX TaHHBIX, IPEACTABICHHBIX B BHJIC UArpaMM, TpapuKoB; JUIs
aHanu3a MH(GOpMaIMK CTAaTUCTUYECKOTO XapakTepa.
I'eomerpus.
Ymemu:
* COOTHOCHUTH IIJIOCKHE T€OMETpUYeCKHe (UTyphl U TPEXMEpHBIE OOBEKTHI C WX OMHCAHUSIMH,
yepTexamu, H300paKeHUSMHU; Pa3InyaTh U aHAJIM3UPOBATh B3aMHOE PACIIOIoKeHHe QUryp;
- M300pakaTh TeOMETpUUYECKHE (PUTYPHI U TeJla, BHITIOIHITH YEPTEXK 110 YCIOBHUIO 33/1a4H;
© peliaTh T€OMETpPUYECKHE 3a]laud, OMUPAsCh Ha M3YUYECHHBIE CBOMCTBA IUIAHUMETPUYECKUX U
CTEpEOMETPUYECKUX (UTYp ¥ OTHOIICHWH MEXAY HHUMH, HpPUMEHSS anreOpandyecKuil u
TPUTOHOMETPHUUYECKHI anmaparsl;

IIPOBOAMTH JIOKA3aTelbHbIE PACCYKIEHUS NpU PELIEHUU 3a7ad, JI0Ka3blBaTb OCHOBHBIE
TEOpEeMBbI Kypca;
* BBIUMCIIATH JIMHEHHBIE AJIEMEHTHI U YIJIbl B MPOCTPAHCTBEHHBIX KOH(PHUTypanusx, 00beMbl U
IUIOINAAM [TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE U UX MPOCTEUIINX KOMOMHAINI;

NPUMEHATh KOOPAMHATHO-BEKTOPHBI METOJ JUISl BBIYMCIICHUS OTHOIICHWH, PACCTOSIHUH |
YTJIOB;
* CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB M M300pakaTh CEUCHHUS TeJl BPALICHHUS;
UCnoNb306amsb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeamenbHocmu u
NOBCEOHEBHOIL HCUZHU:

U MccaenoBaHusd (MOJAETMPOBAHUS) HECIOXKHBIX NPAKTUUYECKUX CHUTyallMii Ha OCHOBE
M3YYEHHBIX (DOPMYII U CBOMCTB QUryp;
* BBIYMCIICHUS JITMH, TUIOIAAeH 1 00bEeMOB peabHbIX 0OBEKTOB MIPU PELICHUN MPAKTHUYECKUX
3aJ1a4, UCIIOJIb3Ys MPH HEOOXOAMMOCTH CIIPABOYHUKH M BEIYUCIUTEIILHBIC YCTPOMCTBA.

OcHoBHbIe 00pa3oBaTeIbHbIE TEXHOJIOTHHU

HupopMalinoHHO-KOMMYHHUKATUBHBIE TEXHOJIOTUN

TexHonorust KOHUEHTPUPOBAHHOTO O0yUEHUS

TexHomorust mpo6JIeMHOro 00y4eHus

Texnomorust tudpepeHITPOBAHHOTO 00yUEHHUS

ByzoBckue TexHOmOoruu 00y4ueHus B MIKOJE (YPOKU-TEKIIUH, YPOKU-CEMUHAPHI, YPOKHU-
PaKTUKYMBI,

YPOKH-324EThI)

TexHonIoruu TMYHOCTHO - OPUEHTUPOBAHHOTO O0yUeHUs (UTPOBbIE TEXHOJIOTUH, METOJ]
IIPOEKTOB U JIp.)

DopMbI KOHTPOJIA
TecTsl, caMoCTOSITENNbHBIE PAOOTHI, KOHTPOJIBHBIE pa0dOTHI, paboThl hopmaTa EI'D.



Tpeoosanusn K pe3yibmanmam 0C60eHUA YHAUWUMUCA RPO2PDAMMDbL:

B pesynomame usyuenusa mamemamuku Ha 0a3060M yPOGHE YHEHUK 00IHCEH

3HAMb/NOHUMAMb:

— 3HA4YCHME MaTEMaTUYECKOM HAayKM Ul PEIICHHs 3a7ad, BO3HUKAIOIIUX B TEOPUU U
[IPAKTUKE; IIUPOTY U B TO K€ BPEMSI OIPAaHUYEHHOCTh IPUMEHEHUS MAaTEMAaTUYECKIUX METOAOB K
aHaJIM3y U MCCIEeI0OBAHUIO IIPOLIECCOB U ABICHUN B IPUPOJIE U OOLIECTBE;

— 3HAa4YEeHUE NMPAKTUKU U BOIIPOCOB, BOSHUKAIOIIMX B CAMOM MaTreMaTHuke st (JOPMHUPOBAHU S
U pa3BUTHA MAaTEMATHYECKOM HAyKH; HCTOPUIO PA3BUTHS IOHATHS 4YHCIA, CO3JaHMS
MaTEMaTUYECKOT0 aHaJIM3a, BOSHUKHOBEHUS U Pa3BUTUSI TEOMETPHH;

- MJIeU pAcUIMpEHMs] UYHUCIOBBIX MHOXECTB Kak Clocod0a IIOCTPOCHHMs HOBOTO
MaTEMaTUYECKOIo armnapara Jjs pacllMpeHHs IMpaKkTUYEeCKUX 3ajad M BHYTPEHHUX 3ajad
MaTEMAaTHKH;

- 3HAYCHUE WUJEH, METOJOB U pEe3yJIbTAaTOB anreOpbl M MaTEMaTHMYECKOTO aHajau3a s
IIOCTPOCHHUS MOJIEIIEH pEaJIbHBIX ITPOLIECCOB U CUTYaLlNN;

- BO3MOKHOCTHU I'€OMETPHUU Ul OIMCAHUS CBOMCTB peajbHBIX IPEIMETOB U UX B3aUMHOIO
PacIoI0XKEHUS;

— YHUBEPCAJbHBIM XapakTep 3aKOHOB JIOTUKM MaTeMaTU4YECKUX pACCYKIEHUH, UuX
IPUMEHUMOCTb BO BCEX 00JIACTSAX UEIOBEUYECKOM NesTeIbHOCTH;

— BEPOSATHOCTHBIIN XapaKTep pa3IMYHBIX MPOLECCOB OKPYKAIOIIETO MUPA;

AJITEBPA

ymembp:

— BBIIOJHATH apU(MeTHUecKue JEHCTBHs, COueTas YCTHbIE M IHCbMEHHbBIC IPHEMBI,
IPUMEHEHHUE BBIYUCIIUTENbHBIX YCTPOWCTB; HAXOAUTh 3HAYEHHS] KOPHS HAaTypaJbHOM CTEIEHH,
CTENEHU C PALMOHAJIBHBIM I10Ka3aTelieM, HUCHOJb3ys MPH HEOOXOAMMOCTU BBIYMCIUTEIbHBIE
YCTPOMCTBA; I0JIb30BATHCS OLICHKOM U MPUKUAKOMN MPH MIPAKTUYECKUX pacyeTax;

- TPUMEHATH MOHATHS ,CBSI3aHHBIE C JEIUMMOCTBIO II€JIBIX YHUCEN, IPU PELICHUs
MaTeMaTHYECKUX 3a7au

- HaxoJIUTb KOPHM MHOIOYICHOB C OJHOH INEPEMEHHOW, PACKJIaJblBATh MHOTOWIEHBI Ha
MHOKUTEIH;

-BBIIIOJIHATH JIEUCTBUA C KOMIUIEKCHBIMU YHCJIAMM, TI0Jb30BaThCS TI'E€OMETPUYECKOU
MHTEpIIpeTalield KOMIUIEKCHBIX YHMCEN, B IPOCTEHIINX CIydasiX HaXOAUTh KOMIUIEKCHbIE KOPHU
YPaBHEHMH ¢ 1eHCTBUTEIBHBIMU KOAPPHUIIUEHTAMU;

— MpOBOAWTH MO WU3BECTHBHIM (GopMyllaM U TMpaBWwiaM MpeoOpa3oBaHUsl OYKBEHHBIX
BBIPQ)KEHUI, BKIIIOYAIOIIUX CTENEHH, paJiuKajibl U TPUTOHOMETpUUYECKUE (PYHKIINH;

— BBIYMCIIATh 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHHI, OCYILECTBISAS HEOOXO0IUMBbIE
MOJICTAHOBKH U ITPe0Opa3oBaHus;

UCnonb306amsb npUOOpPemennbvle 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0eAmeNIbHOCmU U
NOBCEOHEGHOIL HCUZHU:

— JUIsl IPaKTUYECKUX pacyeToB Mo (opmynam, BKItouYas (GOpMysbl, coAepikKallue CTEIEHH,
paguKaibl, TPUTOHOMETpUYECKHE (YHKIMM, HCIONB3Yysl NMPH HEOOXOAMMOCTH CIPAaBOYHBIE
MaTepuaibl ¥ MPOCTEHUIINE BRIYUCIUTEIbHBIE YCTPOUCTBA;

OYHKIIUU U TPAOUKHU
ymembo:

— ompenenaTh 3HayeHHe (YHKIMM [0 3HAUYEHUIO apryMeHTa IpH Pa3JIMYHbIX crocobax
3aJaHus QYHKIINHY,

— CTpouTh rpaUKd H3yYEHHBIX (YHKIUH; ONUCHIBaTH MO TpaduKy W B MPOCTEHIINX
ciaydasx mo ¢opMmyisie TOBEIeHHE U CBOMCTBA (YHKIUH, HaXOAUTh MO rpaduky ¢GyHKIUU
HauOOJIbIINE M HAUMEHbIIINE 3HAYCHHUS;

— pelaTh ypaBHEHHUS, MPOCTEHIINE CUCTEMbl ypaBHEHUH, UCTIOIb3Ys CBOMCTBA (YHKIMI U
uX IpauKoB;

HAYAJIA MATEMATHYECKOI'O AHAJIM3A
ymemo:




— BBIYMCIISTH IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKLNH, HCIOIB3Ys CIPABOYHBIC MaTEPHAIIBL;

- UCccleIoBaTh (PYHKIUH U CTPOUTH TPa(UKH ¢ TOMOLIBIO POU3BOJHOM

- pemarp 3aJauu ¢ MPUMEHEHHEM ypaBHEHHUs KacaTeIbHOH K rpaduky GpyHKINU

— UCClIeIoBaTh B IPOCTEHIIMX CiIydasX (PYHKLIMU HA MOHOTOHHOCTb, HAXOAUTh HAauOOJIbIINE
¥ HaUMEHbINNE 3HaUCHUs (DYHKITHIA,

CTPOUTH I'paIKM MHOTOWIEHOB M MIPOCTEUIINX PALMOHAIBHBIX (YHKLUH C UCIOIb30BAHUEM
arapara MaTeMaTU4eCKOIO aHaIu3a;

UCnoNb306amb NPUOOPEmenHble 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0eamenIbHOCmU U
NOBCEOHEBHOIL IHCUZHU.
YPABHEHUA U HEPABEHCTBA
ymembo:

— pelarh paluOHAIbHBIE YPaBHEHUS M HEPABEHCTBA, NPOCTEHIIME UpPpaLMOHAJIbHBIE H
TPUTOHOMETPUUECKUE YPABHEHUS, UX CUCTEMBI;

— COCTaBJIATh YPAaBHEHMS U HEPABEHCTBA 10 YCIOBMIO 3aa4u;

— HCIIONIB30BATh Ui HPUOIMKEHHOTO DPELICHUS YpaBHEHWH M HEPaBEHCTB IpaduuecKuit
METOJ;

— M300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOXKECTBA PEUICHUN MPOCTEHIINX ypaBHEHHUN
U UX CUCTEM;

UCnonb306amsb NPUOOPEmennbvle 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0eAmeIbHOCImU U
NO6CEOHEGHOU HCUHU:

— JUISL IOCTPOEHMS M UCCIIEIOBAHNUS IPOCTEUIINX MaTEMaTHYECKUX MOJIEIIEH;

6na0emys KOMNEMEHUUAMU: YYeOHO-NO3HA6AMENbHOU, WEHHOCMHO-OPUCHMAUUOHHOU,
peekcugnoil, UHPOPMAYUOHHBIIL, KOMMYHUKAMUEHOU, COUUATLHO-MPYOO0GOIL.

