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I[Inanupyembie pe3yabTaThl 0CBOEHHS Y4eOHOr0 npeamera «MartemaTuka»

JIMYHOCTHBIE Pe3YJbTATHI 00YUEHHUS

—  chOpMUPOBAHHOCTH MOTHUBAIMM K OOYYEHHIO U IIeJICHANpPaBICHHOW MO3HABATEIbHOM
JEeSITeIbHOCTH, TOTOBHOCTh 00YYaOIIUXCsl K INYHOCTHOMY CaMOOTIPEeNICHUIO;

— CTpeMJICHME K CaMOpa3BUTHIO U CAMOBOCIIMTAHHIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOCTOSITEJIBHOM TBOPUYECKOM U OTBETCTBEHHOM JIESITEINBHOCTH;

—  CHOCOOHOCTh BECTH AHMANIOT C JIPYTUMH JIIOJbMH, OCTUTaTh B HEM B3aUMOIIOHUMAaHMUS,
HAXOJUTh OOIIKE IEJIX U COTPYAHUYATH IS UX JOCTUKCHHS,

— TOTOBHOCTh K COTPYAHHUYECTBY CO CBEpCTHHKaMU B 00pa3oBaTeNIbHOM, OOIECTBEHHO
I0JIE3HOM, Y4eOHO-HUCCIIe10BaTEIbCKON, TPOEKTHOM U APYTUX BUAAX JEATEIbHOCTH,

—  BOCIHTaHHE NaTPUOTH3MA, TOPJOCTHU 3a CBOIO PoNHY Ha prUMepe KU3HH U JeSTeIbHOCTH
OTEYECTBCHHBIX YUCHBIX — MATEMATHKOB;

— TOTOBHOCTh M CHOCOOHOCTP K OOpa30BaHUIO, B TOM 4YHCIE CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUM BCEM >KU3HM; CO3HATENBHOTO OTHOIICHUS K HEMPEpHIBHOMY OOpa3oBaHUIO Kak
YCJIOBHIO YCIEITHON MPOPECCHOHAIBHON U 00IIECTBEHHON JIEeATEIbHOCTH;

—  OCO3HaHHBIA BBIOOP Oymymied mpodeccry W BO3MOKHOCTEH pealiu3aluyd COOCTBEHHBIX
KU3HEHHBIX TUTAHOB; OTHOIICHHE K MPOPECCUOHATBHON AESITENbHOCTH KaK BOZMOKHOCTH YYacTHS
B PCIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIMOHAILHBIX TTPOOJIEM;

—  UWHTCTPUPOBAHUC B JIMYHBIA OMBIT HOBOW, B TOM YHUCIIC CAMOCTOSITEIBHO IOJYYCHHOMN
nHpopManuu;

— ¢dopMUpOBaHHE OCHOB CAMOBOCIIUTAHUS B MPOLIECCE BBIMOIHEHUS PaOOT Pa3sHOrO YPOBHSA
CIIO’)KHOCTH;

— pa3BUTHE TBOPYECKHX CIOCOOHOCTCH, WHTYHWIIMHM, HABBIKOB  CAMOCTOSTEIHHOM
JeSITEIbHOCTH.

MeTanpeaMeTHbIE Pe3VJIbTATHI 00YUEHHU .

— yYMEHHE CaMOCTOSATENIbHO OINpeNeNaTh LeNd JESITeIbHOCTH M COCTaBJATh IUIAaHbI
NeSITeIbHOCTH;  CaMOCTOSITEIbHO  OCYILECTBIISATh,  KOHTPOJUPOBaTb U  KOPPEKTUPOBAThH
JeSITeIbHOCTD; MCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI JUISl TOCTHXKEHHS TOCTABICHHBIX LIeJeH U
peanu3alyy IIaHOB I TeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETHH B Pa3IMYHBIX CUTYaIHIX;

— yMEHHE TPOAYKTHBHO OOMIATBCS W B3aUMOJCHCTBOBATH B MPOIECCE COBMECTHOM
NeSTeIbHOCTH, YUUTHIBATh MO3UIUHN JPYTUX YYACTHUKOB JIATENBHOCTH, Y3PPEKTUBHO pa3pelarhb
KOH(QJINKTBI,

— BIIQJICHUE HaBBIKAMU I[O3HABATENBHOM, Yy4eOHO-MCCIEe0BATENbCKOM U MPOEKTHOM
JesITeIbHOCTH, HaBBIKAMHU pa3pelIeHus NpoodieM; CHOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIbHOMY
MOUCKY METOJIOB pEIIeHHsI MPAKTUYECKUX 33134, IPUMEHEHHIO Pa3IMYHbIX METOI0B TIO3HAHUS;

— TOTOBHOCTb M CIOCOOHOCTh K CAMOCTOATEIbHOW HWH(POPMALMOHHO-TIO3HABATEIbHOM
NeSITeNIbHOCTH, BJIaJICHUE HAaBbIKaMU TOJy4YeHUsI He00XoAUMON HH(GOpMaIlMU U3 CI0Bapeil pa3HbIX
THUIIOB, yMEHUE OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX UH()OPMAIMH, KPUTHUECKHU OLIEHUBATh
Y UHTEPIIPETUPOBATh HH(DOPMALINIO, TOITYIAEMYIO U3 Pa3IMUHBIX UCTOYHHKOB;

—  YMEHHE HCIIOJIb30BaTh CPeJICTBA HH(OPMAIIMOHHBIX 1 KOMMYHHMKAIIMOHHBIX TEXHOJIOTHA;

—  BIIQJICHUE SA3BIKOBBIMH CPEACTBAMU - YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY
3peHus, UCII0NIb30BaTh aIeKBATHBIE (YCTHBIE U TMCbMEHHBIE) SI3bIKOBBIE CPEJICTBA.

IIpeaMeTHBIE PE3YabTATHI 00YUEHHS




— ¢opMupOBaHUE MPEACTABICHUI 0 MaTeMaTHKe KaK 4acTW MHUPOBOU KYJIBTYPBI U O MECTE
MaTeMaTHKH B COBPEMEHHON NMBMIIM3AIMU, O CIIOCO0aX OMUCAHUS HAa MAaTEeMAaTHYECKOM S3BIKE
SIBJICHUH peaJbHOTO MUPa;

— ¢opMupoBaHHE TPEACTABICHUI O MaTEeMAaTUYECKUX TMOHATHUAX KaK O BaKHEHIINX
MAaTE€MaTHYECKUX MOJEIAX, NO3BOJIAIOIINX ONUCHIBATH U U3ydaThb pa3HbIC IPOLECCHl U SBIICHHUS;
ITOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 MOCTPOCHUSI MAaTEMaTUUECKUX TEOPUIL;

—  BJIAJICHUE METOAAaMH JOKa3aTelbCTB M AJITOPUTMOB PEUICHUS; YMEHHE HX IPUMEHSTH,
IIPOBOJIUTH JTOKA3aTEJIbHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

— BJAJIEHUE CTaHAAPTHBIMU IPUEMaMHU pEIICHHUsS PalUOHAIBHBIX M HppalOHAIbHbIX,
[I0OKA3aTENbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, HUX CHCTEM;
HCIIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B TOM YHUCIE IS IIOUCKA IIyTH PELICHUS U
WJUTFOCTPALIMK PELIEHUs] YPABHEHUN U HEPABEHCTB;

— ¢opMupOoBaHHE TIPEACTaBICHHI 00 OCHOBHBIX MOHATHUSX, UACSIX U  METoJax
MaTEeMaTU4YeCKOro aHaJIN3a;

—  BJIAJICHUE OCHOBHBIMU IOHATHSMH O IUIOCKMX M IPOCTPAHCTBEHHBIX TI€OMETPHUYECKHUX
¢burypax, uXx OCHOBHBIX CBOMCTBAxX; ()OPMHPOBAHNE YMEHHS Paclio3HaBaTh HA YePTEkKax, MOAEIISIX
U B peaJbHOM MHUpE reoMeTprIecKre (pUrypol; mnpuMEHEHHE U3YUYECHHBIX CBOMCTB T€OMETPUUYECKUX
¢buryp u GopmyI 1Jis peHIeHus TEOMETPUYECKHX 33124 U 33J1a4 C IPAKTHYECKUM COJIEPIKAaHHEM;

— (opMHUpOBaHUE MPEACTABICHUI O Mpoleccax U SBICHUSIX, MMEIOLIUX BEPOSTHOCTHBIN
XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B pPeajJbHOM MHpE, 00 OCHOBHBIX IMOHSTHUSX
3JIEMEHTAPHOU TEOPUH BEPOATHOCTEN; YMEHUN HaXOUTh U OLIEHUBATh BEPOATHOCTU HACTYIUICHUS
COOBITUI B MPOCTEUIIUX MPAKTUYECKUX CHUTYyalUSX U OCHOBHBIC XapaKTEPUCTUKH CIyYailHBIX
BEJIMYH;

—  BJIAJICHUE HABbIKAMHU HCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOTpaMM MpPHU PEIICHHUU
3a/1a4.

Nzyuas yueOnbiit mpenmer «Matematuka» B 10 - 11 kiaccax Ha 6a30BOM ypoBHe,

BBINYCKHMK HAYYHUTCH UCIIOJIb30BaTh MOJYyUYECHHbBIE 3HAHUS B TOBCEHEBHOM KU3HU U CMOXKET
00ecreunTh BO3MOXXHOCTh YCIIEUTHOTO MPOJIOJDKEHUST OOpa30BaHUsI MO CIEHHAIBHOCTAM, HE
CBSA3aHHBIM C MPUKIIAHBIM UCIOJIb30BAHUEM MATEMATHUKHU.

BoinycknHuk nonyuyum 603MOMCHOCHb HAYYUMBCA DA3GUSAMb MblULIEHUE, UCNOIb308AMb
NnoJly4YeHHble 3HAHUA 6 N06CeOHesHOU JHCUSHU U 0becneyums ycneutHoe npodozzofceHue 06pa306aHuﬂ
no CReYuanrbHOCMAM, He C8A3AHHBIM C NPUKIIAOHBIM UCHONb308AHUEM MAMEMAMUKU.

Takum oOpazom, oOyuaromuecs, OCyIIECTBIAIONME o0ydeHne Ha 0a30BOM YpPOBHE, TOJKHBI
OCBOUTH O6IIII/I€ MaTeMaTU4CCKHUEC YMCHUA, H€O6XOI[I/IMI>IC IJId ’)KU3HU B COBPEMCHHOM O6HIGCTBG;
emecme ¢ mem, OHU noiydarom 603MOINCHOCHIb U3YHUUNb npedMem 2]1)/691‘6‘6, uymoobwl 8 OabHeluem
npu HeobX0OUMOCU U3YYAMb MAMEMAMUKY OJi51 NPOhECCUOHANTbHO20 NPUMEHEHUS.

Ilpu u3yyeHnu cieayomux pasjaenoB npeamera «MareMaTuka» BBINYCKHUK HAY4YHTCH,
HOYYUUM 603MOHCHOCHIL HAYUUMBCA (6bLOETIEHO KYPCUBOM)'

DJIeMeHTbI TEOPHUH MHOKECTB H MATEMATHYECKOM JIOTUKH

—  ONEepUpOBATH MOHATHUSMHU: KOHEYHOE MHOKECTBO, 3JIEMEHT MHOKECTBA, IMOJIMHOXECTBO,
nepeceyeHne U OOBEAMHEHHWE MHOXECTB, YHCIOBbIE MHOXKECTBA Ha KOOPAMHATHON MpPSMOI,
OTPE30K, HHTEPBAJ, NOAYUHMEPBAL, HNPOMENCYMOK C BbIKOIOMOU MOUKOU, 2paguueckoe
npeocmasieHue MHOMCeCms Ha KOOPOUHAMHOU NIIOCKOCIU,

- ONEpUPpOBATh MOHATHUAMU: YTBCPKIACHUC, OTPULAHUEC YTBCPKACHUA, HICTUHHBIC U JIOKHBIC
YTBEPKACHUS, TPUUNHA, CIIEJCTBHUE, YACTHBIN cIydyail 00IIero yTBepKACHUS, KOHTpP MPUMED;

—  HaXOJWTh MepeceueHne U 00beTUHEHHE IBYX MHOXKECTB, MTPE/ICTABICHHBIX rpauecKku Ha
YHCIIOBOU MPSIMON U HA KOOPOUHAMHOU NIIOCKOCIU,

— CTPOWTH Ha YHCJIOBOM TPSIMOM TMOAMHOXKECTBO UHCIIOBOTO MHOXXECTBA, 3aJaHHOE
HpOCT@fIHIHMH YCIIOBUSMU,



—  pacmo3HaBaTh JIOKHBIE YTBEPXKICHHS, OIMMOKA B PACCYXKACHHUSIX, B TOM 4YHCIE C
MCIOJIb30BaHUEM KOHTP MPUMEPOB;

—  HCTOJB30BaTh YMCIIOBBIE MHOXKECTBA HA KOOPJWHATHOW MPSIMOU JJIsI OMUCAHUS peaTbHBIX
MIPOLIECCOB U SBJICHUM;

—  TPOBOJUTH JIOTHUECKUE PACCYKICHUS B CUTYAlUsIX IOBCEAHEBHON KU3HU;

—  npoeepsamb NPUHAONEHCHOCb IIEMEHMA MHONCECMBY,

—  mpoBoOUMb 00KA3AMeNbHble PACCYHCOeHUS Ol 0OOCHOBAHUS UCUHHOCIU YINBEPHCOEHUII.

—  UCNOb308aMb UYUCNIO8bIE MHOMCECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU 0151 ONUCAHUSL PEATbHBIX NPOYECCO8 U A8NEeHUl;

—  1mpo8oOUMb OO0KA3AMENbHbIe PACCYHCOCHUS 6 CUMYAYUAX NOBCEOHEHOU JHCU3HU, NpU
peweHuu 3a0ay u3z Opyaux npeomemos.

Yucsia 1 BbIpaskeHust

— omepupoBaTh Ha 0a30BOM YpOBHE (Cc60000HO Onepuposamv) TIOHATUSIMU: IEI0E YHCIIO,
JEIMMOCTh ~ 4Yucel, OOBIKHOBEHHas JpoOb, JeCATUYHAs JpoOb, pAIMOHAIBLHOE YHCIIO,
MpUOIHKEHHOE 3HaYeHUE YHCIIa, YacTh, J0JIsI, OTHOIIIEHUE, TPOLICHT, MOBBILICHUE U IOHWKEHHUE Ha
3aJIaHHOE YHCIIO MPOIICHTOB, MacIITa0;

—  Npuooumb NpUMepsl Yuceil ¢ 3a0aHHLIMU CEOUCMBAMU 0eTUMOCTNU,

— omepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSMH: JIOTAPU(PM YHUCIIA, TPUTOHOMETPUICCKAS
OKPYXHOCTB, TpaJyCHas Mepa yria, BeTU4YMHA YIJia, 33IaHHOTO TOUYKON Ha TPUTOHOMETPUUECKOU
OKPYXHOCTH, CHHYC, KOCHHYC, TAHTCHC M KOTAHT'CHC YTJIOB, UMEIONINX IMPOU3BOJILHYIO BEITUYHHY,
yucna e ur,

—  BBINOJHITH APUPMETHICCKHUE JCHCTBHS C LEIBIMU U PAIMOHALHBIMH YUCIIAMU;

—  BBINOJHATH HECJIOXKHBIE MPEOOpPa30BaHUS YHMCIOBBIX BBIPAKECHUM, COJEPKAIINX CTCHCHH
qucel, IM00 KOPHH U3 YUCEI, JIMOO JIOTapr(MBbI YHCET;

—  CpaBHHBAThH pPaIlMOHAIBHBIC YHCIIAa MEXITY COOOI;

—  OIICHWBATh W CPABHHUBATH C PAIIMOHAIBHBIMU YHCIAMH 3HAYCHUS IENIBIX CTENCHEH Yuce,
KOpHEH HaTypaibHON CTEIIEHU U3 YHCell, IOrapru(pMOB YUCEI B IPOCTHIX CIydasX;

—  m300pakaTb TOUKAMH Ha YHCIIOBOW MPSIMOM IENbIE U palliOHATbHBIC YHCTA,

— u300pakaTb TOYKAMU Ha YUCIIOBOM MPSMOM LieJble CTENEHH YHCel, KOPHU HATypalbHOU
CTCTICHH W3 YHUCEIT, JIOTApU(MBI YUCEIT B TPOCTHIX CITyYasiX;

—  BBINOJHITH HECJIOXHBIC NPEOOpPa3OBaHUs IENBIX U APOOHO-PANUOHAIGHBIX OYKBEHHBIX
BBIPAKCHUI;

—  BBIPAXAaTh B MPOCTEHIINX CIIyYasiX U3 PABCHCTBA OJHY NIEPEMEHHYIO Yepe3 APyTue;

— BBIYUCIATH B TIPOCTBIX CIydasx 3HAYCHHUS YHCJIOBBIX M OYKBEHHBIX BBIPAXKCHHM,
OCYIIECTBIISIS HEOOXOMMBIE TIOJICTAHOBKH M MPEOOPa30BaHMUS;

—  u300pakaTh CXeMAaTUYECKHU yToJl, BEIMYNHA KOTOPOTO BhIpaXKeHa B rpaycax;

—  OLIGHMBATh 3HAKH CHHYyCA, KOCUHYCAa, TAHT€HCA, KOTAHT€HCAa KOHKPETHBIX YTJIOB;

—  BBINOJHITH BBIYUCICHUS TIPU PEIICHUH 3a7a4 IPAKTHUECKOT0 XapaKTepa;

—  BBINOJHITH MIPAKTHUYECKHUE PACUYEThl ¢ UCIOIb30BAHUEM MPH HEOOXOUMOCTH CIIPABOYHBIX
MaTEpUaJIOB U BEIYUCITUTEILHBIX YCTPOUCTB;

—  COOTHOCHUTH peallbHbIE BETUYHMHBI, XapaKTePUCTUKN OOBEKTOB OKPYKAIOIIEro MHUpa C MX
KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSIMU;

—  WCTOJB30BaTh METOABI OKPYIVICHWS, NPHONMKEHUS W TPUKHIKH TPH  PEHICHUH
MPAKTUYECKHX 3a]1a4 MTOBCETHEBHOM JKU3HH,

—  GbINOIHAMb apu@memuyecKue Oelcmeus, couyemas YCMHble U NUCbMEHHble NpUembl,
NPUMEHSSL NPU HEOOX0OUMOCMU 8bIYUCTUMENIbHbIE YCIMPOUCMEA,

—  HaxoOumv 3HAYEHUs KOPHSA HAMYPANbHOU CMENneHu, CmeneHu ¢ pPayuoHATbHbIM
nokasameinem, 102apu@ma, UCnoIb3ys npu HeoOX0OUMOCMU BLIYUCIUMETbHBIE YCIMPOLICEA,

—  NOIb308aMbCs OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACYemax;



—  nmpogoouUmb MO  U3BECMHLIM (QOPMYIAM U NpAGUIamM npeoopazo8aHusi OYKEEHHbIX
8bIPAdICEHUL, BKIOUAIOWUX CIENeHU, KOPHU, 102apu@mbl U mpucoHomempuyecKue QyHKyuu,

—  HAX0OUMb 3HAYEHUS YUCTOBbIX U OYKBEHHBIX GbIPAMCEHUU, OCYWEeCMEIAs HeobXooumbie
NOOCMAHOBKU U NPE0OPA308AHUSL,

—  uU300padcamv CXeMamuyecku y2ol, BeIUYUHA KOMOPO2O GbIPAJICEeHA 6 2padycax uiu
paouawnax;

—  UCNOTIb308aMb NPU peueHUU 3a0a4 mabauiHble 3HA4eHUs MPUSOHOMEMPUYECKUX DYHKYULL
Venos;

—  BbINOIHAMb NEPe8oO GeIUUUHBL Velld U3 PAOUAHHOU Mepbl 8 2PAOVCHYIO U 0OPAMHO,

—  BbINOJHAMb O€lUCMEUsl C YUCIO8bIMU OAHHLIMU NPU peuleHuu 3a0ad NpaKmuyecKoo
Xapakmepa u 3a0a4 U3 pasiudHblx ooiacmeti 3HAHUL, UCNONb3YA NPU HEOOXO0OUMOCU CNPABOYUHbIE
Mamepuansl U 8bIMUCTUMENTbHbIE YCMPOUCMEA,

—  OYyeHusamv, CPABHUBAMDb U UCHOTL30BAMb NPU PeuleHUul NPAKMUYeckux 3a0ay YUuciosvle
3HAYEHUSI PEANbHBIX 6EIUYUH, KOHKPEMHble YUCTI08blE XAPAKMEPUCUKU 0OBEKMO8 OKPYHCAIOUe20
mupa.

YpaBHeHNsI 1 HEPABEHCTBA

—  pelaTh JUHEWHBIC ¥ KBA/IPATHBIC YPABHCHHS U HEPABCHCTBA,;

bx+c
— pelarh II0Ka3aTelbHbIC YpaBHCHHS, BUJIa a =d (rI[e d MoxHO MPEACTAaBUTh B BUJEC

CTEIIEHU C OCHOBAaHUEM @ ) U MPOCTEHIIINE HEPABEHCTBA BHUIA a*<d, a*>d, a¥<d, a¥=>d
(rme d MOKHO ITPEACTaBUTh B BHJIC CTEIICHH C OCHOBAHHEM a );
—  pewars norapumudeckue ypasuenus suna log, (bx+c)=d u npocreiimme nepasencrsa

Buga log, (bx+c)<d, log, (bx+c)>d, log, (bx+c)<d, log,(bx+c)>d;

—  TIPUBOJUTH HECKOJIBKO MPUMEPOB KOPHEN MPOCTEHILIEr0 TPUTOHOMETPUYECKOTO YPABHEHHUS
BUAa: SinXx=a, CoSx=a, tgx=a, ctgx=a, rae a - TabJIMYHOE 3HAYCHHE COOTBETCTBYIOLIEH
TPUTOHOMETPUYECKON (YHKIUY;

— COCTaBJATh W pellaTh ypaBHEHUS M CUCTEMbl YPAaBHEHHMI TPU PEIICHHH HECIOKHBIX
MPaKTUYECKUX (CIOKETHBIX) 3a71ay;

—  pewiamsv payuoHalbhble, NOKA3amelbHble U lo2apughmuyeckue ypasHeHus U HepageHcmaa,
npocmetiuiue UppayuoHaIbHble U MPU2OHOMempuieckue ypaeHeHus, HepaseHCcmed U Ux CUCmeMmbl;

—  UCNONB306amMb Memoobl peuleHUsi YPasHeHull. npueederue K eudy "npoussedeHue pasHo
nymo" unu "wacmuoe pagno Hyno", 3amena nepemeHHbIx,

—  UCNOb308aMb MemoO UHMEPBANO08 OJisl peuleHUss HepaeeHCms;

— ucnoiv3osamv 2paguueckuil Memoo Ol  NPUOIUINCEHHO20 peuleHUs YPAGHeHULl U
Hepagencme,

—  u300pasicams Ha MPULOHOMEMPULECKOU OKPYHCHOCTIU MHOIHCECMBO PEeUleHUll NPOCMetuuux
MPULOHOMEMPUYECKUX YPABHEHUI U HEPABEHCME,

—  BbINOJHAMbL O0MOOP KOpHElU YPAaSHeHUll UlU peuleHull HepageHcme 6 COOMBEmCMmEUU C
OONOTHUMENbHLIMU YCIOBUAMU U OCPAHUYEHUIMU,

—  cocmasnams U peulams YpasHeHus, CUCMmeMbl YDAGHEeHUl U HepaseHcmeda npu peuleHuu
3a0ay Opy2ux yueOHvIX NPpeoMemos,

—  UCNOTb308aMb YPAGHEHUs U HEPABEHCMEA Ol NOCMPOEHUSL U UCCIe008AHUSA NPOCMEUULUX
Mamemamuyeckux mMooenell peaibHulX CUMyayuti Ui npUKIaoOHbIX 3a0ay,

—  yMemb UHMEPnpemupoeamsv NOJYYEHHbI NPU peuleHuu YPAGHeHUs, HEPAGeHCmEd Ulu
cucmemvl pe3yibmanm, OYEeHUBAmMv €20 Npagoonoododue 6 KoOHmeKcme 3A0aHHOU peanbHOU
cumyayuu Uiy nPUKIAOHoU 3a0ayu

DyHKUUHA



— omepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMU: 3aBUCUMOCTb BEIMYUH, (DYHKIHS, apTyMEHT
U 3HaueHHe (YHKIHMH, OOJACTh OINpENENICHUs M MHOXKECTBO 3HaueHW (yHKIHMM, Tpadux
3aBUCUMOCTH, TpaduK GYHKINH, HYIH GYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, BO3pAaCTaHHE Ha
YHCIOBOM NPOMEXYTKE, yObIBAaHME Ha YHCIOBOM IPOMEXKYTKE, HAauOOJblIee W HaWMEHbIIEe
3HaueHHe (DYHKIMU Ha YUCIOBOM IMPOMEXKYTKE, Mepuoandeckas (PyHKUUA, MEPUOJN, YemHdas U
HeuemHuas QyHKyuu;

— omepupoBaTh Ha 0a30BOM YpOBHE MOHATHUAMU: MpsiMasi U 0OpaTHAst MPOMOPIIMOHAIBHOCTh
TUHEHas1, KBaapaTuyHas, JorapudmMuyeckas U moka3aTesbHas (yHKIUH, TPUTOHOMETPUUYECKUE
GbyHKIUY;

— pacmo3HaBaThb  rpadUKd  3JEMEHTapHBIX  (QyHKIUW:  mpsMoii u  oOpaTHOM
MIPOTIOPIIMOHABHOCTH, JIMHEHHOU, KBaJIPATUYHOM, JTJorapru(MUUIECKON U MMOKa3aTeIbHON (PYHKITUH,
TPUTOHOMETPUUYECKHUX (PYHKLINH;

— COOTHOCUTH  TpauKH  DBJIEMEHTapHBIX  (YHKIIMNA: npsaMoii  u  oOpaTHOM
MIPOTIOPIIMOHANBHOCTH, JIMHEHHOU, KBaJIPATUIHOM, JJOrapu(MUUYECKON U MMOKa3aTeIbHON (PYHKITUH,
TPUTOHOMETPUYECKHUX (PYHKLUH ¢ (hopMyTaMH, KOTOPBIMHU OHU 33JIaHBI,

—  HaxOAMTh MO TpauKy NPUOIMKEHHO 3HAYCHNS (DYHKIMH B 33JaHHBIX TOYKAX;

— ompeaensaTh No rpaduky cBoiicTBa (GYHKIMH (HYJIH, HMPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEXYTKH MOHOTOHHOCTH, HAMOOJIBIIINE U HAUMEHBIIINE 3HAUYCHUS U T.11.);

—  CTpOUTH 3CKH3 Trpaduka (QyHKIMU, yIOBIETBOPSIONICH MPUBEACHHOMY HAaOOpy yCIOBUI
(MpoMeXyTKH BO3pacTaHus/yObIBaHMs, 3HaueHHWEe (YHKIMH B 3aJaHHOW TOYKE, TOYKHU
IKCTPEMYMOB, ACUMRMONIbL, HYAU QYHKYUU U m.0.);

— ompenemnsATh Mo rpadukaM U UCHONb308aMb O/l peuleHUss NPUKIAOHbIX 3a0ay CBOMCTBA
pEeabHBIX TPOIECCOB U 3aBUCUMOCTEH (HAWOOMbIIME UM HAMMEHBIIUE 3HAUCHUS, MPOMEXKYTKU
BO3pacTaHMs U YObIBaHUS, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA. dACUMNIMOMbL, NEPUOO U M.N.);

—  HHTEpIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON IIPAKTUYECKON CUTYAlUH;

—  onpedensimv 3HAuYeHUe (QGYHKYUU NO 3HAYEHUIO APSYMEHMA NpU pPA3TUYHBIX CHOCOOAX
3a0anusi pyHKyuu,

—  cmpoumv 2papuru u3yYeHHbIX QYHKYULL,

—  onucwvleamsv no epaguxy u 6 NPOCMeUUx Ciyyasx no Qopmyie nogeoexue u ceolucmad
@YHKYUL, HAX00Umsb no 2paguxy GyHKYuU HauboIbLUIUE U HAUMEHbUUUE 3HAYEHUS,

—  pewiamy YypasHeHus, npocmeuuiue cucmemol ypagHeHUll, UCNONb3YS CBOUCMBA DYHKYULL U
ux epaguxos;

— onpedensimb no epaghuxam npocmeuiuiue Xapakmepucmuky nepuooudeckKux npoyeccos 8
buono2uL, IKOHOMUKE, MY3bIKe, PAOUOCEA3U U Op. (AMNAUmMyOd, nepuoo u m.n.).

DJIeMEeHTbI MATEMATHYECKOI0 aHAIN3a

— omnepupoBaTh Ha 0a30BOM YypOBHE TIOHSATHSIMH: TIPOU3BOJHAS (QYHKIUH B TOUKE,
KacaTenbHas K rpaduKy (pyHKLIUH, TPOU3BOAHAS (PYHKINY;

—  ONpeAeNsATh 3HauU€HHE MPOU3BOAHOM (PYHKIMHM B TOYKE 1O M300paKEHMIO KacaTebHOW K
rpaduKy, IpOBEJCHHON B 3TON TOUKE;

—  pemaTh HECJIOXHbBIE 3a7aui Ha IPUMEHEHHE CBS3H MEXITY POMEKYTKaMHA MOHOTOHHOCTH
U TOYKaMH JKCTpeMyMa (YHKIHHU, C OJHOM CTOPOHBI, U MPOMEXYTKAMHU 3HAKOIOCTOSHCTBA U
HYJISIMU ITPOU3BOTHON 3TON (DYHKIIMU - C APYTOH.

— TONB3YSACh TpaduKaMH, CpPaBHHBATH CKOPOCTH BO3pAcTaHWs (POCTa, IOBBIIICHUS,
YBEJITUYEHUS U T.I1.) MJIM CKOPOCTH YOBbIBaHUS (TTaJeHUsI, CHUKEHUS, YMEHBILIIEHUS U T.II.) BEJIMUYUH
B pPeaIbHBIX TPOIIeccax;

— COOTHOCHUTH Tpa(uKH peaTbHBIX TIPOIECCOB M 3aBHCHMOCTEH C WX OIMCAHHSIMH,
BKJTIOYAIOIUMH XapaKTEPUCTUKU CKOPOCTH M3MEHEHUs (OBICTPBIN POCT, TJIABHOE MOHMKEHHE U
T.1L.);

—  HCIONB30BaTh TpadMKH PEANTBHBIX MPOIECCOB UISl PEIICHHUS HECIOXKHBIX NPUKIIAJIHBIX
3aJ1a4, B TOM YHUCJIE ONpeeNiss Mo rpaguKy CKOpocTh X0/a Mpoliecca;



—  BBIYUCTAMb NPOU3BOOHYIO OOHOYNIEHA, MHO2OYNEHd, K8AOPAMHO20 KOPHS, NPOU3BOOHVIO
CcymMmbl YyHKYULL;

—  GBIYUCHAMb NPOU3BOOHbIE DIIEMEHMAPHbIX (QYHKYUL U UX KOMOUHAYUL, UCHOAb3YS
CNpasouHbvle Mamepuabl;

—  uccnedosamsv 6 NPOCMENUUX Cyasnx QyHKyuu Ha MOHOMOHHOCMb, HAX00UMb HAUOOIbUIUE
U HauMeHbWUue 3HAYEHUs OYHKYUU, CMpoums 2pa@uku MHO2OYLEHO8 U NPOCMetUX
PAYUOHATILHBIX (PYHKYULL C UCNOIL30BAHUEM ANNAPAMA MAMEMAMULECKO20 AHAIU3A,

—  pewamsv NPUKIAOHble 3a0a4u U3 Ouono2uu, QUUKU, XUMUU, IKOHOMUKU U OpYeUX
npeomemos, C6A3aHHble ¢ UCCIe008AHUEeM XAPAKMEPUCUK DeaibHbIX NPOYECCcO8, HaAXOHNCOeHUEeM
HaubOILWUX U HAUMEHbULUX 3HAYEHUTl, CKOPOCTU U YCKOPEHUSL U M. 1.,

—  UHMepNnpemupo8amv NOLYYEHHbIE Pe3YIbMambl.

CTaTHCTHKA U TeOpHsl BEPOSITHOCTEIH, JIOTHKA H KOMOMHATOPUKA

— omepupoBaTh Ha 0a30BOM YPOBHE OCHOBHBIMH ONHCATEIHHBIMU XapaKTEPUCTUKAMHU
YHCIIOBOTO Habopa: cpeaHee apudMeTHIecKoe, MeInaHa, HanOoJIbIIee ¥ HANMEHbIIIEe 3HAYCHUS,

— omnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSMH: 4YacTOTa M BEPOSTHOCTh COOBITHS,
CITy4aitHbIN BBIOOD, OTIBITHI C PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMH COOBITHUSMU;

—  BBIYHCIIATH BEPOSTHOCTH COOBITUI Ha OCHOBE IOJICUETA YKCIIA HCXOJIOB;

—  OIICHMBATh M CPABHUBATH B IMPOCTHIX CIIYYasX BEPOSITHOCTU COOBITHI B pPeabHOW YKU3HU;

—  YHUTaTh, COMOCTABIATh, CPABHUBATh, MHTECPIPETHPOBATh B IMPOCTHIX CIIydasX peajbHbIC
JaHHbBIC, PEACTABICHHBIC B BUJIE TAOIHII, JHArpamMmm, rpaduKos;

—  umemdv npeocmagieHue O OUCKPEMHbIX U HEeNpepuleHbIX CAVYAUHBIX BEIUYUHAX U
pacnpeoeneHusix, 0 He3a8UCUMOCIU CLYYAUHBIX BEIUYUH,

—  uMembv npeoCmagieHue 0 MamemMamuyeckom ONCUOAHUU U OUCNEPCUL CILYYALIHbIX BETUYUH,

—  umemb npeocmasiienue O HOPMAILHOM PACNPeOeeHuu U NpuUMepax HOPMAibHO
PACHPeOeNeHHbIX CAVUAUHBIX 6ETUYUH,

—  NOHUMamMb Cymb 3AKOHA OOMLWUX UYucel U BblOOPOYHO20 Memooa U3MepeHUsl
8eposmHoCmell;

—  umemb npedcmasgierue 00 YCI08HOU 8ePOSIMHOCIIU U O NOTHOU BEPOSIMHOCU, NPUMEHSIMb
UX 8 peleHuu 3a0ay,

—  umMembv npedCmasieHue O BANCHLIX HACMHBIX 6UOAX PACHPEOeNeHUll U NPUMEHIMb UX 8
peweHuu 3a0a4,

—  uMemb npeocmagieHue 0 KOppeusiyuu CLyuaHbiX 6eIUYUH, O TUHEUHOU peepeccull;

—  BBIYUCTAMb ULU OYEHUBAMb BEPOSMHOCIU COOLIMULL 8 PEATbHOU HCUSHU,

—  8blOUpams nooOxXoosawue Memoovl NPeoCmasienusi U 00pabomKu OAHHbIX,

—  yMemb peuiamv HeCI0NHCHbLE 3a0a4l HA NPUMEHEHUE 3aKOHA OONbULUX YUCETL 8 COYUOTIO2UU,
cmpaxoeanuu, 30pagooxXpameHuu, obecneyeHuu 0e30NACHOCMU HACeNeHUsl 6 UYpe38blYaliHbIX
cumyayusix.