I'EOMETPUA

Ymembs:

- pacmo3HaBaThb Ha YepTeXax M MOJENAX HIPOCTPaHCTBEHHbIE (OPMBI; COOTHOCUTH
TpEXMEpHbIE OOBEKTHI C UX OMUCAHUAMHU, U300pAKEHUSIMH;

- ONMKCHIBAaTh B3aMMHOE PACIOIOXKEHHE TPAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE,
ap2yMeHmupo8amy C60U CYICOEHUs. 00 IMOM PACNOTIONCEHUU,

- aHaIM3MpPOBaTh B MPOCTEHIIMX CilydasxX B3aUMHOE pACHOJOXKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

- M300paxaTb OCHOBHbIE MHOTOIPDAaHHMKHM M KpYIJIbIE TeNa; BBINOJHATH YEpTEeKU IO
YCIIOBHSIM 33]1a4;

- cmpoumb npocmeriwiue ceyeHus Kyoa, npusmol, NUPamuobl;

- pemarb INIAHUMETPUYECKHE U MPOCTEHIINE CTEPEOMETPUUECKHE 3314l HA HAXOXKICHUE
reOMEeTPUYECKUX BEIMYUH (JJIUH, YIIIOB, IJI0IIaAeH, 00BeMOB);

- HUCHOJb30BaTh MpPH PELICHUH CTEPEOMETPUUYECKHUX 3a7au IJIaHUMETPUYECKHE (aKThl U
METO/IBI;

- NPOBOJMTH JIOKA3ATEJIbHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

UCnonb306ams nNPpUOOpPemennbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOIl O0eamenbHoCmu u

NO6CEOHEEHOU HCUSHU:S

- JUIs UCCIIeOBaHUS (MOJICIIMPOBAHUS) HECIOXKHBIX MPAKTHYECKUX CUTyalluid Ha OCHOBE
M3YYEHHBIX (DOPMYI U CBOMCTB QUryp;
BBIYUCIICHHS] 0OBEMOB U IIJIONIA el MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ IPU PEIICHUN
MPAKTUYECKHX 3ajay, UCTOIb3Ysl P HEOOXOAUMOCTH CIIPABOYHUKH U BBIYUCIUTENbHBIE
YCTPOMCTBA.
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Iean n3vuenusi.

M3ydeHne MaTeMaTHKH B CTapiieil mKoje Ha 0a30BOM YPOBHE HampaBIeHO Ha

JOCTHKCHUE CIEAYIOINX IIeTIeH:

e (QopMupoBaHHe MNpeACTABJIEHUH O MaTeMaTHKE KaK YHHMBEPCAIBHOM S3bIKE HAYKH,
CpEeACTBE MOJCIMPOBAHHS SBJICHHUIA U MIPOLIECCOB, 00 HIIESX U METOJIaX MAaTEeMaTHKH;

e Ppa3BHTHE JOIMYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHHS, aJrOPUTMUYECKON
KyJIbTYpPbl, KDUTUYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOAMMOM JUisi OOyYeHHs B BBICIICH
IIKOJIE 110 COOTBETCTBYIOLIEH CHENUadbHOCTH, B Oyaymel npodeccnoHalIbHON
JeATENILHOCTH;

® OBJIA/IeHHe MaTeMATHYeCKHMMH 3HAHMUAMH M  YMEHHSIMH, HEOOXOIUMBIMH B
MIOBCEHEBHOM KHM3HM, [UIS M3YyYCHHS IIKOJBHBIX €CTECTBEHHOHAYYHBIX TUCHMIUIMH Ha
0a30BOM YpOBHE, /Ul TIONy4yeHUs 00pa3oBaHUs B 00NacTAX, HE TPEOYIOIIUX YriayOIeHHON
MaTeMaTHYECKOH MO OTOBKH;

e BOCHUTAHHUE CPEICTBAMU MATEMATHKH KYJIbTYPbl JMYHOCTU: OTHOIICHUS K MaTeMaTHKE KaK
4acTH OOLIeueOBEUYeCKO KyNbTyphl: 3HAKOMCTBO C HCTOpPHEH pa3BUTHUS MaTEMAaTUKH,
IBOJIOIMEH MaTeMaTH4YeCKUX HJEH, TOHMMAaHUS 3HAYMMOCTH MAaTeMaTHKH IS
00ILIECTBEHHOT'O ITPOrpecca.

TPEBOBAHUS K YPOBHIO NIOATI'OTOBKU BbIITYCKHUKOB
B pe3yiabrare M3ydyeHusi MAaTeMATHKH Ha 0a30BOM YpPOBHe B cTaplleill IIKOJIe YYEeHHMK
J0JIAKeH

3HATH/TIOHNMATh

e 3HauEHWE MAaTEMaTUYECKOW HAayKH JUIsl pEIIeHUs 3a/1a4, BOZHUKAIOIINX B TEOPUH U MPAKTUKE;
IIUPOTY U B TO K€ BpPEeMsl OTPaHMUYEHHOCTh NPUMEHEHHUS MaTeMaTHYECKHUX METOJ0B K
aHaAJIN3Y U UCCIEAOBAHUIO MPOIIECCOB U SIBICHUI B IPUPO/IE U OOIIIECTBE;

e 3HauYeHWE MPAKTUKU U BOTPOCOB, BOSHUKAIOIIUX B CAMOM MaTeMaTHUKe JIsl GOPMUPOBAHUS U
pPa3BUTHS MaTEMaTHYECKOW HAYKH; WCTOPHIO DPAa3BUTHS TOHATHS YHCJIA, CO3JIaHHS
MaTEeMaTUYECKOr0 aHalin3a, BOSHUKHOBEHHS U Pa3BUTUS T€OMETPHUH;

® VYHHUBEPCAJTBHBIA XapakTep 3aKOHOB JIOTMKH MAaTeMAaTHUYECKUX PACCYXIACHUH, WX
MIPUMEHUMOCTB BO BCEX 00IaCTIX YEIOBEUYECKOU IeITETbHOCTH;

® BEPOSITHOCTHBIN XapaKTep pa3IuyHBIX POLIECCOB OKPYKAIOIIETO MUPA;

Aunreopa.

Ymemes:

BBITIONHATh apuU(METHUECKUe JeHCTBUS, COuYeTass YCTHBHIE U MHUCHMEHHBIC TPUEMBI,
MPUMEHEHNE BBIYUCIUTEIBHBIX YCTPOMCTB; HAXOIUTh 3HAYEHUS KOPHS HATYpPAJIbHOW CTENEHH,
CTEMEHH C paAlMOHANBHBIM TIOKa3aTesneM, Jiorapudma, HCHONIb3YysSd NpU HEOOXOIMMOCTH
BBIYHMCIIUTENLHBIE YCTPOWCTBA; TIOJIb30BATHCSA OLEGHKOW W TPUKUAKONM TPH TMPAKTUUECKHX
pacuyerax;



* IPUMEHATD MOHATHS, CBSI3aHHBIE C IEJIMMOCTBIO LIETIBIX YHCEN, IIPU PEIIEHUN MAaTEMaTHUECKUX
3ajad4;

HaXOJUTb KOPHM MHOTIOWIEHOB C OJIHOM IEPEMEHHOW, pacKIaJblBaThb MHOIOYIEHBI Ha
MHOKUTEIH;

BBIIIOJHATh JEHCTBUSL C KOMIUIEKCHBIMM YHCJIaMM, I10JIb30BAaThCS TIE€OMETPUYECKOMN
MHTEPIIPETALNEH KOMIUIEKCHBIX YHMCEJ, B IPOCTEUIINX CIy4asX HAXOAUTHh KOMIUIEKCHbIE KOPHU
YPaBHEHHI C IEHCTBUTEIBHBIMHA KO PHUIIMEHTAMU;

* IPOBOAMTH NPEOOPA30BAHUS YMCIOBBIX W OYKBEHHBIX BBIPaKE€HHH, BKIIOYAIOIIUX CTEIEHH,
panuKaibl, JorapupmMbl 1 TPUTOHOMETPHUECKUE (PYHKITUH;

UCnonb306amsb NPUOOPEmMeEnHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmu u
NOBCEOHEGHOIL HCUZHU:

IUI TIPaKTHYECKUX pacueToB Mo (opMmyiaMm, BKIHO4Yas (GOpMyIibl, COAEp)KallMe CTENEeHH,
panukanbl, Jorapu@Mbl ¥ TPUTOHOMETpHUYECKHE (YHKIHMH, TPU HEOOXOIMMOCTH HCIOIB3YS
CIIPaBOYHBIEC MATEPUAIbI U IPOCTEUIINE BBIYMCINTENBHBIE YCTPONCTBA.

DOyHKUUM U TpaduKu.

Ymemo:

* OIIpeNessATh 3HaueHHuEe (QYHKIMH 110 3HAYEHUIO apryMEHTa MPHU Pa3IU4HbIX Clloco0ax 3aJaHus
byHKIUY;

* CTPOUTH rpaUKN U3yYSHHBIX QYHKINHN, BBITOJIHITH TPe0Opa3oBaHUs IpaHKOB;

* OIIMCHIBATH 110 rpaduKy U 1o (Gopmysie NOoBeIeHHE U CBOMCTBA (DyHKIIHIA;

* pelaTh ypaBHEHUS, CUCTEMbl YpPaBHEHUN, HEPABEHCTBA, UCIIOJIb3Yys CBOMCTBA (DYHKUMN U HUX
rpaduyeckre npeacTaBIeHus;

UCnonb306ams NPUOOPEmeHHbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmu u
NO6CEOHEGHOU HCUHU:

JUIsL ONHCaHUS M MCCIEAOBAaHHA C TIOMOIIbIO (PYHKUMH peanbHbIX 3aBUCUMOCTEH,
Ipe/CTaBIeHUs UX rpadMuecKu; HHTEPIPETaluu rpa(uKOB pealbHbIX IMPOLIECCOB.

Hayana maTreMaTH4eCKOro aHAJIM3A.
Ymemo:
* HAXOJIUTh CYMMY O€CKOHEYHO yOBIBaroOIIe reOMEeTpUUECKU TPOrpeCcCuy;

BBIUUCIIATh MPOU3BOJHBIE M IMEpBOOOpa3HbIe 3JIEMEHTapHBIX (DYHKIMH, NMPUMEHss NpaBuiia
BBIUMCJICHHSI IPOU3BOIHBIX U MIEPBOOOPAa3HBIX, UCIIONb3Ys CIIPABOYHbIE MAaTEPUAJIbL;

* UCCIEZI0BAaTh (PYHKLUHU U CTPOUTh UX I'paMKU C HOMOILBIO IPOU3BOTHOM;
* peuiaTh 3a/1a4M ¢ IPUMEHEHUEM ypaBHEHUS KacaTelbHON K rpaduKy G yHKIUY;

pemaTh 3aJaud Ha HaXOXJEHHE HAuOOJIBLIEr0 M HAaWMEHbBIIEro 3HaueHHs (YyHKIMM Ha

OTpE3KE;

* BBIYMCIIATH IJIOLIA/1b KPUBOJIMHEWHOM Tpanenuy;

UCnonb306ams NPUOOpPemeHHbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmu u
NOBCEOHEGHOIL HCUZHU:

* JUI pelIeHUs] TEOMETPUUYECKUX, PU3NYECKNX, SKOHOMUUECKUX U IPYTUX MPUKIAIHBIX 3a/1a4, B
TOM 4YHCJIE 3a7a4 Ha HauOoJbIIMEe M HAWMEHbIIME 3HA4YeHHUs C NPUMEHEHUEM ammapara
MaTE€MaTUYeCKOro aHaIu3a.

YpaBHeHUS M HEPABEHCTBA.