TekcToBbIE 321a4UH

—  pemaTh HECJIOXHbBIE TEKCTOBBIE 33/1a4H PA3HBIX THIIOB (8 MoM yucie 3a0aiu nO8blULeHHOU
mpyoHoCcmu);

—  aHATM3HWPOBATh YCJIOBHE 3a/layd, MPU HEOOXOAMMOCTH CTPOUTH IJS €€ peIICHUS
MaTeMaTHIECKYI0 MOJIETb;

— TIOHMMATh W HMCIIOJIB30BATh IS PEIICHUS 3a1adn WH(OPMAIIHIO, TIPEJICTABICHHYIO B BUJIC
TEKCTOBOM M CUMBOJIbHOM 3aIUCH, CXeM, TaOIUII, TharpaMM, rpaukoB, pUCYHKOB;

—  JIeliCTBOBATH MO AITOPUTMY, COJIEPKAIIIEMYCs B YCIIOBUH 3aJ1auu;

—  HCTOJb30BaTh JIOTUYECKUE PACCYKICHHS MPU PEUICHUH 3a/1a4H;

— pabotaTth C H30BITOYHBIMU YCIOBHSMH, BbIOMpas U3 Bceil uH(OpManuu, HTaHHEIE,
HEO0OXOUMBIE IS PEIICHUs 3a/1a4H;

—  OCYIIECTBISATH HECTIOKHBIN MepeOop BOZMOXKHBIX PEIIEHUH, BRIOMpAst U3 HUX ONTHMAILHOE
10 KpUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBHUH;



—  aHATM3HWPOBATh M HHTEPIPETUPOBATH MOIYUYCHHBIC PEIICHUS B KOHTEKCTE YCIOBUS 3a/1a4H,
BBEIOMpATH PEIICHMs], HE IPOTUBOPEYAINE KOHTEKCTY;

—  pemaTh 3a/1a4M Ha pacyeT CTOMMOCTHU MOKYIOK, YCIIyT, TO€3/I0K U T.IL.;

— pemaTh HECJIOXHBIE 3a7ayd, CBA3aHHBIC C JIOJEBBIM YYacTHEM BO BIAJCHUU (UPMOIA,
MpeaNpUsITHEM, HEABUKUMOCTBIO;

— pewaTh 3aJa4d Ha MPOCTbIE MPOLEHTHI (CUCTEMbI CKUJOK, KOMUCCHH) M Ha BBIUYHCICHHE
CJIOKHBIX MPOIICHTOB B Pa3IMYHBIX CXEMaX BKIIAJ0B, KPEAUTOB U UIOTEK;

— pemaTh MPaKTUYECKUE 3aqauu, TPEOYIOIIME WCIOJIb30BAHUS OTPHUIATEIBHBIX YHCET: Ha
olpeziefiecHUue TeMIepaTyphl, Ha ONpE/e/ICHNE MOJI0KEHUS Ha BPEMEHHOM OcH (10 Hallel 3pbl U
MOCIIe), Ha JIBFKEHUE JIEHEKHBIX CPEACTB (MPUXO0J1/pacxo), Ha OnpeaesieHue TTyOHHBI/BEICOTHI H
T.IL.;

—  HCHOJb30BaTh MOHATUE MACIITa0a JIJIsl HAXOXKACHUS PACCTOSHUM U JUIMH Ha KapTax, MilaHax
MECTHOCTH, TIJIaHAX IMOMENICHUH, BRIKPOHKaX, MPU padoTe Ha KOMITBIOTEPE U T.I1.

—  pemaTh HECJIOXHBIC MPAKTUUYECKUE 33Jaud, BOSHUKAIOIIUE B CHUTYaIMSIX OBCEIHEBHOM
KU3HU;

—  8blOUPaAMb ONMUMATLHBIL MEMOO peuleHUs 3a0ail, pacCMampusas pa3iuyHvle Memoobl,

—  CmMpoumv MoOenb peulenuss 3a0a4u, nPo8oOUMsb 0OKA3AMEIbHbLE PACCYHCOCHUSL,

—  pewamv 3a0auu, mpeodyiowue nepebopa apuarmos, HNpPOBEPKU YCI08Ul, 6blOopa
ONMUMANTBLHO20 pe3yibmama,

nepegooums npu peulenuy 3a0ayu UHGOPMayuro U3 0OHoU Gopmuvl 8 Opyeyio, UCNOAb3YS NpU
He0OX00UMOCmu cxembvl, mabauybsl, paghuxi, OUAcpammol,

—  pewams npaxmuyecKkue 3a0adu u 3a0ayu u3 opyux npeomemos.

I'eomerpus

—  omepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMU: TOYKA, MPSAMasi, INIOCKOCTh B IPOCTPAHCTBE,
MapajuieNbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U IIIOCKOCTEH;

—  pacrmo3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (MpU3Ma, MUpPaMUAA, MPSIMOYTOJbHBIH
napajuienenumnesn, Kyo);

— u300paxkarh u3ydaeMmMble (QUTYpbHl OT PYKH U C MPUMEHEHUEM MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB;

— 7enaTh (BBIHOCHBIE) IUIOCKME YEpTeX U W3 PUCYHKOB IPOCTHIX OOBEMHBIX (GUIYp: BHJ]
CBEpPXY, COOKY, CHU3Y, CIPOUmMbs ceyeHusi MHO202PaAHHUKOS;

— Wu3BNeKaTh  HMHQOpPMAIMIO O  MPOCTPAHCTBEHHBIX  TE€OMETPUYECKHX  (PUTypax,
MIPEJICTaBIICHHYIO Ha YepPTekKaxX U PUCYHKaX;

—  TpuUMEHATh Teopemy [Tuaropa nmpu BEIYUCICHUN JIEMEHTOB CTEPEOMETPHUSCKUX PUTYD;

—  pacno3HaBaTh OCHOBHBIE BU/IbI T€N BpalleHUs (KOHYC, HWIMHIP, chepa u map);

—  HaXOJWTh OOBEMBI W IUIOMIAJIM IOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAHHUKOB W TEI
BpatieHus (eeomempuyeckux mei) ¢ IpuMEHEHHEM HOPMYIT;

—  COOTHOCHUTH a0CTPaKTHBIC TEOMETPUUYECKUE MOHATHS U (PAKTHI ¢ peaTbHBIMU KU3HCHHBIMH
00BEKTAaMU U CUTYAIHSIMH;

—  HCTOJB30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYp MM peIIeHHS
TUTIOBBIX 3aJ1a4 MPAKTHYECKOTO COJAEPIKAHUS U 3a0ay u3 Opyeux obiacmei 3HAHulL,

—  COOTHOCHTH ITJIONIA! TIOBEPXHOCTEN TeIl OJMHAKOBOU (HOPMBI Pa3IMIHOTO pa3Mepa;

—  COOTHOCHTH OOBEMBI COCYIOB OIMHAKOBON (POPMBI pa3IMIHOTO pa3Mepa;

—  OIeHHMBATh (JOPMY MMPABHIFHOTO MHOTOTPAHHUKA TTOCIIE CITUIJIOB, CPE30B | T.11. (ONPEICTsITh
KOJIMYECTBO BEPIIHH, pedep U rpaHeil MoTyuYeHHBIX MHOTOTPAHHUKOB);

—  NpUMeHAMb Ol peuleHus 3a0ay ceomempuyecKkue Qaxmol, eciu YCl06Us NPUMEHEHUs.
3a0aHbl 8 A6HOU (hopme;

—  pewambs 3a0ayu HA HAXOHCOEHUE 2eOMEeMPUUECKUX eTUYUH NO 0OPA3YAM UTU ANCOPUMMAM,

—  u3sneKamv, UHMePNpemuposams U nNpeobpazoeviéams UHOOPMAYUO O 2e0MempUIecKux
@ucypax, npedcmasieHHyI0 Ha YEPMeNCax,



—  NpuMeHAmb 2eomempuieckue hpakmul 0a peueHus 3a0ay, 8 MoM Yucie npeononazarouux
HeCKONIbKO Uld208 peuleHus;

—  ONUCLIBAMb B3AUMHOE PACNONIO0NCEHUE NPAMBIX U NIOCKOCMEl 8 NPOCMPAHCEE;

—  opmynuposams ceolicmea u NPUHaKu guayp;

—  00Ka3bl8amb 2e0MempuyecKue YmeepiHCoeHus,;

—  grademv CMAHOAPMHOU Kidccuguxayuel NpOCMPAHCMBEHHbIX ueyp (nupamuos,
npuzmbvl, napaieienuneodvl),

—  BbIYUCTAMb PACCMOAHUS U Y2/Ibl 8 NPOCIPAHCMEe,

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

—  omepupoBaTh Ha 0A30BOM YPOBHE MOHITHEM JCKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE;

—  HaXOJWUTb KOOPJIMHATHI BEPIIUH KyOa U MPSAMOYTOJILHOTO Napaslieenuiea;

—  onepuposamv NOHAMUAMU OEKAPMOBbl KOOPOUHAMbBI 8 NPOCMPAHCIEe, 8EeKMOp, MOOYIb
8eKMOpA, PABEHCMBO BEKMOPO8, KOOPOUHAMbI 6eKMOPA, V20l MeHCOY 8eKMOPAMU, CKANAPHOE
npouszgeedeHue 8eKmopos, KoJIuHeapHble 6eKMopbl,

—  HaxoOumv paccmosuue medxHcoy O08YMs MOUKAMU, CYMMY B6eKMOpPO8 U NpouzseoeHue
8EKMOPA HA YUCTIO, Y20 MeNHCOY 8eKMOPAMU, CKATAPHOE NPOU3sedeHue, packiaobleams GeKmop no
08YM HEKOJIUHEAPHBIM 8eKMOPAM,

— 3a0a8ambv NJIOCKOCMb YPAGHEHUEM 8 0eKAPMOBOL cucmeme KoOpOuHam,

—  pewams npocmetiuiue 3a0a4u 68e0eHUeM 6eKMOpHO20 basuca.

HcTopusi MaTeMaTHKHU

—  OINHKCHIBaTh OTJICJBHBIC BBIJAIONIUECS PE3YyJIbTaThl, IOJYYECHHBIC B XOJE pa3BUTHA
MaTEeMaTHKHU KaK HAyKu;

—  3HATh MPUMEPHl MATEMATUYECKUX OTKPBHITUH M UX aBTOPOB B CBSI3U C OTEYCCTBEHHOU H
BCEMHUPHOU UCTOPUEH;

— TIOHMMAaTh POJIb MaTeMaTHKHU B pa3BuTHH Poccuu;

—  npeocmasnams 6K1A0 BbIOAIOWUXCA MAMEMAMUKO8 8 pazeumue MamemMamurxy U UHbIX
HAay4HblX oO1acmel.

Metoabl MAaTEMATHKH

—  TPUMEHATH U3BECTHBIE METO/IbI MPU PEUICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4;

— 3aMeyaTb M XapaKTepHu30BaTh MAaTeMaTUYECKHE 3aKOHOMEPHOCTH B OKpY’Karoliei
JIEHCTBUTEIIFHOCTH,

— TPHUBOJUTH TPHUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B TIPUPOJIE, B TOM UHCIIEC
XapaKTePU3YIONINX KPaCOTy W COBEPIICHCTBO OKPYXKAIOIIETO MHUPA M MPOU3BEACHHUA NCKYCCTRA;

—  UCNOb308amMb OCHOBHbIE Menmoobl 00KA3aMenbCmed, Npo8ooUnb 00KA3AMENbCMmeo U
8bINOIHAMb ONPOBEPIHCEHUE;

—  npumeHambv npocmeuuiue NPOSPAMMHbIE CPEeOCmed U INeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemyl NPU peteHuy Mamemamuideckux 3a0au.

Conep:xanue yueOHoro npeamera «MaremMaTuka

Auiredpa ¥ HaYaIa MATEMATHYECKOI0 AHAJIN3a
10 xknace

HelicrBuTeabHble 4Hciaa. llensle u  panuoHanbHble 4Yucia. JIEHCTBUTENBHBIE YHCIIA.
beckoneuno yObIBaroias reoMeTpuueckas nporpeccus. ApupMeTHUYEeCKHl KOpeHb HaTypalbHON
creneHd. CreneHb € pallMOHAIBHBIM U JIEHCTBUTENBHBIM NT0Ka3aTeneM. Pemenue 3aaau.

Crenennas ¢ynkuus. CrenenHas ¢yHkius, e€ coiicTBa M rpaduk. BzanmHo oOpaTHbie
¢byHkuuu. PaBHOCWIBHBIE ypaBHEHHsST UM HepaBeHCTBA. VIppaluoHaibHBIE YypaBHEHUS.
HppanmonaibHble HEPAaBEHCTBA.

IMokazarenbHas pynkuus. [lokasarensbHas ¢pyHkuus, e€ cBoiicta u rpaduk. [lokazarenbHbie
ypaBHeHus. [lokasaTenbHble HepaBeHCTBA. CUCTEMBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.



Jlorapumuueckas ¢yukuusa. Jlorapudmel. CpoiictBa mnorapudmoB. JlecaTuuHbie U
HaTypainbHble Jorapudmel.  Jlorapupmuueckas  ¢yHkuusa, e€ cBoiicTBa U TpaduK.
Jlorapudmuueckue ypaBHeHus. Jlorapudmuyeckre HepaBeHCTBA.

Tpuronomerpuyeckue ¢opmyiasl. Paguannas mepa yria. [IoBopoT TOYKM BOKpYr Hauana
koopauHat. OmnpeneseHne CHHyca, KOCMHYCa M TaHTE€HCa YIVIa. 3HAKH CHHYCa, KOCHHYCa U
TAHI'€HCA. 3aBUCUMOCTb MEXJy CHHYCOM, KOCMHYCOM W TaHI€HCOM OJHOIO M TOrO K€ YyIJIa.
Tpuronomerprnueckue Ttoxnectsa. CuHyc, KOCUHYC W TaHI€HC yIioB « U —a. DopMyibl
cioxeHus. CHHyC, KOCUHYC U TaHI'€HC ABOWHOTrO yria. CHHYC, KOCUHYC M TaHT€HC [10JIOBUHHOTO
yraa. @opmyiisl npuBefeHus. CyMMa U pa3HOCTb CHHYCOB. CyMMa U pa3HOCTb KOCHHYCOB.

TpuroHomerpuueckue ypaBHeHHsl. YpaBHEHUE COSX =a. YpaBHEHHUE SiNX =a. YpaBHEHHE
tgx=a. Pemenue TpUrOHOMETPUYECKUX ypaBHEHUH. IIpumepsl pemeHus NPOCTEHIINX

TPUT'OHOMETPHUYCCKUX HEPABCHCTB.
HTrorosoe IMMOBTOPECHHEC.

AJiredpa ¥ HaYaJIa MATEMATHYECKOT0 aHAJIN3a
11 kaace

Tpuronomerpunueckne ¢Qynkuuu. OOMacTh oOmpeneineHuss U MHOXKECTBO 3HAYCHHIA
TpUroHOMeTprIecknx (yHKIMH. YETHOCTh, HEUETHOCTD, NMEPHOANIHOCTh TPUTOHOMETPHUICCKHIX
¢bynkiuit. CBoiicTBa pyHkmu Y = C0S X u e€ rpaduk. CoiicTBa GyHKIUU Y =SINX U e€ rpaduxk.

CaoiictBa QyHkIMH Y = tgx u e€ rpaduk. OOpaTHble TPUTOHOMETPUUECKHUE QPYHKLIUU.

IlpousBonHas u eé reomerpuueckuii cmbicia. IlpousBoanas. [IpomsBogHas cTeneHHOMN
¢bynkuuu. [IpaBuna nuddepenuupoBanus. [Ipon3BoaHbIE HEKOTOPBIX AJIEMEHTAPHBIX (YHKIWH.
['eomeTpuyeckuii CMbICI MPOU3BOIHOM.

IIpuMeHeHne Npon3BOIHOM K Hccaen0BaHMI0 pyHKIUIE. Bo3pacTanue n yOpiBaHue QyHKIHH.
Okctpemymbl  GyHKIUU. [IpuMeHeHHE NPOM3BOAHON K TMOCTPOCHUIO TpaPuKOB GYHKIHUI.
Haubonpiiee u HauMeHblnee 3HaYeHHS (QYHKIWMU. BpimykimocTs rpaduka (QyHKIUH, TOYKH
neperuoa.

Hurerpana. IlepBooOpasnas. IlpaBuima  HaxoxaeHus  mnepBooOpasHbix.  [lmomans
KPUBOJMHEWHON Tpaneyuy U UHTerpal. Berurcienue unrerpanon. Beranciaenue miomaneit puryp
C MOMOIIBI0 UHTErpasioB. [IpuMeHeHre NpOu3BOAHOW M HMHTErpaja K PelIeHUI0 MPaKTHYECKUX
3a1ad.

KomoOunaropuka. Ilpasuino npoussenenus. [lepecranoBku. Pasmemenus. CouetaHuss U ux
ceorictBa. bunom HeroTona.

DuieMeHTHI Teopuu BeposiTHocTeld. CoObiTusa. KomOunamuu coosituit. [IpoTHBOMONOXKHBIE
coObITHs. BeposTHOCT coObITHA. CoxkeHue BeposaTHocTel. HezaBucumbie coObITHSA. Y MHOXKEHHE
BeposaTHOCTeN. CTaTucTudeckasi BEpOSITHOCTb.

Crarucruka. Cinyvaiinele BennuuHbl. LleHTpanbHble TeHaAeHIMUA. Mepbl pazdpoca.

3ak/09uTeIbHOE IOBTOPEHHE Kypca ajaredpbl 1 HA4aJl MAaTEeMaTHYeCKOr0 aHAJIM3a NMpPH
NMOAT0TOBKE K MTOrOBOM aTTeCTAllMM 10 MaTeMaTHKE.

I'eomerpus
10 xiaacc

Beenenne B mnpeamer. Ilpenmer crepeomerpun. Akcuomsl crepeoMeTpun. Hekoropseie
CIIEICTBUS U3 aKCHOM.

ITapajutelbHOCTL MPSIMBIX U IUIOCKOCTe. [lapannenbHOCTh NPSIMBIX, IPSIMON U IUNIOCKOCTH
(mapansenbHbIe MpsIMbIe B MPOCTPAHCTBE, MPU3HAK MAPAUICIBHOCTH MPSIMBIX B MPOCTPAHCTBE).
[TapayienbHOCTh NMPSMOM M IUIOCKOCTU. B3aMMHOE pacrosioKeHue IpsSIMBIX B IIPOCTPAHCTBE.
CkpemmBaromuecss npsiMple. YTIIBI C COHAIIPaBJIECHHBIMU CTOPOHAMH. B3anMHOE pacmnosoxkeHue
IPSIMBIX B IIPOCTPAHCTBE. YTOJI MEKIY NpAMbIMU. [lapaienpHble IUIOCKOCTH.
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CgoiicTBa mapaienbHbIX IIockoctel. Terpasnp. Ilapamnmenenunen. [loctpoeHue ceueHuit
TETpaspa U Napaieienunea.

IlepneHaMKY/IAPHOCTL MNPAMBIX M IUIOCKOcTel. lleprneHnukynspHele IHpsiMbIE B
npocrpancTee. llapaiiensHble  npsiMble, NEPHEHAMKYJSIPHbIE K  INIOCKOCTH. IIpum3nak
HEPIECHIUKYISIPHOCTH NIPSIMON U IJIOCKOCTU. Teopema o npsiMoi, NEPIEeHANKYIIPHON MIJIOCKOCTH.
PaccrosiHue o1 TOUKM 10 IIOCKOCTU. Teopema 0 TpEX MEPIEHIUKYJIIApax. YTOI MEXAY NPAIMOUA U
IUIOCKOCTBIO.  JIByrpanuslii  yron. lIpu3Hak NEpHeHAMKYISPHOCTH JABYX  IIOCKOCTEH.
[IpssMoyronsHeIi mapauienenumel. TpéxrpaHHbli yrosi. MHOrorpaHHslii yroJ.

Mmuororpanaukn. [lonstue MHororpannuka. I'eomerpuueckoe Tteno. Ilpusma. Ilupamuna.
[IpaBwibHag nupamuga. YceuéHHas nupamuza. I[locrpoenne ceuenuit nupamua. CuMMerpus B
npocrpaHcTse. [loHsATHE NpPaBUIBHOIO MHOTOTPaHHHMKA. JJIEMEHTbl CHUMMETPUM IIPAaBHIIBHBIX
MHOT'OTPaHHHUKOB.

IToBTOpEHUE.

I'eomerpus
11 xknace

Huannap, konye u map. [lonstue uununapa. [Tnomane noBepxHoctu nunuuapa. [loHstue
KoHyca. Ilmomanps mnoBepxHOCTH KOHyca. Yceu€HHbI KoHyc. Cdepa u map. Bsammnuoe
pacnosnoxenue cdepsl u IUockocTH. KacatenbHas miockocth K cdepe. [lmomans cdepsl.
Bsanmuoe pacnonoxenune chepsl u npsimoit. Cdepa, BIUCaHHAS B IHITUHAPHYECKYIO TTOBEPXHOCTb.
Cdepa, BmucaHHas B KOHHUYECKYIO MOBEPXHOCTh. CeueHHS UWIMHIPHUYECKONH IMOBEPXHOCTH.
CeueHust KOHUYECKOM MOBEPXHOCTH.

O0bém Tes. Ilonstue o6véMma. OOBEM mpsMoOyronpHOro mapamienenumneaa. O0bEM mpsaMoit
npu3Mbl. O6bEM LunuHApa. Berurcinenne 00bEMOB Te ¢ oMok HHTErpana. O0bEM HaKJIOHHON
npu3Mbl. O0BEM HakIOHHOHN Mpu3Mbl. O0BEM nupamuabl. O6bEM Konyca. O0béM mapa. OOBEMBI
LIapOBOT'0 CErMEHTA, IIIApOBOTO CJI0s U IIapoBoro cekropa. [lnomane chepsl.

BekTopsbl B npoctpancTBe. [lonarue Bekropa. PaBencTBo BekTopoB. CliojkeHHE U BEIYUTAHHE
BeKTOpoB. CymMMa HECKOJIbKMX BEKTOPOB. YMHOXKEHHE BeKTOpa Ha uucio. KommianapHbie
BekTOpbl. [IpaBuiio napamienenunena. Pazinoxenune BekTopa o TpeM HEKOMIUTAHAPHBIM BEKTOPaM.

Metoa koopauHaTt B mpocrpaHctBe. JIBmikenus. [IpsMoyronpHas cucrema KOOpJIMHAT B
npocrpancTee. KoopanHaTtel BekTopa. CBs3b MEXIY KOOpAMHATAMU BEKTOPOB U KOOPAMHATaMH
touek. [Ipocreiimme 3amaun B KOOpAMHATax. YpaBHEHUE cdepbl. YTod MEXIy BEKTOpaMHu.
CkasisipHOE NPOM3BEACHUE BEKTOPOB. BbIUMCIEHHE YIVIOB MEXAY MNPSAMBIMA M IUIOCKOCTSIMH.
VYpaBaenue miockoctu. LlenTpansHas cummerpus. OceBasi cCUMMETpHs. 3epKaibHasi CUMMETPHSI.
[Tapannensuerit nepenoc. [IpeoOpazoBanue mogoowus.

3ak/09uTeIbHOE NOBTOPEHHE KYyPCa reOMeTPHH NPH MOAT0TOBKE K HTOT0OBOM aTTeCTalluu

mo MaTeMaTHuKe.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPEAMETA «MATEMATHUKA»

I'naBa/ Conep:xaHue MaTepHuaja

KoJs-Bo
4acoB

Hean o0yuyenus

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 10 kaacc

ITIOBTOPEHHME.

8

Anrebpanueckue BelpaxeHus. JInHeHble ypaBHEHHS U
CUCTEMBI ypaBHEHUH. UKCI0BbIE HEPABEHCTBA U
HEPABEHCTBA [IEPBON CTENIEHU C OJIHUM HEU3BECTHBIM.
Jluneitnas pynkuus. KBanparusie kopuu. KBagparHeie
ypaBHeHus. KBagpatuunas QpyHKius, e€ CBOHCTBA.

KBanparusie HepaBeHcTBa. CBOICTBa U rpaduKu PYHKITHIA.

IIporpeccum.

IIpexmeTHbIe HeEaH:

— CcHCTEeMaTHu3allvs 3HAaHWH Ha OCHOBE 00O0OIIAIOIIEr0 MOBTOPEHUS
Kypca anredpbl OCHOBHOMW IIKOJIBI,

— IIOBTOPEHHE npaBwil u  GopMysl i [peoOpa3oBaHU
anredpanvdeckux BhIPaKEHUM;

— YCTaHOBIIEHHE CBsI3ed MEXIy KOJMYECTBOM PEIICHUN CHUCTEMBbI
NIBYX JIMHEHHBIX YpPaBHEHHMH W TOYEK IEPECEUYCHUs MPSIMBIX,
3QIAI0NIMXCST  YpPaBHEHUSAMH  CHUCTeMbl  (TeoMeTpuYecKas
UHTEpIIpEeTalns);

— TOBTOpPEHHE CBOMCTB YHCIOBBIX HEPABEHCTB U CIIOCOOOB pelIeHU
HEPABEHCTB C OJIHOM MEPEMEHHOM;

— 0000mieHne CBOWCTB (PYHKIIMH y=kx+b B 3aBucumoctu or

3Ha4YeHUH mapameTpoB K u b, moctpoeHne rpagukos;
. 2
— 060011eHne CBOUCTB QyHKIMH Y =aX” +bX +C B 3aBHCHMOCTH OT

3HaYeHU# mapameTpoB a,b, C u 3Haka D=b2—4aC,HOCTp06HI/Ie
rpadukos;

— TIOBTOPEHHME METOJIOB pEIUICHUs KBAJpPaTHBIX YpaBHEHUU U
HEPaBEHCTB;

— aKTyalnu3anuss 3HaHMH o 1porpeccusix (apudmernyeckas,
reoMeTpHUUecKas).

MeTanpeamMeTHble HeaH:

— YCBOEHHE YHHUBEPCATbHBIX METOJIOB 00001IeHMS u
CHCTEMAaTH3allM1 3HAHHH;

— OBJIAJICHHE YCTHBIM W THCbMEHHBIM MAaTEMAaTHYECKUM SI3BIKOM,
NMPUMEHUMBIM ~ TIPH  HU3YYCHHH TIPEAMETOB  €CTECTBEHHO-
MaTeMaTUYECKOTO IIMKJIA, Pa3BUTUE UCCIIEI0BATENbCKUX YMEHUN;

— pa3BUTHE yMEHHH OOOCHOBBIBATH CBOM BBHIBOJBI W TPOBOJUTH
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JIOKa3aTelIbHbIE PACCYKICHUSI.
JINYHOCTHBIE LeJIn:

pa3BUTHE TBOPUYECKHX CIHOCOOHOCTEH, WHTYUIMH, HABBIKOB
CaMOCTOSITEILHON €SI TENBLHOCTH,

yMeHHE OOBEKTHBHO OIICHMBATh YPOBEHb CBOMX 3HAHUH 10
IIPEAMETY 1 BBICTPAMBATh IUIAHBI 110 UX KOPPESKTHPOBKH.

JTEMCTBUTEJBHBIE UNCJIA

13

Llenble 1 panuoHanbHble 4ncia. J(eMCTBUTENbHBIE YHUCIA.
beckoHeuno yObIBaromass TreoMeTpUUYecKas IPOTrPecCHs.
ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. CTeneHb
C pallMOHAJIbHBIM U JICCTBUTEIILHBIM MTOKA3aTEIEM.

IlIpeomemmnoie yenu:

pa3BUTHE IIOHATHSA JACUCTBUTEIBHOIO YHCIA KAaK pe3yJbTara
BBICTPAMBAHUS HAy4YHOM TEOPUM JECHCTBUTEIBHBIX YHCEN Ha
OCHOBAaHMUU MOHSATHS IpeJiea YUCI0BOM MOCIeA0BaTEIbHOCTH;
¢bopMupoBaHHE  TOHSATHS  CTENEHU C  JICWCTBUTEIHHBIM
IIOKa3aTeJIeM KAk  OCHOBbI  JUIsl  HM3Yy4YEHHs  CTEIIEHHOM,
MOKa3aTeIbHOM, IoTapupMUIecKon HyHKIUH;

pa3BUTHE  yMEHUM  MNPUMEHITh  CBOWCTBA  CTENEHU  C
JICHCTBUTEIIBHBIM I10KA3aTeNIeM IIPH MOJEIUPOBAHUYU U U3yYEHUHN
MaTEeMaTUYECKUX MOJIEJIEH, OMUCHIBAIOIIMX ITPOLIECCHI C TOMOILBIO
CTEIIEHU C ACUCTBUTEIBHBIM I10KA3aTEIIEM;

(¢hopMUpOBaHHE YMEHMH NPHUMEHSTb METOJIbl JOKa3aTeNbCTB U
QITOPUTMBl PEUIEHUNM MPAKTHYECKUX 3a7ay, OIHpasCh Ha
W3y4YEHHBIE TEOPEMBI U CIICJCTBHUS.

Memanpeomemnbwle yenu:

pa3BUTHE YMEHUU CaMOCTOSITEIILHO OCYIIECTBIIATH,
KOHTPOJIMPOBaTh M KOPPEKTUPOBATH IESATENLHOCTh B IPOILECCE
0o000mieHus;, cucTeMaTH3allid W pacUIMpeHHus  3HaHUH,
MIOJIYYEHHBIX B OCHOBHOM LIKOJIE;

pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSITEIbBHOMY IOMCKY METOOB
pelIeHns MPaKTUYECKUX M NPUKJIATHBIX 337ad, ¢ IMPUMEHEHUEM
W3Y4YEHHBIX METO/IOB;

(¢hopMUpOBaHME YMEHUU SICHO M TOYHO H3Jaratb CBOIO TOYKY
3peHus KaK YCTHO, TaK M IUCbMEHHO, IPAMOTHO I0JIb3YACh SI3bIKOM
MaTeMaTHKH.

Jluunocmmuote ueau.
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(dhopMupoBanue MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO HAyKU;

(bopMHUpOBaHNE OCHOB CAMOBOCHHUTAHUS B IPOIIECCE BHIMOIHEHUS
paboT pa3HOTro ypOBHS CIOKHOCTH, TPEOYIOIIMX OTBETCTBEHHOTO
Y TBOPYECKOTO OTHOUICHUS;

pa3BUTHE CIOCOOHOCTH U TOTOBHOCTH BECTH AUAJIOT C JPYTUMHU
JIOJbMH B IPOLIECCE COBMECTHOM JI€ATEIbHOCTH.

CTEIIEHHAS ®YHKIUA

12

Crenennas QyHkius, e€ cpoiicTBa M Tpaduk. BzaumnO

oOparabple  (QyHKIUU. PaBHOCHIIBHBIC
HepaBeHCTBA. MppaluroHalbHbIE YpaBHEHUS.

ypaBHEHU U

Ilpeomemnoie yenu:

BBEJICHUE MOHATHUS CTENEHHOW (DyHKIMM; U3ydeHUEe e CBOMCTB
AHATTUTHYECKUMH U TPapUUECKUMH METOIAMU;

U3ydeHHe MOHATUS OOpaTHOH (QYHKUIMHU; OOOOIICHHE MOHATHUS
oOpaTHOW (YHKIMM C MCIIOJIB30BAaHHMEM paHEe H3YUYEHHBIX 3a-
BUCUMOCTEN; (opMHpOBaHHE YMEHUS aAHAJIUTUYECKOM 3amucu
¢GbyHKuMH, OOpaTHOW IaHHOM, a TakXe YMEHMs IOCTPOEHUS
rpaduka oOpaTHOH (YHKINH;

BBEJICHUE OIPE/IEICHUI paBHOCWIBHBIX YPaBHEHUN (HEPABEHCTB,
CHCTEM) U YpaBHEHUH (HEpPaBEHCTB, CUCTEM) — CJIEJICTBHIA;
BBEJCHHWE  TOHATHS  00JacTW  OMNpeNeNIeHUs  YpaBHEHUS
(HEepaBeHCTBA, CHCTEMBI);

NpUMEHEHHE TpU PEHIeHUH YPaBHEHUH (HEpaBEHCTB, CHCTEM)
CBOMCTB paBHOCHJIbHBIX TPE0Opa30BaHUI;

oOydeHne MEeToJ]aM pelIeHNs] UppallMOHAIbHBIX YPaBHEHUH.

Memanpeomemnbwle yenu:

06yquI/Ie npueMaM HHTEpIpCTaAllun SIBIICHUI IMponeccos,
MMPOTCKAOIIUX 10 CTCIICHHOM 3aBUCUMOCTH,

PasBUTHUC YMGHI/Iﬁ CaMOCTOSATCIIbHO OIPCACIIATh e
ACATCIIBHOCTHU 110 H3YUCHUIO JJICMCHTAPHBIX (I)YHKI_II/II‘/JI n HuX
OPUMCHCHUIO, HWCIIOJIB30BaTb BCC BO3MOXHBIC pPECYPChI IJId
JOCTHIXXCHHA ITOCTABJICHHBIX Heﬂeﬁ;

(I)OpMPIpOBaHI/Ie CIIOCOOHOCTHU ¥ TOTOBHOCTH K CaMOCTOATCIIbHOMY
ITOMCKY MCTOJIOB PCHICHU A IMMPAKTUUCCKHUX 3a1a4;
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—  Pa3BUTHE KPUTUYHOCTH MBILIJIECHHUS B IIPOLIECCE OLEHKU U UH-
TeprupeTanuy  WHPOpPMAIMK, [OIy4aeMOH U3  Pa3IUYHBIX

VICTOYHUKOB;

—  pa3BUTHE YMCHUI B3aUMOJICHCTBHS B IPOLECCE MOUCKA PELICHHS
npobem.

Jluunocmuuie yenu:

— ¢QopmupoBanue MHPOBO33PCHHUS, COOTBETCTBYIOLIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
— pa3BUTHE CTPEMJICHHI K CaMOCTOSITENIbHOM TBOPYECKOM U OT-
BETCTBCHHOU JACATCIIbHOCTH,
— pa3BUTHE CTPEMJICHHH K caMOOOpa30BaHHUIO, CO3HATEIHHOMY OT-
HOILIEHUIO K HENPEphIBHOMY O0Opa30BaHUIO KaK yCIOBHIO
YCIEITHOW MPO(ECCHOHATHHON M OOIIECTBEHHOM e TCIILHOCTH.

ITOKA3ATEJIbHAA ®YHKIUA

10

[TokazarenbHast ¢yHKIus, €€ CcBOWCTBA U  Tpaduk.
IToka3zarensHble ypaBHeHUs. [loka3zareibHble HEpAaBEHCTBA.

CucTeMBbl IToKa3aTeJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

Ilpeomemnmnuie yenu:

— BBEJCHME NOHSTUS IOKA3aTEIbHON (QYHKIIMN; U3y4YE€HUE CBOWCTB U
HOCTpOEHHE TpaduKa MOKa3aTeIbHOW (QYHKINHU;

— oOydeHHe peIIeHUI0 II0Ka3aTelbHbIX YpPAaBHEHMH (HEpaBEHCTB,
CUCTEM) aHAIUTUYECKUMU U IpaQUUeCKUMH CIIOCOOaMH.

Memanpeomemnboie yenu:

— MOJEJIMPOBAHME SIBICHUA M IPOLECCOB, MPOTEKAIOMIMX I10 JKC-
MMOHEHIIMAJILHON 3aBUCUMOCTH, C MOMOUIbI0 (OpMYI U TpadUKOB
HoKa3aTeabHON QyHKINH;

— HCCIEN0BaHUE PEANIBHBIX MPOLIECCOB U SIBJICHUM, IPOTEKAIOIINX 110
3aKOHAM I10Ka3aTeIbHONW 3aBHCHUMOCTH, C IIOMOIIbIO CBOWCTB
HoKa3aTeabHON QyHKIUH.