Ymems:

© pelaTh palnuoOHaJbHBIC, MOKa3aTelbHbIE W JOrapu(pMHUUYECKHe YpPaBHEHUS U HEpaBEHCTBA,
MppalMOHATIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS], UX CUCTEMBI;

* JI0Ka3bIBaTh HECIIO)KHBIE HEPABEHCTBA;

pemarb TEKCTOBbIE 3aJauyd C IIOMOIIBI0 COCTaBJIEHHS YpaBHEHMH U HEPaBEHCTB,
MHTEPIIPETUPYSI PE3YIIBTAT C YUETOM OIPAaHUYEHUN YCIIOBUS 3a]auH;

* U300paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH MHOKECTBA PELIEHUN ypaBHEHHUN U HEPaBEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.
* HAXOJIUTh NPUOIMKEHHBIE PELLIEHUS] YPAaBHEHUI U UX CUCTEM, UCIOIb3Ysl IpapUuecKuii METOI;



* peliath ypaBHEHHMs, HEPAaBEHCTBA M CUCTEMbI C IMPUMEHEHHUEM TpapHUUECKUX MpeICTaBICHHH,
CBOMCTB (DYHKITUH, IPOU3BOTHOM;
UCNnONb3086aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmenbHOCmu u
NOBCEOHEBGHOIUL HCUZHU:
* I71S1 IOCTPOEHUS U UCCIIEN0BAaHUS IPOCTEHIINX MaTEMaTHUECKUX MOJEIEH.
J1eMeHThl KOMOMHATOPUKHU, CTATUCTUKHA U TEOPUU BEPOSITHOCTEN .
Ymemes:
* pelarth npocTeie KOMOMHATOPHbIE 331a4l METOJIOM I1epedopa, a TaKkKe ¢ UCIOJIb30BaHUEM
U3BECTHBIX (opMyi, TpeyroiabHuka [lackans; BIYHCIATh KO3 puumeHTsl 6nuHoMa HploToHa 1m0
(bopmyIe U ¢ uCoib30BaHuEM TpeyroybHuka [lackans;

BBIUUCIISATh, B NPOCTEUIIMX CIIydasiX, BEPOSTHOCTH COOBITHI HAa OCHOBE IIOJCUETa YHUCIIa
UCXOJI0B;
UCnONb3086aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmenbHOCmu u
NOBCEOHEBGHOIL HCUZHU:
* JUTS aHAJIM3a PEAbHBIX YMCIIOBBIX TaHHBIX, IPEACTABICHHBIX B BHJIE UArpaMM, rpaduKos; 1is
aHanu3a MH(GOpMaIMK CTAaTUCTUYECKOTO XapakTepa.
I'eomerpus.
Ymemu:
* COOTHOCHUTbH IIJIOCKHE T€OMETpUYecKrne (UTyphl U TPEXMEpPHBIE OOBEKTHI C UX ONHCAHHSIMHU,
yepTexamu, U300paKeHUSIMU; Pa3InyaTh U aHAJIM3UPOBATh B3aUMHOE pacloyiokeHue Gpuryp;
- M300pakaTh TeOMETpUUYECKHE (PUTYPHI U TeJla, BHITIOIHITH YEPTEXK 110 YCIOBHUIO 33/1a4H;
© peliaTh TeOMETpPUYECKHE 3a/laud, ONUPAsCh Ha M3y4YEHHbIE CBOMCTBA IUIAHUMETPUYECKUX U
CTEpEOMETPUYECKUX (UTYp M OTHOIICHHH MEXIy HHUMH, NPHUMEHSS aireOpanvyeckuid u
TPUTOHOMETPHUUYECKHI anmaparsl;

IIPOBOAMTH JIOKA3aTelbHbIE PACCYKIEHUS NpU PELIEHUU 3a7ad, JI0Ka3blBaTb OCHOBHBIE
TEOpEeMBbI Kypca;
* BBIYMCIIATH JIMHEHHBIE SJIEMEHTHI U YTJIBI B IMPOCTPAHCTBEHHBIX KOH(HUTYpanusx, 00beMbl U
IUIOINAAM [TOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJ U UX MPOCTEHIINX KOMOUHALINH;

NPUMEHATh KOOPAMHATHO-BEKTOPHBI METOJ JUISl BBIYMCIICHUS OTHOIICHWH, PACCTOSIHUH |
YTJIOB;
* CTPOUTH CEYECHHUSI MHOTOTPAHHUKOB M N300pakaTh CEYCHUS TEIl BPAIICHUS;
UCnoNb306amsb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeamenbHocmu u
NOBCEOHEBHOIL IHCUZHU:

U MccaenoBaHusd (MOJAETMPOBAHUS) HECIOXKHBIX NPAKTUUYECKUX CHUTyallMii Ha OCHOBE
M3YYEHHBIX (DOPMYII U CBOMCTB QUryp;
* BBIYMCIICHUS JIIMH, TUIOIAiel 1 00bEeMOB pealbHbIX 00BEKTOB MPU PEIICHUH MPAKTHUECKUX
3aJ1a4, UCIIOJIb3Ys MPH HEOOXOJMMOCTH CIIPAaBOYHUKH M BHIYHCIIUTENBHBIE YCTPOICTBA.

OcHoBHbIe 00pa3oBaTeIbHbIE TEXHOJIOTHHU

HupopMalinoHHO-KOMMYHHUKATUBHBIE TEXHOJIOTUN

TexHonorust KOHUEHTPUPOBAHHOTO O0yUEHUS

TexHomorust mpo6JIeMHOro 00y4eHus

Texnomorust tudpepeHITPOBAHHOTO 00yUEHHUS

ByzoBckue TexHOmOoruu 00y4ueHus B MIKOJE (YPOKU-TEKIIUH, YPOKU-CEMUHAPHI, YPOKHU-
PaKTUKYMBI,

YPOKH-324EThI)

TexHonIoruu TMYHOCTHO - OPUEHTUPOBAHHOTO O0yUeHUs (UTPOBbIE TEXHOJIOTUH, METOJ]
IIPOEKTOB U JIp.)

DopMbI KOHTPOJIA
TecTsl, caMoCTOSITENNbHBIE PAOOTHI, KOHTPOJIBHBIE pa0dOTHI, paboThl hopmaTa EI'D.



TpedoBaHNusl K YPOBHIO MOATOTOBKH BLINYCKHHUKOB

B pe3yJsibTaTe n3yueHus MATeMaTHKH Ha 02a30BOM YPOBHE YUEHHUK [10JI2KeH

3HATh/IIOHUMAThH
3HAUYEHHE MATEMATUYECKON HAYKH JUJISl PELICHHUS 3a7]a4, BOSHUKAKOIIUX B TEOPUU U MPAKTHKE;
HIMPOTY U B TO XK€ BpPEMs OIPAaHUYEHHOCTb NPUMEHEHHUS MaTeMaTHYEeCKHX METOJO0B K
aHAJIM3Y U UCCIIEOBAHUIO MPOIIECCOB U SIBJICHUI B IPUPO/IE U OOIIECTBE;
3HaYeHHE MPAKTUKH U BOIPOCOB, BO3HUKAIOIINX B CAMOM MaTeMaTHKe 1l (POPMUPOBAHUS U
pa3BUTHS MaTEMaTUYECKOM HayKM; HUCTOPHIO pa3BUTHUsS IIOHATHA YHCIA, CO3JaHMs
MaTE€MaTUYeCKOr0 aHaJIn3a, BOSHUKHOBEHHS U Pa3BUTUS TEOMETPUH;
YHHMBEpPCAJIbHBIA  XapakTep 3aKOHOB JIOTUKM MaTeMaTHUYECKMX pacCyXJIEHUM, uX
IPUMEHUMOCTH BO BCEX 00JIACTAX YEIOBEUYECKOM NesATEIbHOCTH,
BEPOSITHOCTHBIN XapaKTEP Pa3IMYHBIX IPOLIECCOB OKPYKAIOLIET0 MUPA;

Auredpa

yMeTh

BBITIOJHATh apU(METHYCCKHE JICUCTBUS, COYETass YCTHBIE W IHCHMCHHBIC IPHEMBI,
NPUMEHCHHE BBIYHMCIMTEIBHBIX YCTPOWCTB; HAXOIUTh 3HAYCHUS KOPHS HATypabHOM
CTCTIICHHW, CTEIICHH C palHOHAJIBHBIM TIIOKa3areneM, Jjorapudma, WCIoNb3ys MpH
HEOOXOIMMOCTH BBIYUCIUTEIBHBIC YCTPONCTBA; IMOJIb30BATHCS OLICHKOHN M MPUKUIKON MPH
MPAKTUIECKHUX PacyeTax;

NPOBOJUTh 1O W3BECTHBIM (opMylraM © TpaBwiaM TpeoOpa3oBaHus OYKBEHHBIX
BBIPQXCHHH, BKJIFOYAIONIUX CTEICHU, PAJMKANIbI, Jorapu(Mbl ¥ TPUTOHOMETPUUYECKUE
byHKIUY;

BBIYHCIIATh 3HAYCHUS YHCIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIICCTBIISASI HEOOXOIUMBIC
MOJICTAHOBKH M MPpeoOpa3oBaHus;

HCNO0JIb30BATH NPUOOPETEeHHbIE 3HAHUS U YMEHUSI B MPAKTHYECKOH 1eiITeJIbHOCTH U
NOBCEIHEBHOM KM3HHU JJIS:

INPAaKTUYECKUX pacyeToB Mo ¢opMmynaM, BKIOYas (OPMYINbI, COJEpXKallue CTENeHH,
paaMkanbl, JiorapuGMbl M TPUTOHOMETpUYECKHE  (YHKIUH, HCIONb3ys IpuU
HE00XO0/IMMOCTH CIIPaBOYHbIE MaTepHallbl U MPOCTEHIINE BHIYMCIUTEIbHbBIE YCTPOUCTBA;

DYyHKUMH U TPaPuKU

yMeTh

onpeneNnaTh 3HaueHHe (YHKLUUU [0 3HAUYEHUIO apryMeHTa IpH pPa3IUYHBIX crocobax
3a1aHus QyHKIUY;

CTPOUTH TpapUKH U3YYEHHBIX (PYHKIHII;

OMKCHIBAThH MO TrpaguKy W B MPOCTEHIINX CiIydasx Mo ¢opMmyiie MOBEJECHHE U CBOWMCTBA
(byHKLIUH, HAXOAUTH 1O TpauKy GYHKIUN HAUOOJBIINE U HAUMEHbIIINE 3HAYCHNUS;

pewath ypaBHEHHs, MPOCTEHIINE CUCTEMBl YpaBHEHHUM, UCHOJB3ysS CBOIMCTBAa (PyHKIUI U
UX rpa(uKoB;

HCNO0JIb30BATH NPUOOpPETEHHbIC 3HAHUS U YMEHHS B NMPAKTHYECKON JAeATeJbHOCTH U
NOBCEAHEBHOM KU3HM JJIS:

ONMCAHUA C TOMOLIBI0 (YHKUMH pa3iMyYHBIX 3aBUCHUMOCTEH, MpEICTaBICHUS HUX
rpadu4ecKu, MHTEPIpeTauy rpaduKoB;



Hayana MaTeMaTH4eCKOr0 aHAJIN3A

yMeTh

o BBIUMCIISATh TPOU3BOJAHBIC # TIEPBOOOPA3HBIC JSJIEMEHTAPHBIX (QYHKIMH, WCHOIB3YS
CIIPaBOYHBIE MATEPUAIIBL;

. MCCJICIOBATh B MIPOCTEHINUX CITydasx (QYHKIIMHM HA MOHOTOHHOCTh, HAXOAUTHh HAUOOIBIITHE

¥ HAaUMEHbIIUE 3HAueHUs (YHKIHM, CTPOUTh Tpa@UKM MHOTOUWIEHOB M MPOCTEHIINX
panMOHATBHBIX (DYHKIMIA C UCIIOIB30BAaHUEM allapara MaTeMaTHUECKOTo aHAIIN3A;
. BBIUKCIIATH B MPOCTEUIINX CITyYasiX IUIOMIA/IU C UCIOJIb30BaHUEM IIEPBOOOPA3HON;