JIuunocmmuwie yenu:

— pa3BUTHE AaHAIUTUYECKUX CIOCOOHOCTEH WM MHTyHMIMHU (B XOne
Ha0JII0/IeHNs 32 TOBEIEHUEM HKCIIOHEHIINAIbHBIX 3aBUCUMOCTEN);

— Ppa3BUTHE UCCIIEJOBATEIBCKUX YMEHHM, HEOOXOAMMBIX B OCBOEHUU
OyAyIIMX TBOpUYECKHX Mpodeccuii;

— COBEpIICHCTBOBAHUE KYJIbTYPhI BBIYMCIUTEIbHBIX U TpapUUecKux
JNIEUCTBUIL.

15




JIOTAPUOMHUYECKASA ®YHKIIUA

14

Jlorapudwmer. CpoiictBa norapudmoB. J[lecsaTudable
HaTypasbHble Jorapudmel. Jlorapudmudeckas GyHKIms, e€
cBoiictBa u rpaduk. Jlorapupmuueckue ypaBHEHHS.
Jlorapugmuueckre HepaBeHCTBA.

Ilpeomemnvie uenu:

BBEJICHUE MOHATHS JIOTaprQma Jrcia;

U3y4YeHHE CBOMCTB JIOTapu(PMOB;

IpUMEHECHUE CBOWCTB JorapupmMoB "
norapupMuIecKoro TOXJIECTBA TUTSE
JOTapuU(PMHUUECKUX BHIPAKECHUI BHIYHUCIICHUSX;
BBEJICHUE TMOHATHI JCCATUYHOTO U HATYPAIBHOTO JIorapudma,
npuMeHeHne (GopMyJabl  Tepexoaa Jorapupma K - JApyromy
OCHOBAHHIO Il BBIYUCICHHS JIOTapu(MOB HYHCEN C JIHOOBIMH
OCHOBAHHUSIMHU (TIPH UCTIOIH30BAHUHU BBIYHCIUTEIBHON TEXHUKH);
BBCJICHUEC TMOHATUS JiIorapu(MUYECKoil (YHKIMH, H3YYCHUE
CBOWCTB JIorapu(MU4eCcKOi PyHKIIUU U IOCTpOCHHE e€ rpaduKa;
00y4YeHHE PEIICHUIO JIOTapU(PMHUUECKUX YPABHCHUH, HEPABEHCTB U
UX CHCTEM aHAJIUTUYCCKUMH M TpapHUUeCKUMH METOaMH,
HAXOXKJCHUIO TOYHBIX M TNPHOMIKEHHBIX 3HAYCHUHW KOpPHEH
YPaBHEHUM.

OCHOBHOT'O
YIPOIIECHUS

Memanpeomemnuvie yenu.

pacIIMpeHNEe BBIYMCIMTENIBHOIO ammapaTra 3a CU€T NPUMEHEHUs
CBOMCTB JorapudMoB (3aMe€Ha BBIYUCICHUN TPOU3BEACHUS U
YaCTHOTO CTENEHEW Ha BBIUUCICHHMS CYMM H  pa3HOCTEH
ToKasaresel creneHei);

o0y4eHne MOJIEIMPOBAHUIO PEANIbHBIX MPOLECCOB, MPOTEKAIOLINX
110 3aKOHaM JKCIIOHEHIMAJIBHON 3aBUCUMOCTH, U HUCCIIETOBAHUIO
CO3/IaHHBIX MOJIEJIEH ¢ MOMOIIBIO anmnapara JIorapuMUpPOBaHHUS;
OCO3HAaHHE B3aWMOCBSI3M MaTEMaTHKH CO BCEMH IpeAMETaMu
€CTECTBEHHOI'O ¥ TYMaHUTAPHOT'O LIUKJIOB.

Jluunocmmuoie ueiu.

COBEPLIECHCTBOBAHHUE BBIYMCIUTEIBHON KYJIBTYPBI;

paciMpeHue CpeiCcTB U METOJIOB MPeoO0pa30oBaHU CUMBOJIBLHOTO
SI3bIKA;

pacHIMpeHne MPeICTaBICHUN 0 B3aMMHO OOPATHBIX JIEHCTBHSIX.

VI.

TPUT'OHOMETPUYECKHUE ®OPMYJIbI

19
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Pangnannas mepa yrna. IIoBOopoT TOYKM BOKpyr Hawana
koopauHar. OmnpeneseHue cHHyca, KOCHMHYCa M TaHIEHCa
yriaa. 3HaKd CUHYCa, KOCHMHYCa M TaHI€HCa. 3aBHCHUMOCTb
MEXJly CHHYCOM, KOCUHYCOM U TAHT€HCOM OZHOIO U TOTO XK€
yraa. Tpuronomerpuueckue Toxzaecrsa. CUHYC, KOCUHYC U
TaHreHc yrioB o U —«. Dopmynsl cinoxenusa. Cunyc,
KOCUHYC W TaHIeHC ABOHMHOro yria. CuHyc, KOCHHYC U
TaHI'€HC NIO0JIOBUHHOTO yria. @opmyiiel npusBeaeHus. Cymma
Y pa3HOCTh CUHYCOB. CyMMa U pa3HOCTb KOCHHYCOB.

Ilpeomemnvie uyenu:

— pa3BUTHE NPEACTABICHHN O MaTeMaTUKE KAaK YacTh MHUPOBOM
KyJbTYpPbl, O CIIOCO0aX ONMUCAaHUS Ha MAaTEMAaTHYECKOM S3bIKE, B
YaCTHOCTM B TEPMUHAX TPUTOHOMETPHUH, SBICHUN PpPEAIBHOIO
MUpa;

— (¢opmupoBaHUEe NPEICTABICHUNA O MOHATHSIX TPUTOHOMETPHUH Kak
MaTEMaTUYECKUX MOJIEISAX, O3BOJISIOIIMUX OIUCHIBATh IIPOLIECCHI,
n3ydaemble PU3UKOM, IKOHOMUKOHN U JPYTUMH HayKaMu;

— JaJbHEHIIee pa3BUTHE IOHATHS JEHUCTBUTEIBHOIO 4YHCIA II0-
CPEICTBOM IPEICTaBICHUS B TPUTOHOMETpUYECKOU hopme;

— (¢opmupoBaHHe YMEHUN OIpEAesATh M HUCCIEN0BaThb CBONCTBA
CHHyCa, KOCHUHYyCa, TaHI€HCA, KOTAaHICHCA JEUCTBUTEIBHOIO
YHUCla, UCHOJIb3Ysl OJHO3HAYHOE COOTBETCTBHE MEXKIY TOYKaAMHU
YHUCJIOBOW MPSIMOM ¥ TOUYKAMM OKPYKHOCTH;

— o0yyeHue NPUMEHEHUIO TPUTOHOMETPUUECKUX TOXKIECTB MpHU
BBIYMCIICHUSIX, peoOpa3oBaHUAX TPUTOHOMETPUYECKUX
BBIDAKCHHUM, PpEIIEHUH IPOCTEHIIMX  TPUTOHOMETPUYECKUX
YPaBHEHUH, C UCIIOJIb30BAaHUEM JOKA3ATEIbHBIX PACCYKICHUM.

Memanpeomemnuvie uenu:.

— Ppa3BUTHE  yMEHUH  CAMOCTOSTEIBHO  ONpPEAENATh  LEIU
JNEATEIbHOCTH [0  YCBOGHUIO W INPUMEHEHUIO  3HAaHUU
TPUTOHOMETPUM KaK MAaTE€MaTHYeCKOW MOJEIH  PeallbHOU

JIEHCTBUTEILHOCTH;

— (dopmupoBanue HAaBBIKOB y4eOHO-HCCIIeI0BATEIbCKOM
JIeSITEJIbHOCTH, TOTOBHOCTH K TIOMCKY PEIICHUS MPAKTUYSCKUX
3a/1a4;

— paSBI/ITI/IC YMeHI/IfI OpHeHTHpOBaTI)CH B pa3J'II/I‘-IHI)IX NCTOYHHUKaAX
uH(bOpMaIHH, KPUTUYCCKH OIIEHUBATh MOJIYYCHHY IO

nH(pOpMaIINIO, TPUMEHSTH €€ B CBOEH JESATENIbHOCTH.
JIuunocmnuuie yenu:

— ¢opmupoBanue MHUPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY VPOBHIO Da3BHTHS HAyKH U OOIIECTBEHHOMN
MPAKTHUKU;
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— pa3BUTHE TOTOBHOCTH YYAIIHXCSl K CAMOCTOSATEIBHON TBOPYECKOM
NeSTeNIbHOCTH,

— (QopMupoBaHHE HABBIKOB COTPYJHUYECTBA B IMpoIecce YUeOHOH,
y4eOHO-HUCCIIEI0BATEIIbCKO, 00IIECTBEHHOM ICATEIILHOCTH.

VII.

TPUT'OHOMETPUYECKHUE YPABHEHUA

14

VpaBHeHHe COSX=a. YpaBHeHue SINX=a. YpaBHEHHE
tgX = a. Pemenrie TpUroHOMETPUYECKUX YPABHEHUH.

Ilpeomemnuvie yenu:

— BBEJCHME MOHITHMI arcsin d, arccos a, arctg a,

— BBIBOA (OpPMYJT KOPHEH MPOCTEUIINX TPUTOHOMETPHUYECKUX
YPAaBHEHUU;

— oOy4yeHHE  pEIICHHI0  TPUTOHOMETPUYECKUX  YpaBHEHUH,
CBOISIIMXCS K  anreOpamdyecKumM, PEIICHUI0  OJHOPOIHBIX
OTHOCHUTEJILHO CUHYCA U KOCUHYCa YPaBHCHUH;

— o0ydeHHE PEHICHUIO TPUTOHOMETPUUYECKUX YPAaBHCHHH METOAaMHU
3aMEHBI HEM3BECTHOTO U PA3JI0KEHUSI HA MHOXKUTEIH;

— 3HAKOMCTBO C METOJIOM OIICHKM MHOKECTBA 3HAYCHWM JIEBOU U
MPaBO YaCTe TPUTOHOMETPUUYECKOTO YPaBHEHHUSI.

Memanpeomemnuie uenu:.

— paclUpeHue CpeACTB MOJCIUPOBAHMS PEAIBHBIX IMPOILIECCOB M
SIBJICHHI;

— (¢opmupoBaHue NpuEMOB TeEpexoja OT aHATUTHUYECKOH K Tpa-
(uyeckoil Moienu 1 00paTHO;

— pa3BUTHE ANTOPUTMUUYECKOTO U JIOTUYECKOTO MBIITUICHHS;

— COBEpILEHCTBOBAHUE MPUEMOB TOYHBIX U MPUONMKEHHBIX BBI-
YHCICHUH;

— 3HAKOMCTBO C MaTeMaTHYECKUM TOJKOBAHUEM IIOHSATUS TEPH-
OJIMYHOCTH, UMEIOLIEr0 Ba)KHOE MUPOBO33PEHUYECKOE 3HAUYEHUE;

— 3HAKOMCTBO C (U3UYECKUMU SIBICHUSMHU, OIHMCHIBAEMBIMU C
TTOMOIIIBIO TPUTOHOMETPUUECKUX YPABHEHUH.

Jluunocmmuuwie yenu.

— COBEPILEHCTBOBAHUE HABBIKOB CAMOKOHTPOJIS;

— Pa3BHUTHE BBIYUCIUTEIHHON U aJITOPUTMUIECKOMN KyJIbTYPHI,

— pa3BHUTHE TBOPUYECKOW WHUIIMATHBBI, UCCIEIOBATEIIHCKUX YMEHUH,
CaMOKPUTUYHOCTH.
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VIl HOBTOPEHHUE 12
Pemenne 3amanuii  Ha 1npeoOpa3oBaHHME  CTENEHHBIX, IIpeomemmnoie yenu:
MOKAa3aTeNIbHbBIX, JIOTAPUPMUUECKUX U TPUTOHOMETPHUUECKHUX — yMerTh pemath 3ajanus tana 1, 2,3, 5, 6,7, 9,12 u 17 u3 JEMO
BBIPAXKEHHUIA. Pemenue MPOCTEUILNX JIMHEVHBIX, EI'D (6a30BHIil ypOBEHB);
KBaJIpaTHbIX, HppalHOHAJIbHBIX, ITOKa3aTCJIbHBIX 151 Memanpe@memﬂble uenu:
norapuMUICCKUX ypaBHEeHHIL. PeleHne 3a1a4 Ha 4acTd U — YMEHHE CaMOCTOSITEJIbHO OIpPEIENATh ILETH CBOETO0 OOy4YCHHS,
A0JIH, PCLHICHUE 3a/1a1 Ha IIPOLECHTBI. CTaBUTHh M (HOPMYJIUPOBATh ISl ceOs HOBBIC 3aayMl B y4uéOe u
M03HABATEILHOU JESATEIbHOCTH, Pa3BUBaTh MOTHUBBI U MHTEPECHI
CBOEH NO3HABATEJILHON JESATEIbHOCTH;
— YMEHHME CaMOCTOSATEIbHO IUIAHUPOBATH MYTH JOCTUKEHUS LEJeH,
B TOM YHCJIE aJbTEPHATHUBHBIC, OCO3HAHHO BHIOMpATh Hambojee
a3 dexTuBHBIC CIOCOOBI pelieHUs Y4eOHBIX M IMO3HABATEIbHBIX
3a/1ay;
— pa3BuUTHE YMEHUH CaMOCTOSITEIILHO OCYIIECTBIIATH,
KOHTPOJIUPOBaTh W KOPPEKTUPOBATh JEUCTBHS B IPOLECCE
00001IeHNs,,  CUCTEeMaTH3alM W paclIUpeHUs  3HAHUM,
MOJIYYEHHBIX B OCHOBHOM LIKOJIE;
— (¢opmupoBaHHEe  YMEHHIl  CaMOCTOSITEIbHO  OCYIIECTBISTH,
KOHTPOJMPOBaTh U KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh MpPU
BBINIOJIHEHUH 33aHU.
Juunocmnule yenu:
— (opMupOBaHHE OCHOB CAMOBOCIIUTaHUS B MIPOLIECCE BHITOJHEHUS
paboT pa3HOro YPOBHS CIOXKHOCTH;
— Ppa3BUTHE TBOPUYECKUX CHOCOOHOCTEH, WHTYHUIIUH, HAaBBIKOB
CaMOCTOSITEJIbHOM 1€ATENbHOCTH.
UTOro 102

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 11 kaacc

Ne I'naBa/ Conep:kanne MmaTepuaJia Koua-Bo | llean o0yuenust
IL./11. 4acoB
I. | TPUTOHOMETPUYECKHUE ®YHKIIAUA 14
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O6nactb  ompeneiaeHuss U MHOXECTBO  3HAYCHUU
TpUroHoMerpuueckux ¢GyHkiuuil. YETHOCTh, HEYETHOCTD,
NEPUOUYHOCTh TPUTOHOMETpHUecKuX (QyHKuuii. CBoiicTBa
byakumun Yy =cosXx u e€¢ rpaduk. CpoiicTBa (PYyHKIUU
y=sinx u e€ rpadux. CoiictBa ¢(yHKIMH Yy =1tgXx u e
rpaduk. OOpaTHbIC TPUTOHOMETPUYECKHE (DYHKIIHH.

Ilpeomemmnoie yenu:

BBEJICHUE TIOHATHS TPUTOHOMETPUUIECKON PyHKIIHNH;
(dbopMupoBaHHE YMEHUI HAXOAHWTHh OOJIACTh OMpEACICHUs U
MHOYKECTBO 3HAUEHHH TPUTOHOMETPUUYECKHUX (PYHKIHHA,

0o0y4YeHHE WCCIICOBAaHUIO TPUTOHOMETPUYECKUX (YHKIUNA Ha
YETHOCTh M HEYETHOCTh M HAXOKJCHUIO TIeproia QyHKIUY;
W3y4eHHEe CBOWCTB (QYyHKIMHA Y =COSX, Yy=sinx, Y=tgx,
y = Ctgx,, rpadpuKoB QyHKUUH U
MPUMEHEHUIO CBOMCTB (DYHKIMH TpU pEIICHUH YpaBHCHHH U
HEPaBEHCTB.

03HAKOMJICHHE C 0OPaTHBIMH TPUTOHOMETPUIECKUMH (DYHKITHSIMH,
UX CBOMCTBaMH U rpaduxkamu.

o0ydeHHe MOCTPOCHHIO

Memanpeomemmnbwie yenu:

3HAaKOMCTBO C MaTCMaTHYCCKHUM TOJIKOBAHHUEM IIOHATHA
MNEPUOANIHOCTH, UMCIOIICTO Ba’XHOC MHPOBO33PCHYCCKOC
3HAa4YCHUC,

3HAKOMCTBO C (DM3UYECKMMH SIBJICHUSMH, OIMCHIBAEMBIMH C
TIOMOIIBIO TPUTOHOMETPUIECCKUX (DYHKIINH;

3HAKOMCTBO C CHHYCOUJOHW Kak TpaduKoOM TrapMOHUYIECKUX
KoJIeOaHMIA;

3HaKOMCTBO ¢  (opMyiamMH, TO3BOJSIIOIIMMH  HaXOAUTh
npuOMMKEHHBIE  3HAYeHWst SINX W COSX, C  TIOMOIIBIO
MHOI'OYJIEHOB.

Jluunocmmuvwie yenu.

pacuIMpeHue mpeCTaBIeHU 0 B3aUMHO OOpaTHBIX JIEHCTBUSIX;
pa3BUTHE BBIYMCIUTEIBHON, AJITOPUTMHUYECKON U rpaduueckoit
KYJbTYPBI;

pa3BUTHE TBOPYECKOM MHUIMATUBBI, UCCIIEN0BATEIBCKUX YMEHU,
CaMOKPUTUYHOCTH.

IMPOM3BO/IHASA U EE TEOMETPUUYECKHUN
CMBICJI

16

[TpousBoanas. [IponsBoanas crenenHoii Gpynkuuu. [IpaBuna
nuddepeHpoBanHms. [IpousBoaHbIE HEKOTOPBIX

Ilpeomemnmnwie yenu:

20




AJIEeMEHTapHbBIX
MIPOU3BOAHOM.

(byHKIMHA.