HCINO0Jb30BATH NPUOOpETeHHbIe 3HAHUSA U YMEHHS B NMPAKTHYECKON J1eATeJTbHOCTH U
NOBCEIHEBHOM JKU3HH JJI:

o pelIeHus MPUKIIAJHBIX 33/1a4, B TOM YHCIIE COIUATbHO-3KOHOMUYECKUX U (PU3NIECKUX, Ha
HanOOJIbIIINE U HAUMEHBIIINE 3HAYCHHUSI, HA HAXOXK/ICHHE CKOPOCTH M YCKOPEHUS;

YpaBHeHHsI M HEPABEHCTBA

yMeTh

J pelaTh palnMoHalbHbIE, TOKa3aTelbHbIe U JIOrapu(MUUYECKUe YPaBHEHUSI 1 HEPABEHCTBA,
IIPOCTEUIINE UPPALMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBI;

J COCTaBJIATh YPaBHEHUS U HEPABEHCTBA 10 YCJIIOBUIO 3a/1a4U;

J UCIOJIb30BaTh Ui NMPUOJMKEHHOIO PEIIEHUs YpAaBHEHUH W HEPaBEHCTB IpaduyecKuit
METOJ;

o n300paxxaTb Ha KOOPJAMHATHON IJIOCKOCTH MHOXKECTBA PELIEHUI NMPOCTEHIINX ypaBHEHUN

H UX CUCTEM,
HCII0JIb30BATh l'lpHOﬁpeTeHHI)Ie 3HAHUA U YMECHUSA B HpaKTH‘leCKOﬁ ACHATECJIbHOCTH U

MOBCEIHEeBHOM KU3HH IS
. MOCTPOCHUS U UCCIICAOBAHUS TPOCTEUIIINX MATEMAaTHUYECKUX MOJIETICH;

9J1eMeHTBI KOMﬁHHaTOpHKI/I, CTATUCTUKHU U TEOPUHN BQPOHTHOCTeﬁ

yMeTh

. pemarts mOpocTeilire KOMOMHATOpHBIE 3aJadyd  METOAOM Iiepebopa, a Takke ¢
UCIIOJIb30BAaHUEM U3BECTHBIX (POPMYII;

. BBIUMCIIATH B MPOCTEHIINX CIIy4asX BEPOSATHOCTH COOBITUM Ha OCHOBE IOJCYETa 4Hcia
HCXOJIOB;

HCNO0JIb30BATH NPUOOPETEeHHbIE 3HAHUS M YMEHUSI B MPAKTHYECKOH 1eITeJIbHOCTH U
NOBCEeIHEBHOM sKM3HHU JJI:

L aHajin3a pCajIbHbIX YMCIOBBIX JAaHHBIX, IPCACTABJICHHBIX B BUAC JUAlr'PaAMM, Fpaq)HKOB;
. aHanu3a MH(GOpPMaIMKM CTaTUCTUYECKOTO XapakTepa.
I'eomerpus
Ymersn
® COOTHOCUTH IUIOCKHE TE€OMETpUYEeCKHe QUIypbl M TpeXMepHble OOBEKTHI € UX
OIMMHMCAaHUAMH, UYCPTCIKAMU, I/I306pa)KCHI/I$IMI/I; pasiimdyatb W AaHAJIM3UPOBATH B3alMHOC

pacronioxxeHue Guryp;

e y300paxarh reoMeTpruueckrue (GUrypsl U Tela, BHIIOIHITh YEPTEeX M0 YCIOBHIO 3a7a4u;

® pelaTh T€OMETPUYECKUE 3a]aui, OMUPAsCh HAa U3YUYECHHbIE CBOWCTBA MJIAHUMETPUYECKUX
U CTEPEOMETPHUECKUX (UTYp W OTHOLICHHA MEXIYy HUMH, MPUMEHSS anreOpandyeckuil u
TPUTOHOMETPUUECKUH anmnapar;



® [IPOBOJIUTH JOKA3aTEIIbHbIC PACCYXKACHUSA IIPU PELICHUU 3a]ay, JOKa3blBaTh OCHOBHBIC
TEOpPEMBI Kypca,

® BRIYHCIIATH JIMHEWHBIC JIEMEHTHI U YTJIbI B IPOCTPAHCTBEHHBIX KOHPUTYpALUAX, 00BEMBI
Y IUIOIIA U TIOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEN U UX NMPOCTEHIINX KOMOMHALINI;

® IPUMEHATH KOOPAUHATHO-BEKTOPHBIM METOA [UIsl BBIYMCICHUS OTHOLICHUH, PACCTOSHUM
U YIJIOB;

® CTPOUTH CEYCHHUS MHOTOIPAaHHUKOB U M300pakaTh CEUYCHUS TEIl BPALICHHUS.

Hcnonb3oBaTh NpuoOpeTeHHbIC 3HAHUSI U1 YMEHHS] B IPAKTHYECKOH JAesATeJIbHOCTH U
NOBCEHEBHOM KU3HHU IS

® JICCJICZIOBAHUS (MOJEIMPOBAHNSA) HECIOXKHBIX IPAKTUUECKUX CHUTYyalluii Ha OCHOBE
U3y4EHHBIX (POPMYI U CBOMCTB UTYD;

® BBIYMCIICHUA JJIMH, IUIomaneii MW o0beMOB pealbHbIX OOBEKTOB IIPU PELICHUU
IPAaKTUYECKUX 3a/a4, HUCIOJb3Yys NpPU HEOOXOAMMOCTH CIPABOYHUKH M BBIYUCIUTEIbHBIE
YCTPOMCTBA.



AHHOTanus K pabodeii mporpamMme
10 MaTEMaTUKE B 7 KJlacce
MBOY «CrapomokiunHckas com umenu B.®.Tapacosa»
Ha 2016 — 2017 y4eOHbIl TOI

Yuutens: 3aiineBa ['anuna ['eHHanueBHa, mepBasi KBaTu(OUKAITMOHHAS KaTETOPUS
KoauuecTBo yacoB: B Heqemoo — 5, Brog — 175

YMK:

1. Anrebpa-7:yueonuk/aBrop: FO.H. Makaperues, H.I'. Munnatok, K.H. Hemkos, C.b. CyBopoga,
ITpocsemenue, 2004 — 2007 r.

2. Nzyuenne anreopel B 7—9 knaccax/ FO. H. Maxkapsiues, H. I'. Mungtok, C. b. CyBopoBa..— M.:
[Tpocsemnienne, 2005—2008 .

3. VYpoku anreOper B 7 kimacce: kH. misa yuwmrens / B. WM. JKoxos, JI. b. KpaitneBa. — M.:
[Tpoceemnienne, 2005— 2008 r.

4. AnreOpa: mumaktudeckue Matepuansl s 7 wi. / JI. WM. 3BaBuu, JI. B. Ky3nemosa, C. b»
CysopoBa. — M.: IIpocsemienne, 2007—2008 .

5. DIeMEeHThl CTaTUCTUKU U TEOPUU BEpPOSITHOCTEH: Yuel mocobue ans obydaromuxcs 7-9 ki
obmeoOpazoBarenpHbix yupexkaeHuit / FO.H. MaxkaperaeB, H.I'. Munmiok; monx pen. C.A.
TensxoBckoro. — M.: IIpoceemenue, 2001 -2007 1.

Y4eOHO-METOAMYECKUHA KOMILIEKC YIEHUKA:

1. AnreGpa-7:yaebnux/asrop: F0.H. Makaperues, H.I'. Munntok, K.H. Hemmkos, C.b. CyBopoga,
[Ipocsemenue, 2004 — 2007 r.

2. DJIeMEeHTHl CTAaTHCTUKU M TEOPUHU BEPOSTHOCTEH: Y4ed mocobue mns oOydaronmxcst 7-9 K.
oOmieoOpazoBarenbubix yupexkaenuit / KO.H. MaxkapsrueB, H.I'. Munmiok; nmon pen. C.A.
TenskoBckoro. — M.: IIpoceemenue, 2001 -2007 1.

Y4eOHO-METOINYECKUN KOMITJICKC YUUTEIs:

1. T'eomerpus: yue6, mis 7—9 xi. / [JI.C. AtanacsH, B.®. byry3os, C.B. Kagomues u ap.]. —
M.: IIpoceemenne, 2004-2008 r.

2. 3uB b.I'. 'eomeTpusi: tuaaktruueckue Matepuansl s 7 ki. / B.I'. 3us, B.M. Meiinep. — M.:
ITpoceemenue, 2004—2008 r.

3. Uzyuyenne reomerpun B 7, 8, 9 Kiaccax: MeTon, pekomeHmanuu: KH. i yuurens / [JI1.C.
AranacsiH, B.®. byty3os, FO.A. I'ma3koB u ap.]. - M.: [Ipocsemienne, 2003 — 2008 r.

Y4eOHO-METOIMYECKUN KOMIIJICKC YUCHHUKA:
1. 'eomerpus: yueo, nns 7—9 xi. / [JI. C. Artanacsa, B. @. Byryszos, C. B. Kagomues u ap.]. —
M.: IIpoceemenne, 2004-2008 r.

Llenu n3ydeHus:

= OBJIaJleHHe CHCTeMOW MaTeMaTHYeCKHX 3HAaHUW W YMEHUH, HEOOXOIUMBIX IS
MPUMEHEHUSI B TNPAKTUYECKOM JEATENbHOCTH, W3YYEHUS CMEXKHBIX JHUCIUIUIMH,
MPOJOJKEHHSI 00pa30BaHus;

" HMHTEeJUIEKTyajbHOe pa3BUTHe, (OPMUPOBAHHE KAueCTB IJHUYHOCTH, HEOOXOIUMBIX
YEJIOBEKY ISl TIOJTHOLIEHHOW JKU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTH
MBICJIM, KPUTHYHOCTb MBILIUICHUSI, WHTYHUIUS, JIOTUYECKOE MBIIUICHUE, 3JIE€MEHThI
AITOPUTMHUYECKON KYJIBTYPhI, TMPOCTPAHCTBEHHBIX TPEICTABICHUN, CIIOCOOHOCTh K
MIPEOIOJICHUIO TPYAHOCTEM;

= ¢opmMuUpoBaHHE TPpeACTABJeHHIl 00 wWAEIX W MeEToJAaX MAaTeMaTHKH  Kak
YHUBEPCAIBHOTO $3bIKa HAyKH W TEXHUKH, CPEJICTBA MOJECIMPOBAHUS SIBICHUU U
MPOLECCOB;




" BOCHHUTAHME KYJIbTYpPbl JIMYHOCTH, OTHOLICHHS K MaTreéMaTUKE KaKk K YacTH
o011euenoBeYecKoil KyabTyphl, NMOHMMAaHHWE 3HAYMMOCTH MAaTeMaTHKU JJs Hay4YHO-
TEXHUYECKOT'O IIporpecca;

" pa3BUTHE BBIYUCIUTEIBHBIX U (POPMATbHO-OMEPATUBHBIX aNreOpanyecKux yMEHUi 10
YPOBHSI, O3BOJIAIOLIET0 YBEPEHHO MCIIOJIb30BaTh UX IPU PELIEHUHU 33/1a4 MATEMATUKHU U
CMEXHBIX NpeamMeToB ((usmka, XUMHsS, OCHOBbl MH()OPMATHKH U BBIYHCIUTEIBHON
TEXHUKH), YCBOCHHUE arapaTa ypaBHEHHH W HEPABEHCTB KaK OCHOBHOI'O CpEJICTBA
MaTeMaTU4ecKoro MOJEIIUPOBAHUSA MIPUKIIATHBIX 3aj1ad4, OCYULIECTBJICHUE
(YHKIIMOHATTFHOW TIOJITOTOBKM INKOJHHUKOB. B Xome wW3ydeHHs Kypca ydaliuecs
OBJIAJIEBAIOT IPUEMAMU BBIYMCIICHUM HA KaIbKYJISITOPE.

TpeOoBaHMsI K YPOBHIO NOJATOTOBKHU 00y4alIIMXC B 7 KJjiacce

B xoxe mnpenomaBanus anreOpel B 7 kiacce, paOoTbl Haj (OPMHUPOBAHUEM Yy
00y4aromuxcsl NepeYrCIeHHBIX B IIPOrpaMMe 3HAHUW U YMEHMH cieayeT oOpalaTh BHUMaHUE
Ha TO, YTOObI OHM OBJIAJICBAIM YMEHHSIMHM O00IIey4eOHOro XapakTepa, pa3HOOOPa3HBIMU
crocodaMu JAeATeJJbHOCTH, IPHOOpETANIN OIIbIT:

IUIAHUPOBAHUSI U  OCYLIECTBICHUS AITOPUTMUYECKOM JI€ATENbHOCTH, BBINOJIHEHUS
3a/laHHBIX ¥ KOHCTPYHUPOBAHUS HOBBIX QJITOPUTMOB;

peleHusl pa3HOOOpPa3HbIX KJIACCOB 3aJlad M3 Pa3sIMYHbIX pa3JelioB Kypca, B TOM 4YHCIIE
3aja4, TpEOYIOIUX MMOUCKA ITyTH B CIIOCOOOB pEIICHUS;

HCCIIIOBAaTEIbCKONW JI€ATEIbHOCTH, pPa3BUTHUS HJEH, MPOBEAEHUS SKCIEPUMEHTOB,
000011eHus, TOCTAHOBKHU U ()OPMYJIMPOBAHNUS HOBBIX 3a7a4;

SICHOT'O, TOYHOI'O, TPAMOTHOI'O U3JIOKEHUSI CBOMX MBbICIIEN B YCTHON M MMCbMEHHOM peuH,
UCIIOJIb30BAHUSl  PA3IMYHBIX  SI3bIKOB ~ MaTeMaTUKH  (CIOBECHOTO,  CHMBOJIMYECKOTO,
rpadu4eckoro), CBOOOJHOIO IEpexoJa C OJHOro s3blKa Ha JAPYrod i WIIOCTpALUH,
MHTEPIIPETALUN, ApTyMEHTAlUU U JI0Ka3aTelbCTBa;

IIPOBE/ICHUS JO0Ka3aTeNbHbIX PACCYXAECHUHN, apryMEHTAlH, BbIABM)KEHHS TUIOTE3 U UX
00OCHOBAHHS;

MOMCKA, CUCTEMAaTH3allMM, aHalu3a U Kiaccudukanuum HHGOpPMAlMU, UCIOIb30BAHUS
pa3HooOpa3HbIX HMH(OPMALMOHHBIX HCTOYHUKOB, BKIIOYas Y4eOHYIl0 U  CIPAaBOYHYIO
JUTEPATypy, COBPEMEHHbIE HHPOPMALMOHHBIE TEXHOJIOTHH.

B pe3yabTare udydenus Kypca ajaredpbl 7 kiaacca 00y4arommecs 10JLKHbI:

3HATH/MOHAMATE

®  CYUIECTBO MOHATHS MAaTEMaTUYECKOTO JOKA3aTeNbCTBA; MPUMEPHI 10KA3aTEIbCTB;

®  CYIIECTBO MOHSTHS AJITOPUTMA; IPUMEPHI AITOPUTMOB;

"  KaK MCIOIB3YIOTCS MaTeMaTH4eckue GopMyIibl, YpaBHEHHS U HEPABEHCTBA; MPUMEPHI X
MIPUMEHEHUSI JIJIs1 PEIICHUS] MATEMaTHYEeCKUX U MPAKTHYECKUX 3a7a4;

" KaK MaTeMaTH4YeCKd OmpeleleHHble (YHKIMM MOTYT OINHCHIBATh  pEalbHbBIE
3aBUCUMOCTH; IPUBOAUTH MPUMEPHI TAKOTO OTIHCAHUS;

" KaK TOTPEOHOCTH TPAKTUKH TPUBEITM MATEeMaTUYECKyl0 HAayKy K HEOOXOAMMOCTHU
pacIIMpEeHUS TTOHATHS YHCIIA;

® BEPOATHOCTHBI XapaKTep MHOTMX 3aKOHOMEPHOCTEH OKpPY’KAIOIIEr0 MHpA; MPUMEPHI
CTATUCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;

" KaKuM 00pazoM reoMeTpHsl BO3HMKIIA M3 MPAKTUYECKHUX 33734 3eMIIEMEpPHsl; MPUMEPHI
T€OMETPUUYECKHX OOBEKTOB M YTBEPKACHUHN O HUX, BAXXHBIX /ISl IPAKTUKH,

® CMBICT HJ€ANM3aLMU, TO3BOJIAIONICH pelaTh 3aJaud peajbHON JeCTBUTEIBHOCTH
MaTeMaTUYeCKUMHU METO/IaMH, PUMEPHI OIITMOO0K, BO3HUKAIOIINX MPU UACATH3AIINN;

ITomumo YKa3aHHbIX B TAHHOM pa3Jeiic 3HaHPII7[, B TpeGOBaHI/ISI K YPOBHIO ITIOATOTOBKU BKJIFOYAIOTCS TAKIKE
3HAHUA, H€06XOHI/IMLIG JUIA OCBOCHH A NEPCUNCIICHHBIX HUXKE yMeHHﬁ.



Apudpmeruka

yMeTh

"  BBINOJIHATH YCTHO apU(METHUECKUe NEHCTBUA: CIOKEHHE M BBIYUTAHME JIBY3HAUYHbBIX
YHucen M JCCATHYHBIX ApoOeil ¢ ABYMS 3HAKaMM, YMHOXKEHHE OJHO3HAYHBIX YHCEl,
apupMeTHyecKrue omepaluu ¢  OOBIKHOBEHHBIMM  JIpOOSMHU C  OJHO3HAYHBIM
3HaAMEHATEJIEM U YHCIUTENEM;

" [epexOoAUTh OT OJHOW (OPMBI 3alUCH YHUCEN K APYrod, NPeACTaBIATh IECITUUYHYIO
IpoOb B BHUJE OOBIKHOBEHHOM M B MPOCTEHIIMX CIy4asx OOBIKHOBEHHYIO B BHUJIC
J€CATUYHOM, MPOLEHTHl — B BUJE ApoOU U IpoOb — B BHJIE IPOLEHTOB; 3allUCHIBAThH
OoJIbIIIME U MaJIbIe YMCIIa C UCIIOJIb30BAHUEM IIEIIBIX CTEIICHEH JeCATKHU;

" BBINOJHATH apU(MeTHUecKue ICHCTBUA C pPALMOHATIBHBIMM 4YHMCIAMU, CPaBHHUBATh
palroOHaIbHbIE U JCHCTBUTEIBHBIC YMCIIA; HAXOAUTh B HECIOKHBIX CIy4asX 3HA4YCHMS
CTCNIEHEH C LEJIbIMU II0KAa3aTelsIMM W KOpPHEH; HAaXOAWUTh 3HAYCHMS YHMCIIOBBIX
BBIPAKCHU;

" OKpYyIVIATH LEJNble YUCIAa U JECATUYHBIE JpOOH, HAXOAUTh NPUOIMDKEHUS YHCeN C
HEZ0CTAaTKOM U C U30BITKOM, BBIIOIHSTH OLEHKY YMCIIOBBIX BBIPAKEHUI;

"  [I0JIb30BATbCA OCHOBHBIMHM €IMHULAMH JJIMHBI, MacChl, BPEMEHHU, CKOPOCTH, IUIOLIA]H,
o0beMa; BeIpaXkaTh OoJiee KpYIIHbIE eANHUIIBI Yepe3 0ojiee MeIKue U Hao0OopoT;

" pemath TEKCTOBBIE 3aJayM, BKIIOYAas 3aJadd, CBA3aHHBIE C OTHOIUEHHEM M C
MPONOPIMOHATIEHOCTHIO BETUYKH, IPOOSIMH U TIPOLIEHTAMU;

HCIO0JIb30BATH NPHOOpPETEHHbIC 3HAHUS H YMEHHUSI B NIPAKTHYECKOM JeATeJbHOCTH H
IOBCEHEBHOM KM3HH JIAA:
"  pelIeHUs HECJIIOKHBIX IIPAKTUYECKUX PACYETHBIX 3a1a4, B TOM YHCIIE€ C UCIIOIb30BAHUEM
IIPY HEOOXOAMMOCTH CIIPABOYHBIX MaTepUaNIOB, KaJbKyJIATOPa, KOMIIBIOTEPA;
" YCTHOM IPUKUAKM M OLEHKU pE3yJbTara BBIYUCICHUHN; IIPOBEPKU pPE3yJbTara
BBIYMCIICHHS C UCIIOJIb30BAHUEM PA3IIMYHBIX [IPUEMOB;
"  YHTEpPIpETaluy pe3ylbTaTOB PEIICHMs 3aJad C Y4YETOM OIPAHUYECHMM, CBA3AHHBIX C
pealbHBIMU CBOMCTBAMHU PACCMATPUBAEMBIX IPOLECCOB U SIBJICHUM;

Auredpa

yMeTh

"  COCTaBJIATh OYKBEHHbIE BBIpAKEHUS U (OPMYJIBI MO YCIOBHUSAM 3a/1ay; OCYLIECTBIISTH B
BBIp@KEHUSAX U (opMysax YHMCIOBbIE IMOJCTAHOBKHM U BBINOJHATH COOTBETCTBYIOIINE
BBIUMCJIEHMSI, OCYLIECTBIATh MOJICTAHOBKY OJHOTO BBIPAXKEHUS B JPYToe€; BBIPAXKATh U3
(bopMyI 01HY IEPEMEHHYIO Yepe3 OCTaIIbHbIE;

® BBINOJIHATH OCHOBHBIE JIEHCTBUS CO CTENEHSMHU C HATypaJbHBIMU I[OKa3aTEIsIMH, C
MHOTOYJIEHAMM; BBIIOJIHATH PA3JI0KEHUE MHOTOUYJICHOB HAa MHOXXMTEIH; BBINOIHATH
TOKJIECTBEHHBIE IPE0OPA30BaHNUs PALIMOHAIBHBIX BHIPAKEHUII;

" pemlath JMHEMHBIE YpPAaBHEHUS pELIaTh JIMHEHHBIE pellaTh TEKCTOBBIE 3aJa4M
anreOpandeckuM METOJ0M, HHTEPIPETUPOBATH MOJYyYEHHBIH pe3yabTaT, MPOBOIUTH
0TOOp pelIeHui, ucxo 1 U3 GOPMYINPOBKU 33/Jauu;

= p300pakaTh YKciIa TOYKAMHU Ha KOOPJIWHATHON MPSIMO;

"  OmpelneNsATh KOOPAMHATBl TOYKM IUIOCKOCTH, CTPOMTh TOYKM C  33JaHHBIMU
KOOpJMHATaMU;

" HaXOAWUTh 3HaueHMs (GYHKUUHU, 33aJaHHOM (opmysoi, Tabmuiel, rpadgukom Mo ee
apryMeHTy; HaXxOJWThb 3HAaYeHHE apryMeHTa [0 3HAuYeHUI0 (YHKUIWHU, 3aJaHHOMI
rpaduKoM WiK TabauLeH;

" [puUMEHATh TIpaduyecKkue TMpeACTaBiICHUs TNpPU PpEUIeHHWH YpPaBHEHUH, CHCTEM,
HEPABEHCTB;



" ONUCHIBATH CBOWCTBA M3Y4YEeHHBIX (QyHKIMU (y=kx, rme k=0, y=kxtb, y=x2, y=x3),
CTPOUTH UX TpadUKH.