I'eomerpuueckuit

CMBICJI

3aBepuIieHre GOPMHUPOBAHUS MIPEJICTABICHUS O IIPE/IeIie YUCIOBOM
MOCTIeI0BATEIbHOCTH;

3HaKOMCTBO C MOHATUSAMH Tpenena (YHKIMM B TOYKE M Ha
OCCKOHEYHOCTH, U acuMmnToramMu rpaduka (QyHKIUH, CO
CBOWCTBaMH IPEEIIOB (PYHKINH;

¢dopmupoBanue rpaduyecKoro npeacTaBIeHUs] O HEMPEPHIBHOCTH
INZEINIVIH

0o0y4YeHHE BBISIBICHHIO HENPEPBIBHBIX (YHKIMHA C OMOpOH Ha
orpeziesieHue HepepbIBHOCTH (PyHKIMU (B TOUKE; HA MHTEpBAJIE);
3HAKOMCTBO C TMOHSTHEM MPOU3BOAHON (DYHKIMU B TOYKE U €€
(hM3HYECKUM CMBICIIOM;

(dbopMHUpOoBaHHE HAYAIBHBIX YMEHUH HAXOIUTh IPOHU3BOTHBIE
AJIEMEHTApHBIX (PYHKIIMI Ha OCHOBE OIpEAeTICHHS MPOU3BOAHOM;
BJIaJICHUE MpaBUJIaMU g bepeHInpPOBaHUS CYMMBI,
NPOM3BEACHUS W YaCTHOTO JABYX (DYHKIUWI, BBIHECEHUS
MOCTOSTHHOTO MHO>KHTEJIS 32 3HAK [TPOU3BOIHOM;

3HAKOMCTBO C auddepeHupoBaHuEeM CIO0XHONH (YHKIUU H
NPaBUIIOM HAXOXICHUS MPOU3BOAHON 00paTHOH PyHKIINH;
0o0y4YeHHEe HCIMOIb30BaHUIO (POPMYIIBI MPOU3BOIHON CTETIEHHON

dynxumn f (x)=xP m1s moGoro aeiictBuTensHOrO UMCHa P;

(dhopMUpOoBaHHE YMEHMsI HAXOJUTh IMPOU3BOJHBIE AJIEMEHTApPHBIX
bynxuwmit;

3HAKOMCTBO C TE€OMETPUYECKHUM CMBICIIOM  IPOU3BOJIHOM,
o0y4yeHHE COCTaBJIEHUIO YPaBHEHHUS KacaTelbHOM K rpaduky
(yHKIMY B 33JaHHOMN TOYKE.

Memanpeomemmnoie yenu:

UCTOJb30BaHUE  (UBNYECKOTO CMBICIA  TMPOU3BOAHOM s
ONpesieNieHUus] CKOPOCTH JABW)KEHHUS MaTEpUaJbHOM TOYKH B
JTaHHBII MOMEHT BPEMEHH;

YCTAQHOBJICHHE CBS3M MEX]ly 3HAYCHHEM MPOU3BOTHON (YHKIIUU B
JJAHHOM TOYKE M TAHI€HCOM YIJIa KacaTeJIbHOM, MPOBEAEHHON K
rpaduky QyHKIIMH B JAHHOH TOUKE;
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- (bOpMI/IpOBaHI/Ie IIOHATHUA mnpeacia IIOCJICa0BATCIBbHOCTHU

mIomazeil NpaBUIbHBIX 2" - YroIbHHKOB, BIMCAHHBIX B OJMH H
TOT YK€ KPYT.

JIuunocmnute yenu:

— BOCIHTaHUE MATPUOTU3MA, TOPJIOCTH 32 CBOKO PonnHy Ha nmpumepe
KU3HU U JIEATEIHHOCTH OTEYSCTBEHHBIX YUYEHBIX — MATEMAaTHUKOB
(JTobauesckuii H.I1.);

— pa3BuTHE abCcTpaKkTHOTO MBILUICHHUS, dbopMupoBanue
MIPEJICTABICHUA O OSCKOHEYHO OONBIIMX M OCCKOHEYHO MAaJIbIX
BEJIMYMHAX;

— pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, WHTYHUIIMH, HaBBIKOB
CaMOCTOSITEILHON JIEATEILHOCTH.

IHPUMEHEHHUE HPOI/BBOI[HOIZI K
NCCIEJOBAHUIO ®YHKIIMH

12

Bospacranue u yosiBanue GyHKIHUN. DKCTPEMyMbl (PyHKIIUH.
[IpuMeHEeHHEe TPOM3BOJHOW K TOCTPOCHUIO TpauKOB
¢dbynkuuii. Hanbonpiiee 1 HauMeHblee 3HaueHUs QyHKIHU.
Beimykiocts rpaduka QyHKIMH, TOYKH Ieperuoa.

Ilpeomemmnvie yenu:

— o0yuyeHue NPUMEHEHHUIO JOCTAaTOYHBIX YCJIOBUH BO3pacTaHus U
yObIBaHUS JUII HAXOXJAEHUS IPOMEXYTKOB MOHOTOHHOCTHU
byHKIINY,

— 3HAKOMCTBO C TMOHSATHSIMH TOYEK OHKCTpemyMa (yHKIUH,
CTALlMOHAPHBIX M KPUTHUYECKUX TOYEK, C HEOOXOTUMBIMH U
JIOCTaTOYHBIMU YCIIOBUSIMU SKCTpeMyMa (QYHKIIHH;

— o0yueHue MOoUCKy (BBIYMCIEHUIO) TOYEK IKCTpeMyMa (PYHKIIHNH;

— o0yuyeHHe HaXO0XJICHHIO HauOOJbIIEro U HAaUMEHbIIEr0 3HAaYeHUI
(YHKIMHU C TOMOIIBIO TPOU3BOIHOI;

— 3HAKOMCTBO C IOHSTHEM BTOPOH MpOW3BOAHON (yHKIMH U €€
(U3NYECKUM CMBICIIOM;

— TIpUMEHEHHUE amnapaTa BTOPOW INPOU3BOMHOM I HAXO0XKJIEHUS
WHTEPBAJIOB BBITYKJIOCTH U TOYEK Nepernda QyHKINu;

— (opmupoBaHUEe YMEHHS CTPOUTH rpadpuku GyHKIUH-MHOTOYIEHOB
C TIOMOIIBIO IIEPBOU IIPOU3BOJHON ¥ BTOPOH IIPOU3BOJIHOM.

Memanpeomemmuuvle uenu.

— (QopmupoBaHuEe TMpeAcTaBiIeHU 00 OSKCTpeMalbHBIX 3ajadax
(3a1a4ax Ha ONTUMH3AIIMIO) B HAYKE, SKOHOMHUKE, IPOU3BOJICTBE;
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— o0y4eHHE MeTOJaM  pEIICHHS
MHOTOYTOJILHUKOB ~ HauOOJIbILICH
OKPYKHOCTB;

— o0ydeHHEe MeETO/aM pEeIICHMs 33/7a4 Ha HaXOKICHUE BBICOTHI
KOHyca HauOoJblero o0béma, BIUCAHHOTO B cepy 3aJaHHOTO
panuyca;

— oO0ydeHHe METOAaM peIleHHs MPUKIaTHBIX 3a1ad, CBSI3AHHBIX C
MICCIIEZIOBAaHUEM XapaKTEPUCTUK IPOIECCOB, MPOTEKAIOMINX B
¢du3mnKe, OHOJOTUHM, XMMHUH, SKOHOMUKE W HWHTEPIPETHPOBATH
HIOJTy4EHHBIEC PE3YJIbTATHL

JIuunocmmuute yenu:

— BOCHHUTaHHE MAaTPUOTU3MA, TOPIOCTH 3a CBOIO PoiHy Ha mpumepe
KHM3HU U JICSTEIBbHOCTU OTEUECTBEHHBIX YUYEHBIX — MAaTEMaTHKOB
(Yeobnues I1.J1.);

— pPa3BUTHE AHAIUTHYECKHX CIOCOOHOCTEH W HHTYHMIHMU B XOJE
penIeHus 3aa4 Ha ONTHMHU3AIIHIO;

— pPa3BUTHE BBIYMCIHMTEIHFHON, AITOPUTMUYECKONW M TrpadruecKoi

3aJa4 = Ha
ILIOIIAJIH,

HaXO0XICHUC
BIITMCAaHHBIX B

KYJbTYPBI.
V. UHTEI'PAJI 10
[TepBooOpasnas. IlpaBmia HaxoXJIeHUS TMEPBOOOPA3HBIX. IIpeomemmnoie yenu:
[Inomane  KpUBOJIMHEWHOM  TpaleUud W UHTETpall. — O3HAKOMJIEHME C TIOHATHEM IepBooOpa3HOM, oOyueHue
[IppuMeHeHne nNpPOW3BOAHOM M HHTErpajla K pPELICHUIO HaXO0XICHUIO epBOOOPa3HOiL JUISt CTENEHHOU U

MPAKTUYCCKUX 3aaa4.

TPUTOHOMETPUUECKUX (PYHKIIHH;

— O3HAKOMJIEHHME C T[IOHATHEM WHTErPUPOBAaHHA U oOOyueHue

NPUMEHEHUIO TMPAaBWJI HMHTETPUPOBAHHUS TPU  HAXOKIACHUH
MepBOOOPA3HBIX;
— (dopmupoBaHue TIOHSITUS KPUBOJIUHEUHOU Tpaneuny,

O3HAKOMJIEHHUE C MOHATHEM OIpeNIeIEHHOr0 UHTEerpaa, o0yueHue
BBIYMCIICHUIO TJIOMIAM KPUBOJIMHENHON Tpanenuy B MPOCTEUIINX
ClIy4asx.

Memanpeomemnmnule yeau:

— BbIABIEHHE (UTYp, OrpaHUYEHHBIX JAHHBIMHU JIMHUSAMH, H
Hax0XJACHHE Iiouaien aTux Guryp;

23




IPUMEHEHHE HHTErpajoB s BbiBoJa (GopMyssl 00bEMa
HAKJIOHHOM NPU3MBbl, IUPAMU/Ibl, KOHYCa;

MpPUMEHEHHE UHTETPAJIOB /IS pelieHus PU3NUECKuX 3a1ad;
peuleHue 3a1a4 Ha IBUJKCHHUE C IPUMEHEHHEM UHTETPAJIOB.

Jluunocmmuote uenu.

pa3BUTHE BBIYKMCINUTEIBHON U AJITOPUTMUYECKON KYJIBTYPBI;
pacipeHue MpeAcTaBIeHU 0 B3aMMHO OOPATHBIX JCHCTBHSIX.

KOMBHHATOPHUKA.

IIpaBuno mpowusseneHusd. llepecraHoBku.
Coueranuda u ux coiictBa. bunom HrroTona.

Pa3zmenienus.

Ilpeomemnuvie uyenu:

OBJIAJICHME OJHUM U3 OCHOBHBIX CpPEJICTB IOJCYeTa 4HCIa
Pa3INYHbIX COEIMHEHUMN (KOMOMHATOPHBIM IIPABUIIOM
IIPOU3BENICHUS);

3HAKOMCTBO C IIEPBbIM BHJIOM COEIUHEHHUIN — I€pECTaHOBKAMU;
JIEMOHCTpalMsl IPUMEHEHUS IIPaBUJia MPOU3BEICHUS NIPU BBIBOJE
(bopMyJIbl UKCIIa IEPECTAHOBOK U3 N 3JIEMEHTOB;

BJIQJICHUE TOHATUEM pa3MELICHHUS U3 M 3JeMEHTOB IO N. 3HATH

dopMyny s BbMHMCHEHHMS A} - 4MCIa pa3MElIeHHE U3 M

3JIEMEHTOB 110 N, YMETh IPUMEHSTH €€ IPU PEIICHUH 3aa4;
BJIaJICHUE MTOHATHEM COYETaHUN 0€3 MOBTOPEHUI U3 M 3JIEMEHTOB

nmo n. 3uanue QOpMynbl Juis Beumcnenus Cp - uWcna

BCEBO3MO)KHBIX COYETaHWH K3 M DJJIEMEHTOB IO N, yMEHHE
IIPUMEHSATH €€ IIPU PELICHUU 3a/1a4;

yMEHHE pacKJaJbIBaTh CTeNeHb OuHoMa 1mo (opmyne HpioTona
IpU HAXOXXIACHUU OMHOMHUAIBHBIX KO3(D(PHUIHMEHTOB C MOMOIIbIO
TpeyroiabHuka [lackans. [IpumeHSTh NONyuyeHHBbIE 3HAHUS MpPU
pElIeHNH 3a1a4.

Memanpeomemmuuvle uenu.

3HAKOMCTBO C pOXJIEHHEM KOMOMHATOPUKM Kak HayKH,
MIO3BOJISIIOIIEH aHAIM3UPOBATh I'OJIOBOJIOMKH U a3apTHBIE UIPHI;
MpUMEHEHHEe KOMOMHATOPHBIX METOJIOB B CTATUCTHKE, '€HETHKE,
JIMHTBUCTHUKE, NIPU PELICHUU TPAHCIOPTHBIX 3a/1a4, MPU CO3TaHUU
U JIEKOAUPOBaHUs H(POB, B UHPOPMATUKE U JIP.
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JIuunocmmuuie yenu:

— pa3BUTHE AHATUTHYECKUX CIIOCOOHOCTEH M MHTYHIINY,

— MHTETPUPOBAaHME B JIMYHBIM ONBIT HOBOH, B TOM 4HCIE
CaMOCTOSITENIFHO MOJTYYSHHON HH(OpMAIIHH.

VI.

3JEMEHTbBI TEOPUM BEPOSITHOCTEN

CoObitusi. KomOunammu coObituit.  [IpoTmBOMOIOXKHOE
coObiTHe. BepositTHOCTD coObITHS. ClI0KEHUE BEPOSTHOCTEH.
He3aBucumble  cOOBITHS.  YMHOXKEHHE  BEPOSITHOCTEH.
Craructuueckasi BEpOSITHOCTb.

Ilpeomemnoie yenu:

— 3HAKOMCTBO C Pa3JIMYHBIMU BHJIAMU COOBITHM, KOMOWHAIUSIMU
COOBITHIA;

— BBEJCHHE TOHSATHS BEPOSTHOCTH COOBITHS (B KIACCHYECKOM
MOHMMAHUHN) U 00y4YeHHE HaXOXKJIEHUIO BEPOSITHOCTH CIy4YailHOTO
COOBITHS C OUYEBUIHBIMU OJIATOIPUATCTBYIOIIMMHU UCXOaMH;

— 3HAKOMCTBO C TEOpPEMOH O BEpPOSTHOCTH CYMMBI JABYX
HECOBMECTHBIX COOBITHI M €€ MPUMEHEHHEM, B YaCTHOCTH TPHU
HAXO0JIEHUU BEPOATHOCTU MTPOTUBOIOIOKHOTO COOBITHUS;

— 3HAKOMCTBO C TEOpPEMOHl O BEpOSTHOCTH CYMMBI JABYX
IPOU3BOJIBHBIX COOBITHH;

— HHTYWTHBHOE BBE/ICHUE MOHITHS HE3aBUCHMBIX COOBITHIA;

— o0yueHHEe HaXO0XKJEHUIO BEPOSTHOCTU IPOU3BEACHUS JII0OOT0
Yrciia He3aBUCUMBIX B COBOKYITHOCTH COOBITHH;

— 3HaKoMCTBO ¢ ¢opmynoil bepHymiu, nparomieil BO3MOXKHOCTb
HaxOJIUTh BEPOSITHOCTh PA3HOOOPA3HBIX KOMOWHAIIMI COOBITHI B
CepUsiX OJHOTUIHBIX OIBITOB, B K&KIOM M3 KOTOPBIX
¢ukcupyemoe coobiTHE JIMOO0 MPOUCXOTUT, TUOO HE MPOUCXOIUT.

Memanpeomemnvle yenu:

— yYMEHHE BBIYHCISATH BEPOATHOCTH COOBITHI B PEAIbHOM KHU3HH,

— (dopmupoBanue  mpeicTaBIeHMH O  Merojax — 00paboTKU
UHpOpMaLIUH.

JIuunocmmuute yenu:

— (QopmupoBaHue MHPOBO33PEHUS,
COBPEMEHHOMY YPOBHIO HayKH;

— BOCMHTaHHUE NAaTPUOTU3MA, TOPJIOCTH 3a CBOIO PonHy Ha mpumMepe
KHU3HHU M JIeATEIIbHOCTH OTEYECTBEHHBIX YUEHBIX — MATEMATHKOB

COOTBETCTBYIOIIICTO
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(MapkoB A.A., JIanynoB A.M., Konmoropos A.H., Xunuun A4,
I'menenko b.B. );

— pa3BUTHE CHOCOOHOCTH M TFOTOBHOCTH BECTH IHMAJIOr C JPYTMMHU
JIOAbMH B IPOLIECCE COBMECTHOM J1€ATENbHOCTH.

VII.

CTATUCTHUKA

Crnyualinple BesnnuuHbl. LleHTpasibHblE TeHAEHUMU. Mepbl
pasbpoca.

IIpeomemmnoie yenu:

— (opMupoBaHHe MOHATHUS CITyYaTHON BETUYMHBL, IPEACTABICHUS O
pacnpeeeHu 3HAYEHU JUCKPETHOW CIIy4yailHOM BEJIMYMHBI B
BUJIC YACTOTHOM TaOIHIIbI,

— BBEJCHHUE MOHATUS TEHEpaIbHOW COBOKYIHOCTH U BBIOODKH,
JEMOHCTpAIMs TPUMEPOB PENPE3EHTATUBHBIX BHIOOPOK 3HAYCHHIA
CIIy4ailHON BEJINYMHBI;

— (dopmupoBanue mnpeacTaBieHU 00 OCHOBHBIX IICHTPAIBHBIX
TEHACHIIUIX: MOJIE, MeJaHe, CPeAHEe U YMEHUSI UX HAXOAUTh B
y4eOHBIX BbIOOpKAX;

— o0yueHHe MpEACTABIEHUNH O MaTeMaTHYECKOM OXHJIAHUU U
YMEHHH BBIYHCIATH MAaTeMaTUYECKOE OXXKHUJAHUE CIydaiHOM
BEJIMYMHBI C KOHEYHBIM YHCJIOM 3HAYEHU;

— BBEJCHHME OCHOBHBIX Mep pa3dpoca 3HAYeHHH ciayyailHON
BEJIMYMHBI: pa3Max, OTKJIOHEHUE OT CPEHETO, TUCIIEPCHUIO.