HCNO0Jb30BATH NPHOOPETEHHbIE 3HAHUSA U YMEHHUSI B IPAKTHYECKOM 1eSITeJIbHOCTH 1
NMOBCEIHEBHOM KM3HU JJIA:

" BBHINOJIHEHUS pacyeToB 10 (GopMyinaM, COCTaBIeHHS (HOpMYJ, BBIPAKAIOLINX
3aBUCUMOCTH MEXIYy pEaJbHBIMHA BEIWYMHAMHU; HAXOXXJCHUS HYXHOU (opMynbl B
CHpaBO‘-IHBIX MaTepI/IaJIaX;

®  MOJCTUPOBAHUS MPAKTUYECKUX CUTYyaIlMid M HMCCICIOBAHWU IOCTPOCHHBIX MOJENCH C
MCIIOJIb30BAHUEM alllapara aireopsl;

"  ONHWCAHWS 3aBUCUMOCTEH MEXIy (DHU3NYECKMMH BEIMYMHAMH COOTBETCTBYIOIIUMU
dbopMyiaMu TIPH UCCIIETIOBAHUYM HECTIOKHBIX IPAKTHUECKUX CHTYAIIHIA,

"  PHTEPHpEeTalUH rpaduKOB PeaTbHBIX 3aBUCUMOCTEH MEXTy BETUINHAMHU.

JIeMeHTbI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKHN U TEOPUH BEPOSITHOCTEH

yMeTh
" [POBOAMTH HECIOXKHBIE J[I0Ka3aTeNbCTBA, IONy4YaTh MPOCTEHINNE CIEACTBUA U3
W3BECTHBIX WJIM paHee IIOJYYCHHBIX YTBEP)KICHUH, OIICHUBATH JIOTHYECKYIO
MPaBWIBHOCTh PACCYKICHUN, WCIIONBb30BaTh NPUMEPHl AN WUIIOCTPAllUU U
KOHTPIIPUMEPHI JIJIsl OTIPOBEPIKCHHUSI YTBEPIKICHUI;
" pemaTh KOMOMHATOpHBIC 3a/la4yll MYTEM CHCTEMAaTHYeCKOro mnepedopa BO3MOXKHBIX
BapUAHTOB, BEIYUCIISITh CPSTHUE 3HAYCHUS PE3YJIbTATOB H3MEPCHHIA,

HCIOJIb30BATH MPUOOpEeTeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOH 1eATeJIbHOCTH U

MOBCETHEBHOI KU3HHU JI5:

" BBICTpAaUBAHUS apryMEHTAIlMU MPU J0Ka3aTeIbCTBE (B GopMe MOHOJIOrA U AUAIOTa);

"  PAacIO3HaBAaHUS JJOTUYCCKH HEKOPPEKTHBIX PACCYXKICHUN;

"  3aMKUCU MaTeMAaTUYECKUX YTBEPKICHHI, TOKa3aTeNbCTB;

" aHaJM3a pEATbHBIX YHCIOBBIX JaHHBIX, IPEACTABICHHBIX B BHUJC IUarpamM,

rpadukoB, TaOnuIy;

"  pemeHUs MPAKTUIECKUX 33J1a4 B TOBCETHEBHON M MPO(ECCHOHATBHON ACSITETLHOCTH

C HUCTOJb30BAaHUEM JCUCTBUN C YHCIaMU, MPOIEHTOB, JJUH, MO, 00bEeMOB,
BPEMEHH, CKOPOCTH;

" pemeHUs Y4YeOHBIX M TPAKTHMUECKUX 3a/ady, TpeOYyIIUX CHUCTEMATHYECKOTO

nepedopa BapuaHTOB;

" TOHMMAaHUS CTATUCTUYECKUX YTBEP>KICHHM.

B xozxe npenonaBanust reomerpuun B 7 kiacce, paboThl HajJ (OPMUPOBAHUEM Y OOYyYaromIUXCs
MEPEYUCIICHHBIX B MpOrpaMMe 3HAHUM W YMEHU# cienyeT oOpaiiaTh BHUMaHHE Ha TO, YTOOBI
OHM OBJIQZICBAJI OBJAJICBAUIM YMEHHSIMH 0O0LIey4e0HOro XapakTepa, pPa3HOOOPa3HBIMH
crocodaMu JAeATeJIbHOCTH, IPUOOPETANIN OTIBIT:

TUTAHUPOBAHUS ¥ OCYIIECTBICHHUS AJTOPUTMUYECKOW JIEATEIHPHOCTH, BBITOJHEHUS
3aJIaHHBIX ¥ KOHCTPYHPOBAHUS HOBBIX aJITOPUTMOB;

peleHusi pa3sHOOOPa3HBIX KIIACCOB 3a/1a4 M3 Pa3InYHBIX pa3JelioB Kypca, B TOM YHCIE
3a/1a4, TpeOYIOMIMX MOUCKA MMYTH U CIIOCOOOB PEIIeHUSs;

HCCIIC/IOBATEIILCKON  JIeATEIbHOCTH, PA3BUTHS HJACH, MPOBEICHHUS OSKCIICPUMCHTOB,
0000111eHuS, TOCTAHOBKYU B (POPMYITHPOBAHUS HOBBIX 33/1a4;

SICHOTO, TOYHOT'O, TPAMOTHOT'O M3JIOKEHHSI CBOMX MBICIIEN B YCTHOM M MHUCbMEHHOM peyH,
WCTIONIB30BAHUSl  PA3IMYHBIX  S3BIKOB ~ MAaTeMAaTUKH  (CIOBECHOTO,  CHMBOJIHUYECKOTO,
rpagu4ecKkoro), CBOOOJHOTO TMepexoaa C OJHOTO S3bIKa Ha JPYroul Uil WIUTIOCTPAINH,
WHTEPIIPETAIINH, APTYMEHTAIIUU U JIOKA3aTeIbhCTBA;

MIPOBEJICHUS JIOKA3aTEIIbHBIX PACCYXJICHUN, apryMEHTAIUH, BBIJIBM)KCHUS THUIIOTE3 M MX
000CHOBAHUS;



MOUCKA, CHUCTEMAaTH3allM, aHaIW3a M KJIacCUPHUKAIMU HH(OPMAIMH, WCIOIH30BAHUS
pa3HOOOpa3HbIX HWHGOPMAITMOHHBIX HCTOYHUKOB, BKIIOYas YYeOHYIO U  CIPaBOYHYIO
JUTEPATypy, COBPEMEHHBIE HHPOPMALMOHHBIE TEXHOJIOTHH.

B pe3yjabTaTrTe U3y4eHUusl Kypca recOMeTpumn 7 KJIacca oﬁyqalomneca HOJKHBI:

3HATL/IIOHUMATD

2

CYyILIECTBO MTOHATUSA MAaTEMATHYECKOTO JI0KA3aTENIbCTBA; IPUMEPBI JOKA3aTEIIbCTB;
CYILIECTBO MOHATHS AJITOPUTMA; IPUMEPHI AIITOPUTMOB;

KaK MCIOJIB3YIOTCS MaTeMaTHUeCKue (POPMYIIbl, ypaBHEHHS U HEPABEHCTBA; IPUMEPHI
UX IPUMEHEHMS ISl PELICHUs MaTEMaTUYECKUX U PAKTUYECKUX 3a/1a4;

KaKk MaTeMaTHYeCKH ONpeeNicHHble (YHKIMM MOTYT ONHCHIBaTh pEajbHbIC
3aBUCHUMOCTH; IPUBOAUTD IIPUMEPHI TAKOTO OIMCAHHUS;

KaK MOTPEOHOCTH MPAKTUKHU TPUBEIM MAaTEMaTHYECKyl0 HayKy K HEOO0XOIMMOCTH
pacIIMpeHys TIOHATHUS YNCIIA;

BEPOSITHOCTHBIN XapakTep MHOTUX 3aKOHOMEPHOCTEH OKPY’KAIOIIETO MUPaA; IPUMEPBI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

KaKUM 00pa3oM reoMeTpHUs BOZHUKIIA U3 MIPAKTUUECKUX 3a]ad 3eMJIEMEPHUsL; IPUMEPDI
reOMETPUUECKUX OOBEKTOB U YTBEPXKIECHUH O HUX, BAXKHBIX Ul IPAKTUKU;

CMBICII MJcAIN3aluy, MO3BOJIOIEH pelaTh 3a4a4d PeaIbHOW JIEUCTBUTEIBHOCTH
MaTeMaTHYeCKUMHU METOJIaMH, IPUMEPHI OIINOO0K, BO3HUKAIOIUX [IPU HACATH3aLHH;

yMeTb

H0JIb30BATHCS SI3BIKOM T'€OMETPUH JJISl ONTUCAHUS IIPEAMETOB OKPYXKAIOILIEro MUPa;
pacro3HaBaTh reOMETPUIECKUE PUTYPBI, pa3INdaTh UX B3AaUMHOE PACIIOJIOKEHUE,
n300pakaTb reoMeTpudeckue (UIypbl; BBIIOJHATH UYEPTEXKM IO YCIOBHIO 337ay;
OCYIIECTBIIATH IpeoOpa3zoBanus Guryp;

BBIYUCIIATh 3HAUEHUS T€OMETPUUYECKUX BEIUYMH (JJIMH, YIIIOB, IUIOLaiel, 00beMOB),
HaXOJUTh CTOPOHBI, YIJIbI W IUIOL[AJAU TPEYrOJIbHUKOB, JUIMHBI JIOMAaHbIX, IYyI
OKPYKHOCTH, TUIOIA/Iell OCHOBHBIX '€OMETPUYECKUX UTYp U (UTYp, COCTABICHHBIX
U3 HUX;

peliaTb TreoMeTpUYecKHe 3a/auyd, OMMpasicCh Ha M3y4YeHHblE CBOWCTBa GUIyp U
OTHOIIEHMH  MEXAY  HUMH, [pPUMEHSsS  JOINOJIHUTEIbHBIE  IOCTPOCHMS,
anreOpanyecKuii annapart, uaeu CUMMETPUH;

IPOBOAMTH JIOKa3aTeIbHbIE PpACCYXACHMS TpU pEHIeHUH 3a/]ay, HCIOJb3Ys
U3BECTHBIE TEOPEMBI, 0OHAPYKHMBAsE BO3ZMOYKHOCTH JUISl UX UCIOIb30BAHUS;

HCIIOJIB30BaATDhb leI/IOﬁpeTeHHble 3HAHUS U YMECHHUSA B HpaKTH‘IeCKOﬁ HECATCJIbHOCTH U
MOBCEIHEBHOM KM3HHU JIJIS:

OIMCAHMsI PEaTTbHBIX CUTYAIUi Ha S3BIKE T€OMETPHH;

pacyeToB, BKIIOYAIOIINUX MpocTeHine popMyIbl;

pelIeHus] TPaKTHYECKUX 3aJad, CBSI3aHHBIX C HAXOXKICHHEM T€OMETPHUECKUX
BEJIMYMH (UCIIONIB3YS PU HEOOXOJMMOCTH CIIPABOUYHUKHU M TEXHUYECKHUE CPEACTBA);
MOCTPOCHUI TEOMETPUYECKHMU HWHCTPYMEHTaMH (JIMHEHKa, YrOJbHHK, ITHPKYIIb,
TPaHCIIOPTHP).

ITomumo YKa3aHHbIX B TAHHOM pa3Jeiic 3HaHPII7[, B TpC60BaHI/I$I K YPOBHIO ITIOATOTOBKH BKJIIOYAKOTCS TAKIKE

3HAHUA, H€06XOI[I/IMI)IC JUIA OCBOCHH A NEPCUNCIICHHBIX HUXKE yMeHHﬁ.



AHHOTanus K pabodeii mporpamMme
10 MaTeMaTuke B 9 Kiacce
MBOY «Crapomoxkimnckas com umeHu B.®. TapacoBay Ha 2016 — 2017 y4yeOHBbIi ToA

VYuurens: 3aiineBa ['anuna ['enHaaneBHa, nepBast KBATH(PUKAIMOHHAS KATETOPHUS
KonunuectBo yacoB: B HeEAea0 — 5, B roxg — 170

YMK:

1. AureGpa-9:yue6nux/aBrop: F0.H. Makapsrues, H.I'. Munmtok, K.H. Hemxos, C.b.
CysopogBa, IIpocsemenue, 2004 — 2007.

2. Teomerpus: yued, mns 7—9 k. / [JI. C. Aranacsn, B. ®@. byryszos, C. B. Kagomiies
u ap.]. — M.: IIpocsemenne, 2004-2008.

Iean n3ydyeHuns:

" OBJAaJeHHe CHCTEMOH MaTeMaTH4YeCKMX 3HAHUW W yMEHUH, HEOOXOIUMBIX IS
MIPUMEHEHUSI B NPAKTUYECKOM JEATENbHOCTH, W3YYEHUS CMEXHbBIX JHUCIUIUIMH,
MIPOJOJKEHUSI 00pa30BaHus;

" HMHTeJUIeKTyajbHOe pa3BuUTHe, (OPMUPOBAHHE KAueCTB IJMYHOCTH, HEOOXOIMMBIX
YEJIOBEKY JUIsl TIOJIHOLIEHHOW JKU3HU B COBPEMEHHOM OOIIECTBE: SCHOCTh M TOYHOCTH
MBICJIM, KPUTUYHOCTb MBILUICHUSI, WHTYHUIMUS, JIOTUYECKOE MBIIUICHUE, 3JIE€MEHThI
QITOPUTMUYECKON KYJIbTYPhI, MPOCTPAHCTBEHHBIX MPEJCTABICHUN, CIIOCOOHOCTh K
MIPEOJI0JICHUIO TPYJHOCTEH;

= ¢opmMupoBaHUe TPpeACTABJeHHIl 00 wHIeIX W METOJaX MaTeMaTUKH  Kak
YHUBEPCAIBHOTO $3blKa HAyKH W TEXHUKH, CPEICTBA MOJIECIHMPOBAHUS SIBICHUU U
MPOLECCOB;

" BOCHUTAHHME KYJIbTYypbl JIMYHOCTH, OTHOUIEHUS K MaTeMaTMKE KaK K 4YacTH
OO0IIIeYeIOBEUECKON KYIbTYyphl, NMOHMMAHHWE 3HAYMMOCTH MATEMAaTHKH Il HaydHO-
TEXHUYECKOI0 MpOrpecca;

® pa3BUTHE BBIYHUCIUTEIBHBIX U (POPMaTBLHO-ONEPATUBHBIX AITreOpandecKuX YMEHUU 0
YPOBHSI, TO3BOJISIOLIETO YBEPEHHO MCIOJIB30BATh UX MPU PELICHUU 33]]a4 MAaTEMAaTUKU U
CMEXHBIX TMpeaMeToB ((pu3nka, XUMHUS, OCHOBbI WH()DOPMATUKH U BBIYUCIHTEIHHOU
TEXHHKH), YCBOCHME alllapara ypaBHEHHM M HEPaBEHCTB KaK OCHOBHOTO CpEJICTBa
MaTeMaTU4eCKOro MOJICTTUPOBAHUS MIPUKIIATHBIX 3ajady, OCYILIECTBJIEHUE
(YHKIIMOHATBHOW TOATOTOBKM IIKOJNBHUKOB. B Xoje m3ydeHus kypca oOydaroriuecs
OBJIAJICBAIOT TPUEMAMU BBIYUCIICHUH Ha KAIBKYIATOPE.

TpeGoBaHusi kK YPOBHIO IOATOTOBKH o0y4amuuxcs B 9 Kjacce

B xome mnpenonaBaHus MmaTemMaTuku B 9 kiacce, paOoThl Hajg (OpMHpPOBAHHEM Y
o0yyaroImuxcs MepeyrcIeHHbIX B IPOrpaMMe 3HaHUN M yMEHHUH ciiefyeT oOpaliaTh BHUMaHUE
Ha TO, YTOOBl OHU OBJAJCBAIM YMEHHUSIMH 00Iey4eOHOIo XapakTepa, pa3HOOOPa3HBIMU
CIoCco0aMH AesITeIbHOCTH, IPHOOPETAIN OIBIT:

IUTAHUPOBAHUSI M OCYLIECTBJICHUS aJTOPUTMUYECKON JI€ATENbHOCTH, BBIOJHEHUS
3a/laHHBIX ¥ KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

pelIeHrs pa3HOOOpa3HbIX KJIACCOB 3a/1ay W3 Pa3IMYHBIX pa3/esioB Kypca, B TOM 4HCIe
3aja4, TpeOYIOIHUX MMOMCKA TyTH U CIOCOOOB peIIeHus;

UCCIIEIOBATENbCKON  N1€ATEIbHOCTH, Ppa3BUTHUS UAEH, NPOBENCHHUS SKCIIEPUMEHTOB,
0000111eHus, TOCTAaHOBKH U ()OPMYIMPOBAHUS HOBBIX 3a7a4;

SICHOTO, TOYHOT'O, TPAMOTHOT'O M3JIO’KEHHSI CBOMX MBICIIEN B YCTHOW U MUCbMEHHOM peYH,
UCTOJb30BAaHUSI  PA3IMYHBIX  SA3BIKOB ~ MATEMaTHKU  (CIOBECHOTO,  CHUMBOJIHYECKOTO,
rpagu4ecKkoro), CBOOOJHOTO TMepexoja C OJHOTO S3bIKa Ha JPYroul Ui WIUTIOCTPAINH,
MHTEPIIPETALIMN, ApTYMEHTALlUU U JI0Ka3aTeIbCTBA;



HpOBGI[eHI/ISI JOKAa3aTCIIbHBIX paCCY)K[[eHI/If/'I, apFYMeHTaL[I/II/I, BBIABM)XCHUS TUIIOTE3 U UX
00OCHOBAHHS;

MOMCKA, CHUCTEMAaTH3allMM, aHalnW3a MU Kiaccuukanuu WHPOPMAIMK, HCTIOIb30BAHUS
pa3HoOOpa3HBIX MH(GOPMAIMOHHBIX HCTOYHHKOB, BKJIIOYas YYEOHYHO U  CIPABOYHYIO
JUTEPATypy, COBPEMEHHBIE HHPOPMALMOHHBIE TEXHOJIOTHH.

B pe3yabTare udydyenus Kypca ajareopbl 9 kiaacca odyyarommecs 10JKHbI:

3HATH/MOHAMATH.

u CyH_IeCTBO IIOHATHUA MaTEMaTHYCCKOI'O JOKA3aTCIbCTBA, HpI/IMepBI JOKa3aTCJIbCTB,

" CYIIECTBO MOHSTHS AJITOPUTMA; IPUMEPHI AITOPUTMOB;

"  KaK HMCIOJb3YIOTCA MaTeMaTudeckue (popMysibl, ypaBHEHHS 1 HEPABEHCTBA; IPUMEPHI UX
MIPUMEHEHHUSI JIJIs1 PEIICHUS] MATEMAaTHYECKUX M MPAKTHYECKUX 3a7a4;

" KaKk MaTeMaTH4YecKH OIpeleNeHHble (YHKIUMM MOTYT ONHCHIBATH  pealibHbIC
3aBUCUMOCTH; IPUBOAUTH MPUMEPHI TAKOTO OTIMCAHUS;

" Kak MOTPeOHOCTM TIPAKTUKU TIPUBEIM MATEMaTHUECKyI0 HayKy K HEOOXOIMMOCTH
pacHIMPECHHS TTOHATHS YHCIIA;

® BEPOATHOCTHBIM XapaKTep MHOTMX 3aKOHOMEPHOCTEH OKPYKAIOIIEr0 MHpA; MPUMEPHI
CTAaTUCTUYCCKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;

u KaKnum 06pa30M FGOMeTpI/Iﬂ BO3HHUKIJIA U3 HpaKTI/I‘-IeCKI/IX 3a1a4 3GMJICMepI/I$I; HpI/IMepI)I
Tr€OMETPUUYECKUX OOBEKTOB U YTBEPKACHUN O HUX, BAKHBIX JUIS IPAKTUKU;

" CMBICT HJCAIM3alMU, TO3BOJIAIONICH pelaTh 3aJaud peajbHON JICHCTBUTEIBLHOCTH
MaTeMaTHYEeCKUMHU METO/IaMHM, IPUMEPBI OIITMOOK, BO3HUKAIOIIUX MPU UACATH3AIINN;

yMeTh

"  COCTaBIATh OYKBEHHBIC BBIPAXCHUS U (POPMYIIBI IO YCIOBUSAM 3a/1a4; OCYIIECTBISATh
B BBIpOKEHUSAX M  (GopMylax  UHUCIOBbIE TOJCTAHOBKH M  BBIIOJIHATH
COOTBETCTBYIOIIME BBIYMCIICHUS, OCYUIECTBIISITH IMOJICTAHOBKY OJHOTO BBIPAKECHUS B
Jpyroe; BeIpaxkath U3 GopMys OHY MEPEMEHHYIO Yepe3 OCTaIbHBIE;

® BREINOJHATH OCHOBHBIC JIEHCTBHS CO CTCHCHIMH C ICIBIMH IIOKa3aTeIIsIMH, C
MHOTOYJIEHAMH H C anreOpandyeckKuMH JpOOSMHU; BBHITOTHATH  Pa3lIOKEHUE
MHOTOYJICHOB Ha MHOXHUTEIHU; BBIMOJIHATh TOXICCTBEHHBIE MpPeoOpa3OBaHUs
palMOHAIBHBIX BBIPAKECHUI;

" [PUMEHSATH CBOWCTBA apU(METUUECKHX KBAJAPATHBIX KOPHEH HJisi BBIUUCICHUS
3HaYeHUN ¥ MpeoOpa3OBaHMI YUCIOBBIX BBIPAXKEHHH, COAEpKAIUX KBaJpaTHBIE
KOpHH;

" pewarb JMHEWHBbIC, KBAJpPAaTHbICE YPAaBHEHUS M pALMOHAJIbHBIE YpaBHEHUS,
CBOJAIIMECS K HHUM, CHCTEMbI [IByX JIMHEHHBIX YPAaBHEHUWA U HECIIOKHBIE
HEJIUHEWHBIE CUCTEMBI;

"  pelaTh JMHEHHbBIC U KBAJIPATHbIE HEPABEHCTBA C OJIHOW NMEPEMEHHON U UX CUCTEMBI;

" pemaTh TEKCTOBBIE 3aJauyd  ajlreOpauyecKuM METOJIOM, HHTEPHpPEeTUPOBATH
MOJTYYEHHBIH pe3yJbTaT, MPOBOAWTH OTOOp pelieHui, ucxons u3 (HopMyITupOBKH
3ajauH;

" p300paxkaTh YUCJIa TOUKAMU HAa KOOPAMHATHOM NMPSAMOI;

" ONpeneNATh KOOPAMHATBI TOYKM IUIOCKOCTH, CTPOUTH TOYKM C 3aJaHHBIMU
KOOPJAMHATAMH; N300pa’kaTh MHOKECTBO PEUICHUN TUHEHHOTO HEPABEHCTBA;

"  pacro3HaBaTh apu(PMETHUECKHE U TE€OMETPUUYECKHE MPOTPECCHH; pellaTh 3aJadu C
npuMeHeHHeM (POopMyIIbI OOIIEro WIeHa U CYMMBbI HECKOJTBKHMX TIEPBBIX WICHOB;

ITomumo YKa3aHHbIX B IAHHOM pas3/iejie 3HaHHfI, B Tpe6OBaHI/IH K YPOBHIO IMOJATOTOBKH BKJIFOYAKOTCA TAKIKE
3HAHUA, H€06XOHI/IMLIG JUIA OCBOCHH A NEPCUNCIICHHBIX HUXKE yMeHHﬁ.