Memanpeomemmnbwie yenu:

— pacuMpeHue CpeJACTB MOJEIUPOBAHUS PEAbHBIX IPOLIECCOB M
SIBJICHHIA,

— 3HAKOMCTBO C NPUMEHEHHEM 3HAHUHN O CIyyalHBIX BEIMYMHAX B
PELICHUH MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

JIuunocmmuute yenu:

— pacuMpeHue NpeAcTaBIeHUN O YMCIOBBIX MHOXKECTBAX;

— Ppa3BUTHE FOTOBHOCTU K CaMO00pa30BaHUIO Ha MPOTSKEHUU Bceil
KU3HU, KaK YCJIOBUIO YCIEIIHOI'O JIOCTH)KEHHUS ITOCTaBJIEHHBIX
11e7iel B BRIOpaHHOU cepe AesITENHbHOCTH.

VIII.

SAKVIIOYUTEJIBHOE ITOBTOPEHMHE KYPCA
AJITEBPBI 41 HAYAJ AHAJIN3A P
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MOJATOTOBKE K UTOIOBOM ATTECTAIIUU IO
MATEMATHUKE

Pemenne npocTenimmx IMHENHBIX, KBaJAPAaTHBIX,
paLMOHATIBHBIX, IOKA3aTENbHbIX U JIOrapu(pMUUECKUX
HepaBeHCTB. UTeHne rpadKoB 3aBHCUMOCTEH,
UHTepHpeTanus HHPOpMaLuu, IPEeICTABICHHON Ha HUX,
yYMEHHE JieNnath BeIBOAbI. HTepnpeTanus nHpopManuy,
IIPEJICTAaBICHHOM Ha [UarpaMMax U yMEHHE J€JIaTh BBIBOJBL.
Oynkuuu. CpoiictBa pyHkmid. I'paduxu GyHKImii
['eomerpuueckuii v GpU3NUYECKUN CMBICI IPOU3BOIHOM.
[IpumeHeHHe TPOW3BOAHON K WCCICAOBAHUIO (HYHKITHIA.
Pemenne 3agau Ha Temy: «lloHsTHE BEpOATHOCTH.
IIpakTHueckue 3amadyu  HAa BBIYKMCICHHE BEPOSTHOCTEH.
[Ipocreiimme  npaBuina U (GOPMYJIbl  BBIYHUCICHUSA
BEpOSTHOCTEW». Pelienne 3a1a4 Ha BBIYUCIIEHUE 110 IaHHBIM
dopmynam. JleficTBUTENbHBIE YHCIA M KOOPAMHATHAS
npsimasi. Pemienue 3aad Ha BHIOOP BEPHOT'O BBICKA3bIBAaHUS
10 JAHHBIM YCJIOBUAM 3afanus. [losunmonHas 3anuce uucna,
NPU3HAKU JIETUMOCTU HATypallbHBIX YHCEN. OJIEMEHTHI
KOMOMHATOPUKM B pemieHHMH 3aznad. Iloctpoenne u
HCCJIEI0BAHNE MATEMaTHYECKUX MOJIETIEH.

Ilpeomemmnoie yenu:

— yMeTh pemath 3amanus tuna: 1, 2, 3,5,7, 9, 10, 11, 12, 14, 17 u3
nemoHcTpanronnoi Bepcuu (JJIEMO) EI'D (6a30BbIif ypoBEeHB);

— BJIAJIETh METOJAaMHU pelIeHui 3amanuii Tuna: 18, 19, 20.

Memanpeomemnuie yenu:

— YMEHHE CaMOCTOSITEJIbHO ONPENENATh LEIH CBOEro O0y4YeHuS,
CTaBUTh W (OPMYIHPOBATH Ui ceOs HOBBIC 3amauul B yuéOe u
MO3HABATENIbHOM JESTEIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI
CBOCH IMO3HABATEIIHLHOU JCSITEILHOCTH;

— YMEHHE CaMOCTOSATEIHHO IIAHUPOBATH ITyTH TOCTHIKEHUS IICIICH,
B TOM 4HCJI€ aJbTepHATHBHBIC, OCOZHAHHO BbIOMpaTh Hamboisee
¢ deKkTHBHBIE CIIOCOOBI pENICHUs yYEOHBIX W IMO3HABATEIIBHBIX

3a7ad4;

— pa3BUTHUE yMEHUM CaMOCTOSTEIILHO OCYILIECTBJIAT,
KOHTPOJIMPOBaTb W KOPPEKTUPOBATh JEHUCTBHS B IPOLECCE
00001IeHNs, CUCTEeMAaTH3allM W pacCIIUpPEHHUs  3HAHMWIA,
ITOJIyYEHHBIX B OCHOBHOM IIKOJIE;

— (QopmupoBaHHE  YMEHHIl  CaMOCTOSITEIbHO  OCYIIECTBIIATH,

KOHTPOJIUPOBaTh U KOPPEKTUPOBATh CBOK JEATEIBHOCTH IPH
BBITIOJIHCHUH 3aJaHHI;

Jluunocmmuvwle uenu:

— (¢opmMupoBaHHE OCHOB CAMOBOCIIUTAHUS B MPOLIECCE BHITOTHEHUS
paboT pa3HOTO YPOBHS CIIOKHOCTH;

— pa3BUTHE TBOPYECKHX CIIOCOOHOCTEH,
CaMOCTOSTCIBLHON JIEITEILHOCTH.

HWHTYUWIIUU, HABBIKOB

UTOI'O

102

I'eomerpus, 10 kaace
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Ne I'naBa/ Conep:kanue MaTepuasa Kou-Bo Hean 00y4ennst
IL./1. 4acoB
. IHOBTOPEHME. BBEJEHUE B ITPEJIMET 10

TpeyroabHUKH, KJIaccuuKaus TPEYroJbHUKOB,
3aMeyaTeNIbHbIE JIMHUM W TOYKM B  TPEYrOJIbHUKE.
PaBHOOEIpeHHBI U PaBHOCTOPOHHMH TPEYTOJbHUKU HX
cBoiictBa. OKpYyXHOCTb, BIIMCAaHHAas B TPEYIOJbHUK,
OKPY’>KHOCTb, OIIICAHHAs OKOJIO TPEYTOJIbHUKA.

PaBenctBo m mogobue TpeyronbHUKOB. CpemHss JTHHHS

TPEYTrOJbHUKA. IIpsimoyronbHbIE TPEYrOJIbHUKH.
Tpuronomerpudeckne (yHKIUHA OCTPHIX yrinoB. [lmomans
TPEYrOJbHUKA.

YeThIpEXyronbHUKH, KIacCU(UKAIUS YEeThIPEXYTOILHUKOB,
CBOMCTBA U IIPU3HAKU MapajuIeIOrpaMMa, IIPsAMOYTOJIbHUKA,
KBajipara, pom0Oa. Tpaneuusi, CpeiHss TUHUS TPareLHHU.

OKpy’KHOCTb, BIIUCAaHHAs B YETBIPEXYTOJbHUK. OKPYKHOCTB,
OIMCaHHAasl OKOJIO YEThIPEXYToabHUKA. DOPMYIIBI IIOIAIEH

YETBIPEXYTOJIBHUKOB.
OKpy’KHOCTb. YTJIbI U OTPE3KH, CBSI3aHHBIE C OKPY>KHOCTHIO.
IIpenmer  ctepeomeTpun.  AKCHOMBI  CTEPEOMETPHH.

Hexoropsie ciieicTBus U3 aKCUOM.

Ilpeomemnoie yenu:

CUCTEMaTu3alusl 3HAaHUM O TPEYrOJIbHUKAX, NPUMEHEHUE CBOWCTB
MenaH, OMCCEKTPHC, BBICOT ISl PELICHUS 3a1a4;

BJIAJICHUE IIOHATHEM «TEOMETPUYECKOE MECTO TOYEK», YMEHHUE
OPUBOIUTH TPUMEpHL. YMeHHe QOpMyIUpOBaTh U JOKa3bIBaTh
CBOWCTBA M MPHU3HAKH PABHOOEIPEHHOIO ¥ PaBHOCTOPOHHETO
TPEYTrOJIbHUKOB;

YyMEHUE JOKa3blBaTh, 4YTO B TPEYrOJbHUK MOXXHO BIIHCATh
€IUHCTBEHHYIO OKPYKHOCTb M OKOJIO TPEYTOJIbHMKA MOXHO OIMCATh
€MHCTBEHHYIO OKPY>KHOCTb;

yMeHHe  (GOpMyIUPOBAaTh  MPU3HAKH
TPEYTrOJbHUKOB, CBOMCTBA CPEIHEN JIMHUY;
YMEHHUE BBIPAKATH CTOPOHBI MPSIMOYIOJBHOIO TPEYIOJIBHHKA 4Yepes3
OJIHY U3 JIJaHHBIX CTOPOH U OCTPBIN yTrOJI;
YMEHHE  BBIBOAUTH  (OPMYJbl  AJIs
TPEYTOJIbHUKOB;

yMeHue (GopMyIMpOBaTh CBOWCTBA M MPHU3HAKU MapajlienorpaMmma,
MPsIMOYTOJIbHUKA, KBaj[paTa U pom0a;

YMEHHE BBIBOAUTH (GOPMYITy JJIsi HAXOXKACHUS IJTMHBI CPETHEN JTMHUU
Tpaneuuu;

yMeHue (GopMyIupoBaTh yCIOBHUs, IPU KOTOPBIX OKPYKHOCTh MOKHO
BIMCATh B YETHIPEXYTOJIBHUK U ONKCATh OKOJIO HETO;

yYMEHHE BBIBOAUTH (POPMYJIbI IJIOLIAIEN MPSIMOYTOIbHUKA, KBAJpara,
napasiesnorpaMma, pom0a, Tparerum;

yMeHue popMyIMpOBaTh U IOKA3bIBATh TEOPEMBI O BIIMCAHHBIX yIiax,
00 yTrie MeXIy KacaTelbHOM U XOp10i, 00 OTpe3Kax MepeceKaroninxcs
XOpA, O KBajpaTe KacaTeJbHOW. YMEHHE BBIBOAUTH (HOPMYIBI IS
BBIYUCIICHHUS YIJIOB MEXAY ABYMS CEKyLIUMH, IPOBEIAEHHBIMU U3
OJTHOU TOYKH;

PaBCHCTBA u HO,HO6I/I5{

HaXO0XJICHUA Iomaau
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YMEHHE NEPEeUYHUCIIATh OCHOBHBIE (UIYpbl B IMPOCTPAHCTBE (TOUKA,
npsiMasi, IJIOCKOCTB), (pOopMyTupoBaTh aKCMOMBI 00 MX B3aUMHOM
PaCMOJIOKEHUU U WUTIOCTPUPOBATh 3TH AKCHOMBI MpPUMEpaMH U3
OKpYKarolleu Cpenbl;

yMeHHe (HOpMyIHpOBaTH M JOKa3bIBaTh TEOPEMY O IIJIOCKOCTH,
IPOXOJAIICH Yepe3 NPSAMYIO U He JIeXKallylo Ha Hell TOUKY, U TEopeMy
0 IIJIOCKOCTH, MPOXOAIIEH uepe3 JIBe NepeceKarorecs MpsiMble.

Memanpeomemnuwie yenu:

IIOATOTOBKA K IIPUMEHECHUIO 3HAaHUH 110 IIJIJAaHUMETPHUH, IIOJIyYCHHBIX B
OCHOBHOHM WIKOJIE, K H3YYEHHIO CTEPEOMETPHM, TPUIOHOMETPUH,
MaTEMAaTHYECKOT O aHAJIN3a;

pa3BUTHE YMEHUM CAMOCTOSATEIBHO OCYIIECTBIIATh, KOHTPOJIMPOBATH U
KOPPEKTUPOBATH JIEHCTBUS B Mpolecce 00001IIeHHs, CUCTeMaTU3aluu
Y PACIIMPEHUs 3HaHUH, MIOJyYEHHBIX B OCHOBHOH IIIKOJIE;

Juunocmuoie uenu.

CHCTeMaTH3alus 3HaHUH 10 IJIAaHUMETPUH, OJTYYEHHBIX B OCHOBHOM
mKoyie, st 3(PQPEKTUBHOIO OCBOCHHUS Kypca CTEPEOMETPHH U
ycnenHoi noarorosku k EI'D no npodunbHoil MaTemaTuke;
pa3BUTHE TOTOBHOCTM K €aMOOOpa30BAaHUIO Ha MPOTSDKEHUHM Bceei
KHU3HH, KaK YCIOBHUIO YCIIEITHOTO TIOCTHKECHHUS IIOCTABJICHHBIX IIEJIeH B
BBIOpaHHOM cdepe AesTeIbHOCTH

pacuMpeHue TMpeAcTaBIeHUH 00 aKCMOMAaTHYEeCKMX IOCTPOEHHSIX
reoMeTpHH (HayqHOI TeopHH).

MAPAJUIEJIBHOCTH ITPSIMBIX M TIJIOCKOCTEM

16

[TapayienbHOCT  NPSIMBIX,  OPSIMOM M INUIOCKOCTH
(mapayuienbHble  TNpsIMBIE B TIPOCTPAHCTBE,  MPHU3HAK
NapajuIeIbHOCTHU NPSAMBIX B IpocTpaHcTBe). [lapamiensHoCTh
IPsIMOM U IIJIOCKOCTHU. B3auMHOE pacIionoKeHue MpsMbIX B
npoctpancTBe.  CkpemmBaromuecs IpsiMble.  YTJIBL €
COHAIPABJICHHBIMA CTOpPOHAaMHU. B3amMHoOe pacrosnoxeHue
IOpPSAMBIX B MPOCTPAHCTBE. YTOJI MEKAY MNPSIMBIMH.
[TapamienpHple  miockocTd. CBOMCTBa — MapalljieNIbHBIX

Ilpeomemmnoie yenu:

(hopMupoBaHME TOHATUS MNapaIeNbHBIX HPSIMBIX B IPOCTPAHCTBE,
JI0Ka3aTeJIbCTBO TEOPEMBI O MAPAIUICIIbHBIX IPIMBIX;

(dbopMHUpOBaHHE TPEACTABICHUS O BO3MOXKHBIX CIy4asx B3aUMHOIO
pacIoIOKEHUS MTPSIMOM U TUIOCKOCTH;

JIOKa3aTelIbCTBO  YTBEPKACHUM O MAPAUIEIBHOCTH NPSIMOM U
IJIOCKOCTH (CBOMCTBA M MPU3HAK);

(hopMUpOBaHHE TPEJICTABICHUH O BO3MOXHBIX CIydyasX B3aUMHOTO
PAaCIIOJIOKEHUS IBYX NIPSMBIX B IIPOCTPAHCTBE,
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miockocreit.  Terpasap. Ilapamnenenunen. Ilocrpoenue
CEUeHUH TeTpas/pa U Mapajielenumnesa.

— BBEACHHE IIOHATHUSA CKPEIUMBAIOIIMUXCS MPSAMBIX, JOKa3aTeIbCTBO
TEOPEMBI, BBIpAXKAIOLIEH IPU3HAK CKPELIMBAIOIIUXCSA MNPAMBIX, H
TEOPEMBI O TUNIOCKOCTH, IPOXOASIIEH Yepe3 OHY U3 CKPEIIMBAIOIINXCS
MPSIMBIX [1APAJUIEIIBHO APYTOW MPSIMOM;

— BBCJICHHE ITOHATHUS COHANPABIICHHBIX JIy4YeH, 10Ka3aTeIbCTBO TEOPEMBI
00 yriax ¢ coHanpaBJIEHHbIMU CTOPOHAMU;

— (opmMupoBaHue MOHATUS apAJIJIEIbHBIX JIOCKOCTEH, 10Ka3aTENbCTBO
YTBEPKACHUS O IIPU3HAKE U CBOMCTBAX MAapaJUIEIbHBIX INIOCKOCTEM;

— (opMupoBaHue npeACTaBICHUNH O TeTpad[pe U NapajieNenurese,
JEMOHCTpALMsI Ha YepTexax U MOJENSIX UX 3JIEMEHTOB, H300pakeHne
9TUX GUTyp Ha PUCYHKAaX, WILIIOCTPALMS ¢ UX MOMOILBIO PA3INYHBIX
CIy4aeB B3aWMHOI'O PpACIOJOKEHUsS TNPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE,  JI0KA3aTEIbCTBO  YTBEPKACHHUS O  CBOMCTBax
napajuIeIeuIeaa;

— BBEJICHHME IIOHATUSA CEYEHUsS, IIOCTPOCHHE CEYEHMM TeTpa’apa
(mapasuiesnenumesna), aHaiau3 BO3MOXKHBIX BUIOB CEUEHH, 3HAKOMCTBO
C METOJIaMH IIOCTPOCHHUSI CEUECHHM.

Memanpeomemnuvle yenu.

— YMEHHE PacIO3HaBaTh Ha YEPTEKaxX, MOACIAX U B PEAIbHOM MHpE
reoMeTpuveckue (GUrypbl ¥ Teida (MHOTOTPaHHHKH), MPUMEHATh HX
CBOWCTBA MPH MOJIETMPOBAHNY B €CTECTBEHHO-HAYYHBIX 00IaCTAX.

Juunocmnuie yenu:

— Ppa3BUTHE TNPOCTPAHCTBEHHOIO BOOOpaXXEHHsI M MBILUICHUS TNpU
U3YYEHUU MHOTOIPAHHUKOB U UX CECUCHHUN.