HAXOJUTh 3HAa4YeHUs (PYHKUUH, 33AaHHONW (opMyIoi, Tabmuuei, rpagukom 1o ee
apryMeHTY; HaXxOJWTh 3Ha4eHHE apryMeHTa IO 3HA4YeHHIO (QYHKIHMH, 3aJaHHOH
rpaduKoM WM TabiuLeH;

OIIpeIeTATh CBOWCTBA (YHKUMH 1O ee TpaduKy, NPUMEHSTH TrpaduyecKue
MPEJCTAaBICHUS IIPU PELICHUN YPaBHEHUH, CUCTEM, HEPABCHCTB;

OIMCHIBATH CBOMCTBA M3ydeHHBIX DYHKIHH (Y=KX, rae k=0, y=kx+h, y=x% y=x°, y

==X, y=+x, y=ax2+bx+c, y= ax?+n y=a(x-m) 2), CTPOUTH UX TPaPUKU;
X

HCII0JIb30BATHh HpPIOﬁpeTeHHLIe 3HAHUA U YMCHUHA B npaKanecxoﬁ ACATECJIbHOCTH U
NOBCEAHEBHOM KMU3HM JIJIS:

BBIIOJIHEHUSI pacueToB 1o (opMmysaaMm, COCTaBIE€HUS (OPMYI, BbIPAKAIOLINX
3aBHCUMOCTH MEXJY pealbHbIMH BEIMYMHAMH; HAXOXKICHHUS HYXHOU (OpPMYIBI B
CIIPaBOYHBIX MaTepHallax;

MOJICIINPOBAHUS MPAKTUYECKUX CUTyalUH U UCCIIEIOBAHUN IIOCTPOCHHBIX MOJENIEH C
HCIOJIb30BAHUEM allllapaTa ajareopsl;

OTMCAHMsI 3aBUCHMOCTEH MEXIy (U3NYECKMMH BEIMYMHAMU COOTBETCTBYIOIIUMH
(bopMynaMu Ipu UCCIEI0BaHUN HECIOKHBIX IPAKTUYECKUX CUTYaLUi;
MHTEPIIPETAlUU I'PaUKOB PEAIbHBIX 3aBUCUMOCTEN MEX /1Y BEIMUNHAMU;

9J1eMeHThI JIOTHKH, KOM6HH3TOPHKI/I, CTATUCTHKHU U TCOPUH BCPOHTHOCTeﬁ

yMeThb

IIPOBOAMTH HECIOKHBIE JI0Ka3aTeIbCTBA, IOJAy4YaThb HPOCTEHININME CIEACTBUS U3
U3BECTHBIX WJIHM paHee IIOJYYCHHBIX YTBEP)KICHUHM, OLICHUBATh JIOTMUECKYIO
MPaBWIBHOCTh PAaCCYXJIEHUN, HCIIOJIb30BaTh NPUMEPHl JJIs WUIIOCTpAUUU U
KOHTPIIPUMEDBI 7151 ONIPOBEPIKEHMSI YTBEPKACHUM;

U3BJICKaTh MHPOPMALIMIO, MIPEJICTABICHHYIO B TaOMUIax, HA qUarpaMMmax, rpadukax;
COCTABJISATh TAOJIULBI, CTPOUTH AUArPaMMBbI U I'pauKH;

pematb KOMOMHATOpPHBIE 3a7aud IYTEM CHUCTEMATHYECKOro Irnepedopa BO3MOMKHBIX
BAapHaHTOB, a TAK)KE C UCIIOJIb30BAHUEM IPABUJIA YMHOKEHUS;

BBIUNCIIATH CPEAHHME 3HAUEHUS PE3YIbTaTOB U3MEPEHUII;

HaXOJIUTh YaCTOTy COOBITHS, HCHOJIb3YysSd COOCTBEHHbIE HAONIOJEHHMS U TOTOBBIE
CTaTUCTUYECKHUE JIaHHBIE;

HaXOJIUTh BEPOSATHOCTH CIyYalHBIX COOBITHH B MPOCTEHIINX CIy4asX;

HCNO0JIb30BATH NPUOOpPEeTeHHbIE 3HAHUS U YMEHHUS B NPAKTHYECKOMH 1esiTeJIbHOCTH U
NOBCEeIHEBHOM KM3HHU JJIA:

BBICTpAaUBaHUs apryMEHTAlluU NP J0Ka3aTeabCTBE (B OpME MOHOJIOTA U AUAJIOra);
pacro3HaBaHMsI JIOTUYECKH HEKOPPEKTHBIX PacCyKICHUM;

3anucu MaTeMaTHYeCKUX YTBEPXKJIEHUH, 10Ka3aTeIbCTB;

aHaJIM3a peaJbHBIX 4YMCIOBBIX JAaHHBIX, IPEACTABICHHBIX B BHUJAE JUarpamm,
rpaduKoB, TaOJIHUIL;

pelIeHHs MPaKTUYECKUX 3aJ]1au B MIOBCETHEBHON U MPO(GECCUOHATbHON JeSITeNbHOCTH
C HUCIOJIb30BaHUEM JIEUCTBHI C YHCIIaAMH, MPOIEHTOB, JJIMH, IJIOMAaaeH, 00bEeMOB,
BPEMEHM, CKOPOCTH;

pemieHuss Y4eOHbIX M MpPaKTHUYECKUX 3a7ady, TPeOyIOIMX CHCTEMaTHYECKOro
nepebopa BapuaHTOB;

CpPaBHEHMsI ILIAHCOB HACTYIJICHUS CIy4allHBIX COOBITUH, OILIEHKH BEPOSITHOCTU
Clly4yailHOro coOBITUSI B TPAKTUYECKUX CHUTYalHUsAX, COMOCTABICHHUS MOJIEIH C
peanbHOMN CUTyalluew;

MOHMMAHHUS CTATUCTUUYECKUX YTBEPKICHUM.

B pe3sysbTare nzyueHusi Kypca reomerpum 9 kiacca odyuyaroummecs 10/1KHbI:



3HATH/MOHUMATE
CYIIIECTBO MOHATHS MaTEeMAaTHUECKOTO JI0KAa3aTEIhCTBA; TPUMEPHI JOKA3ATEIIbCTB;
CYILLECTBO ITOHATHS aJIrOPUTMA; IIPUMEPEI AJITOPUTMOB;
KaK HMCIIOJIb3YIOTCS MaTeMaTH4YecKue GopMyIlbl, YypaBHEHUS U HEPABEHCTBA; MMPUMEPHI UX
HpI/IMeHeHI/ISI JJISL peH_IeHI/ISI MAaTECMATUYCCKUX U HpaKTI/I‘IeCKI/IX 3ajaa4,
KaK MaTEeMaTU4YeCKH OmpeaeiieHHble (YHKIMH MOTYT  ONHUCBHIBATH  PEaJIbHBIC
3aBUCHUMOCTH, HpI/IBOIII/ITB HpI/IMepBI TaKoOI'o OIIKMCaHUAI,
KaK TMOTPEOHOCTH TMPAKTHKU TPUBEIM MAaTEMAaTHUYECKYH) HAyKy K HEOOXOJUMOCTH
paCH_II/IpeHI/IH IIOHATHUA YHUCJia,
BEPOSTHOCTHBIA XapaKTEP MHOTHX 3aKOHOMEPHOCTEH OKPYKAIOIIETO MHUpa; MPUMEPHI
CTATUCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;
KakuM 00pa3oM reoMeTpHsl BO3HUKIIA M3 MPAKTHYECKUX 3a/1ad 3eMJIEMEPHS; TPUMEPHI
TE€OMETPHUUECKUX OOBEKTOB U YTBEPKACHUH O HUX, BAXKHBIX JUIS IPAKTUKH;
CMBICJT HJI€alIU3allii, TO3BOJISAIONICH pellaTh 3aJladyd  PeaIbHOM JeHCTBUTEIBHOCTH
MaTEMAaTHYCCKUMHU METOAaMU, HpI/IMepBI OIJ_II/IGOK, BO3HUKAKOIINUX HpI/I nacaJin3anuu,

yMeTh
MOJIb30BATHCS S3BIKOM T€OMETPHUU JJISl OTIMCAHUS TPEIMETOB OKPYKAIOIIEr0 MUPA;
pacrno3HaBaTh FreOMETPUIECKIE (PUTYpHI, pa3IMdaTh UX B3aMMHOE PACIIOJIOKCHHUE;
n300paxaTb TeOMETpUYECKHEe (UIypbl; BBIMOIHATH YEPTEKU IO YCIOBHUIO 33]ady;
OCYIIECTBISTH Mpeodpa3zoBaHust GUTyp;
pacrmo3HaBaTh Ha uYepTeXaxX, MOJENSIX M B OKpYXKawlled OOCTaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIE TEJIa, U300paxaTh UX;
B IIPOCTEHINNX CIydasiX CTPOUTH CEYCHUSI U Pa3BEPTKHU MPOCTPAHCTBEHHBIX TET;
MIPOBOJIUTH OMEpaIuy HaJ BEKTOPaMU, BBIYUCIATH JJIMHY U KOOPJAMWHATHI BEKTOpA, YIroJl
MEX1y BEKTOPaMU;
BBIYHCIIATh 3HAYEHUS T€OMETPUUECKUX BEIMYMH (JJIMH, YIJIOB, IUIOIIAIeH, 00HEMOB), B
ToM uwmcie: s yrioB or 0 mo 180° ompenensTe 3HAYE€HHUS] TPUTOHOMETPUUECKUX
GyHKIME 1O 3aJaHHBIM 3HAYEHHSM YTJIOB; HAXOAUTh 3HAUEHUS] TPUTOHOMETPUUYECKHUX
GYyHKIUH 10 3HAYEHWIO OJHOW M3 HUX, HAXOAWUTh CTOPOHBI, YIIbI W IUIOMIAAH
TPEYroJIbHUKOB, [UIMHBI ~ JIOMAHBIX, JyTI'  OKPYXXHOCTH, TUIOMIAJCHi  OCHOBHBIX
reoMeTpUUYecKux GUryp u GUryp, COCTaBI€HHBIX U3 HUX;
pemiaTh TEOMETPUYECKHEe 3aJadyd, ONMUpasCh Ha W3yYECHHbIE CBOWCTBa GUTYyp U
OTHOIICHUN MEX]y HUMHU, IPUMEHSS JOMOJHUTENbHbBIE TIOCTPOSHUS, anreOpandeckuii u
TPUTOHOMETPUYECKUH ammapar, UJIed CHMMETPUH;
MIPOBOJIUTH J10KA3aTENbHBIE PACCYKIECHHS MPH PEIICHUM 3aJad, HCIOJb3ys H3BECTHbBIC
TeOpeMbl, 0OHAPYKUBasi BO3MOXKHOCTH JJISI UX UCIIOJIb30BAHUS,
pemars NpoCTeHIINe TUIAHUMETPUUECKHE 3a7a4l B POCTPAHCTBE;

HCIIOJIb30BaATh l'lpHOﬁpeTeHHble SHAHUA U YMECHUA B HpaKTI/I‘-IECKOﬁ ACATECJIbHOCTH U
NMOBCEAHEBHOM KM3HU IJIA:

OIMCaHUs peajIbHbIX CUTYalluH Ha SI3bIKE TEOMETPHH;

pacyeToB, BKIIOYAIONIMX MPOCTEHINNE TPUTOHOMETpUYIECKUE (GOPMYJIBI;

peLIeHUs] TeOMETPUIECKUX 3a1a4 C UCIOJIb30BaHHEM TPHTOHOMETPUH

pelICHUs] MPAKTHYSCKUX 3a71a4, CBS3aHHBIX C HAXOXKJICHHEM TeOMETPUYECKUX BEIUYUH
(McnoNb3ys MpHU HEOOXOAUMOCTH CIIPABOYHUKHU U TEXHUYECKUE CPEACTBA);

NOCTPOCHHUI TEOMETPHUYSCKMMH HHCTPYMEHTAMU (JIMHEiKa, YrOJNbHHUK, IHPKYJIb,
TPAHCIIOPTHP).

ITomumo YKa3aHHbIX B TAHHOM pa3Jeiic 3HaHPII7[, B TpeGOBaHI/ISI K YPOBHIO ITIOATOTOBKH BKJIIOYAKOTCS TAKIKE
3HAHUA, H€06XOHI/IMLIG JUIA OCBOCHUS IEPECUUCIICHHBIX HUXKE yMeHHﬁ.