1. NEPIEHIUKYJSPHOCTD IPSIMBIX U 18
MJIOCKOCTEM
IlepnengukynspHbie MpsIMbIC B OpPOCTPAHCTBE. Ilpeomemmnvie yenu:

[TapannenbHble OpsIMbIE, NEPHEHIUKYJISPHBIE K TIIOCKOCTH.
[Ipyu3Hak MNEPNEHAUKYIAPHOCTH MNPSIMOM M IIJIOCKOCTH.
Teopema o0 TpsAMOW, NEPHEHIUKYISIPHON IIIOCKOCTH.
PaccrosHue or Toukm 10 IUIOCKOCTH. Teopema o TpEX
MEPHIECHANKYISApaX. YTod MEXAY MPSIMOM M IUIOCKOCTHIO.
JByrpanubiii yros. IIpu3Hak nepneHIuKyJSIPHOCTH ABYX

—  JI0Ka3aTelbCTBO TEOPEMBI, BBIpAKAIOLICH IIPU3HAK
NEPHNEHIUKYISIPHOCTH TMPSMOM W IUIOCKOCTH, M TEOPEMBI O
CyLIECTBOBAHUU U E€IUHCTBEHHOCTH IIPSIMOM, INPOXOIALIEH depes
JTAHHYIO TOYKY W MEPIEHIUKYISPHYIO TaHHOU IIJIOCKOCTH;

— PpELICHHE 3a/1ad Ha BBIYMCICHUE M JI0KA3aTENbCTBO, CBSI3aHHBIX C
NIEPIEHIUKYIISIPHOCTBIO NPSIMOU U IIJIOCKOCTH;
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IIJIOCKOCTEM. IIpssMOyTONBHBIN
Tpéxrpannsiii yros. MHOrorpaHHsIil yroJi.

napaJiICJICIIMIIC.

— BBEACHHME IOHATUS MEPIECHIUKYISIpA W HAKIOHHOM K IUIOCKOCTH,
IIPOCKLUY HAKIOHHOM, PACCTOSHMSA: OT TOYKHU 10 IUIOCKOCTH, MEKIY
NapajuIeIbHBIMUA IIJIOCKOCTSIMU, MEXKIY MapajUIeIbHOM MNpsAMOM H
IIJIOCKOCTBIO, MEXY CKPEIMBAOIIMMUCS IPSIMBIMU;

— JI0Ka3aTelIbCTBO TEOPEMBI O TPEX MEPIEHIUKYIIAPAX U IIPUMEHEHHE €€
IIPY PELLICHUN 3aa4;

— BBEJCHHME IOHATUS OPTOrOHAJIBHOW HPOEKIMM TOUYKU (PUrypsl) Ha
IUIOCKOCTB;

— BBEJCHME ITOHATHS YIJIa MEXKY NIPSAMOU U IJIOCKOCTBIO;

— BBEJCHME IMOHATHS JIBYTPAHHOIO YIJIa, €r0 U3MEpeHus, 0ObsICHEHHE,
YTO TAaKOE€ YIroJl MEXKJy INEpPECEKAOIMMUCS INUIOCKOCTSAMH U B KaKUX
IIpelenax OH U3MEepsETCs;

— (opMupoBaHue MpPEACTABICHUS O B3aUMHO MEPHEHIUKYJISAPHBIX
IJIOCKOCTSIX, JI0Ka3aTesIbCTBO TEOPEMBI 0 IIPU3HAKE
NEPIEHIUKYIJIIPHOCTH IBYX IUIOCKOCTEH;

— OIpeleicHUE NPSAMOYTOJbHOIO Napajulelenuena, J0Ka3aTelbCTBO
YTBEPKJICHHUM O €ro CBOMCTBAX;

— BBEJCHME  IIOHATUS  MHOIOTPaHHOro  yriaa  (TpEXIpaHHOIo),
JI0Ka3aTelIbCTBO YTBEPXKACHUSA O TOM, YTO KaXKIBIM IIJIOCKUH yroi
TPEXTPAHHOTO yTJla MEHBIIE CYMMBI JIBYX APYIHMX IUIOCKHX YIJIOB, U
TEOPEMBI O CYMME IIOCKHUX YTJIOB BBIITYKJIOIO MHOIOTPAHHOTO yTila.

Memanpeomemmnbwie yenu:

— YMEHHE Paclo3HaBATh HA YEPTEKAX U B PEAIBHOM MUPE NapaJlIeIbHbIE

U NEpPHCHAMKYJSAPHBIE  IUIOCKOCTH, CKpelIMBaKIIuecs U
MIEPECEKAIOIIMECS TPSAMBIC, ONPEACIATh Yol MEXKIy HpsAMON H
IIJIOCKOCTBIO;

— YMEHHE DPAcllo3HaBaTh HA YEPTEkKaX, MOAEISAX U B PEATBHOM MHpE
reoMeTpuueckue (GUrypbl U Tena (MHOTOTPaHHHMKH), MPUMEHSTh MX
CBOICTBa ITPH MOJEJIIMPOBAHUU B €CTECTBEHHO-HAYUYHBIX 00JIACTSX.

JIuunocmnuuie yenu:

— pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAXXEHHMsSI M MBIIUICHUS MpU
W3Y4YeHUH MHOTOTPaHHHUKOB.
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MHOI'OI'PAHHUKH

12

Ilonsitue mHororpanHuka. [Ipusma. I'eomerpuueckoe Teno.
ITupamuna. IIpaBuiibHas nupaMuga. Y ced€HHas NUpaMuza.
[Toctpoenne  ceuenuit  nupamug.  Cummerpus B
npoctpancTBe. [loHsATHME MNpPaBMIBHOIO MHOIOIPAaHHUKA.
D1eMEHTEBI CUMMCTpPUU NPABUJIBHBIX MHOI'OI'PAHHUKOB.

IIpeomemmnoie yenu:

BBEJICHUE IIOHATUS MHOIOIpaHHMKA, €ro 3JIEMEHTOB, BBIITYKJIOIO
MHOT'OTpaHHUKA, IPUMEPbI MHOTOTPAHHUKOB;

BBEJICHUE MOHATUS T€OMETPUUYECKOTO TENa, JOKA3ATEIbCTBO TEOPEMBI
Olinepa Ui BBITYKJIbIX MHOTOIPaHHHUKOB;

BBEJICHUE TIOHATHS MpPU3MBbl (NPSMOM, HAKIOHHOW, IPaBUIIBHOMN),
n300pakeHue MPU3MbI Ha PUCYHKE;

onpeJieJICHUe TOHSATHUS IUIOMIAAb IMOJTHOW (OOKOBOI) MOBEPXHOCTH
IPU3MBI;

BBIBOJ] bopMmybt IUIOIIAH OpPTOrOHAJIbHON IPOCKINH
MHOTOYI'OJIbHUKAa U JI0Ka3aTelIbCTBO IPOCTPAHCTBEHHON TEOPEMBI
[Mudaropa;

BBEJICHUE MOHATHIA: MUpaMuia, yceu€HHas MUpaMua, UX 3JIEMEHTOB;
olpeziesieHUe IUIOIIAIN MOJIHOM (OOKOBOI) MOBEPXHOCTH MUPAMU/IBI,
YCEUEHHOW MTUPAMUBI;

BBEJICHUE IOHATUSA MPaBWIBHOW MHMpaMMIbl, JOKa3aTeJIbCTBO
YTBEPXKICHHUI O CBOWMCTBaX €€ OOKOBBIX pEOEp, OOKOBBIX TpaHel U
TEOPEMBI O IJIoLIa 1M OOKOBOM MOBEPXHOCTH NMPABUILHON MMPaMU/IbL;
pellleHue 3aJad Ha BBIUMCICHHE M JI0KA3aTEIbCTBO, CBA3AHHBIX C
NMpaMHiaMu, 3aad Ha MOCTPOEHUE CEYEHHU M MUpaMu;

olpesiesieHue TOYEK, CHMMETPUUHBIX OTHOCUTEIBHO TOUKHU (IPSIMOH,
IUIOCKOCTH ), LIEHTpa (OCH, MIOCKOCTH) CUMMETPUH (PUTYPBI;

BBEJICHUE MOHATUS MHOIOTPaHHMKA, MPAaBUIBHOIO MHOIOTPaHHHUKA,
JI0Ka3aTeNbCTBO, YTO HE CYIIECTBYET MPaBUJIBHOIO MHOTOTPaHHHKA,
IpaHsIMH KOTOPOT'O SBJSIOTCS MPAaBUIIbHBIE N-yTOJIBHUKU MpH N =6,
BUJIBI TIPABMIIBHBIX MHOTOTPAHHUKOB MX DJIEMEHTHI CHMMETPHH.

Memanpeomemnule yenu.

JeMOHCTpalnus TNpuMepoB  ¢Guryp, o0O0JaJaloUMX 3JIeMEHTaMU
CUMMETPUU B UCKYCCTBE, apXUTEKTYpE, TEXHUKE, TPUPO/IE;

yYMEHHE pacro3HaBaTh Ha YepTekax, MOJEISIX M B pPEallbHOM MHUDE
reoMeTpuueckue (Gurypsl U Tena (MHOTOTPAHHUKM) NMPUMEHATH HX
CBOMCTBA IIPH MOJICJIMPOBAHUU B €CTECTBEHHO-HAYYHBIX 00JIACTSX.
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Jluunocmmuote uenu.

pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUSI W MBIIUICHUS TpU
W3YYEHUU MHOTOIPAHHUKOB;

BOCIIMUTAHUE ICTETUYECKON KYJbTYPhl MPHU H3YYCHHH H300paKEHHI
IPaBUJIbHBIX MHOTOTPAHHUKOB.

INOBTOPEHHUE

12

Pemwienne 3amau Ha TeMmbl: «lIpaBunbHas nupamupa, e€

aneMeHTh»; «lIpaBuibHasg TpeyroiapHas nupaMppa, €
JIIEMEHTBI»; «IIpaBuibHas YETBIPEXYTOJIbHAS
(wectuyroapHast) nmUpamuia, e€ aneMeHTol»; «lIpusma u eé
anemeHTsl. Ilpsamas npusma. IlpaBwibHas  nmpusMma.

[TpaBuiibHas TpeyronbHas npusmay; «llapamnenenunen, ero
aneMeHThl. [Ipsimoyronbublil napamienenunen. Ky0.»

IIpeomemmnoie yenu:

yMETh peliath 3aJaHus Tuna 6 U3 JEMOHCTPAIIMOHHOW BEPCUU
(AEMO) EI'D (mpoduiibHblii ypOBEHB);

yMETh peliath 3aJaHdus TN 8 W3 JICMOHCTPAMOHHOW BEPCHH
(IEMO) EI'> (mpoduibHbIi YpOBEHb) O MNHUpaMHAax, MpU3MaXx,
napajienenuneaax, Kyoe;

BJIQJICTh IPUEMAMH PEIICHUS 3379 Ha JIOKA3aTeIILCTBO U BEIYHUCIICHUE
tuna 14 u3z JJEMO EI'D o TpeyrosbHbIX nupamugax, 0 nupamuaax,
npu3Max, napaieNenumnenax, Kyoe;

BJIQJICTh IPUEMAMU PEIICHUS 337]a9 Ha JIOKA3aTEeILCTBO U BEIYHCIICHHE
tumna 16 u3 JIEMO EI'D.

Memanpeomemnbwie yenu:

YMEHHE CAMOCTOSITEIIBHO ONPEICIISATH IIeJTH CBOETO 00YYICHHUS, CTABUTh
u GopMyIUPOBATH I ceOsl HOBBIE 3a/1a4M B y4€0e U T03HaBaTeNbHOM
JeSTSIIbHOCTH, Pa3BUBATh MOTHBBI M MHTEPECHI CBOCH MTO3HABATEIILHOM
JIeATEIIbHOCTH;

YMEHHE CaMOCTOSTENbHO TUIAHUPOBATh MYTH JTOCTHKEHHS IENel, B
TOM YHCJIE€ aJbTepHATHUBHBIC, OCO3HAHHO BHIOMpATh Haunbosee
s heKTHBHBIE CTIOCOOBI pelIeHHs YIeOHBIX U MO3HABATEIbHBIX 3a7a4;
pa3BUTHE YMEHUIN CAaMOCTOSITENTLHO OCYIIECTBIIATh, KOHTPOIUPOBATH U
KOPPEKTHPOBATh JICHCTBUS B MpoIecce 00OOIICHMS, CHCTEMATH3AIIH
Y pacUINPEHUs 3HAHUHN, TIOJTYYEHHBIX B OCHOBHOM IIKOJIE;
(hopMupoBaHue YMEHUI CaMOCTOSTEIIEHO OCYIIECTBIISATS,
KOHTPOJIHPOBaTh M KOPPEKTUPOBAThH CBOIO JACSITENBHOCTh IPHU
BBITIOJIHCHHUH 3aJaHHI;

Jluunocmmuote ueau.:
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(hopMUpOBaHHE OCHOB CAMOBOCHHUTAHMSI B MPOLECCE BBIMOIHEHUS
paboT pa3HOTro YPOBHS CIIOKHOCTH;
pa3BUTHE  TBOPYECKUX  CIIOCOOHOCTEH,
CaMOCTOSITEeJIbHOM /1€ TeIbHOCTH.

HUHTYULUU, HAaBBIKOB

UTOI'O

68

I'eomerpus, 11 kaacc

Ne I'naBa/ Conep:kanue MmaTepuasa Kou-Bo eau o0y4eHust
IL./11. 4acoB
I OUJINHAP, KOHYC U HIAP. 14

[lonsitne umnuugpa. Ilnomaas MOBEPXHOCTHM UMIUHAPA.
[Tonsatne konyca. Ilnomane NOBEPXHOCTHM  KOHYcCA.
VYceuénnslii konyc. Cdepa u map. Bzanmnaoe pacnonoxenue
chepsl U 1iockocTu. KacaTenmbHas IIOCKOCTh K cdepe.
[Tnomane cdeprl. Bzaumuoe pacnonoxenue cdepsl U

npsmoit.  Cdepa, BoucaHHas B  HWIMHAPUYECKYIO
noBepxHocte.  Cdepa, BhnucaHHas B KOHHUYECKYIO
noBepxHocTh. CedeHus IWIMHIPUYECKON IOBEPXHOCTH.

CeueHUs KOHUYECKOM IMOBCPXHOCTH.

Ilpeomemnoie yenu:

BBEJICHUE MOHATHUS IIMIMHIPUYECKON MMOBEPXHOCTH, €€ 00pasyrolieil u
ocH, U300pakeHHWEe UMIMHApPA U €ro CEeYeHUs IUIOCKOCThIO,
MPOXOJSIICH Yepe3 OCh, MIIOCKOCThIO, EPIEHIUKYISIPHOUN K OCH;
onpezeNieHUue IUIoNaad OOKOBOM MOBEPXHOCTH IMUIMHIPA, BBIBOA
GbopMyJBl 1T BBIYUCIICHUS OOKOBOHW ¥ TIOJIHOH TOBEPXHOCTH
WIHHIPA;

BBEJICHUE TMOHATHS KOHUYECKOM TMOBEPXHOCTH, €€ 0O0pa3yrolluXx,
BEpIIUHBI U OCH, U300paKEHNE KOHYCa U €r0 CEUeHHUs TUIOCKOCTHIO,
MPOXOJISIIEN Yepe3 OCh, MIIOCKOCThIO, MEPIIEHIUKYIISIPHON K OCH;
ompeseNieHue TOHATUS IJIOm@AAn OOKOBOM TOBEPXHOCTH KOHYCA,
BBIBOJT (DOPMYJIBI [JIsl BBIUMCIICHHUSI OOKOBOM M MOJHOW MOBEPXHOCTH
KOHYyca.

BBEJICHUE TIOHSATHUS YCEUEHHOTO0 KOHYyCa, BBIBOA (DOpMyJNBI st
BBIUMCIICHUS TTOMAAN OOKOBOW M TIOTHOM MOBEPXHOCTU YCEUEHHOTO
KOHYCa;

ornpezeneHue cQepsl U 1apa, X HeHTpa, paauyca, JMaMeTpa;
WCCTIEOBAaHNE B3aMMHOTO PACIOJOXKEHUsI chepbl W TUIOCKOCTH,
JI0Ka3aTelIbCTBO TEOPEMBbl O CBOMCTBE M MPU3HAKE KacaTeIbHOMN
IJIOCKOCTH;
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— BBEJCHHME IIOHATHUS «IUIOWAAb CQepbl», BHIBOX (OPMYNIbl Ui
BBIUMCIICHUS TJIOUIa U cepsl,

— HCCIIeZIOBaHUE B3aMMHOTO PACIIOJIOKEHUS chepsl U MPsIMOH;

— BBEICHHE TOHATHS c¢epbl, BIUCAHHON B  IMJIMHAPHYECKYIO
(KOHMUYECKYI0) IOBEPXHOCTb;

— HCCIENOBAHKME BO3MOKHBIX CEYEHUN LUIMHAPUYECKON U KOHUYECKOU
IIOBEPXHOCTH;

— peleHue 3aJad Ha BbIUMCIEHHE IUIOIAAM OOKOBOM U IOJIHOM
MOBEPXHOCTH IMIMHIPA, KOHYCa, YCEYEHHOro KOHyca, cepbl u
B3aMMHOI'O UX PACIIOJIOKCHHUS.

Memanpeomemnbwie yenu:

— YMEHHUE pacllo3HaBaTh HAa 4YEPTE)Kax, MOJENAX U B PEAJbHOM MHpE
reoMeTpuueckue (GUrypsbl U Tejaa BpallleHHs, IPUMEHATh UX CBOMCTBa
IIPU MOJIEJTUPOBAHUU B €CTECTBEHHO-HAYUHbIX 00JIaCTsIX;

Juunocmmnuie yenu:

— pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHHMsI M MBILUIEHUS MpU
W3YUYEHUHU TeJl BpalllCHHUS.

OBbEMBI TEJI

16

[Tonsitne 06béMa. OOBEM IPAMOYTOJIHLHOTO
napamenenunena. O6béM npsmoii npusMbl. O6bEM
nuauHApa. Beraucnenne 006EMOB Tell ¢ TOMOIIBIO
uHTerpana. O0bEM HakJIOHHON MpU3Mbl. OOBEM NMUpPaMU/IBL.
O6BEM Konyca. O0BEM mapa. OOBEMBI IAPOBOTO CETMEHTA,
IIapOBOTO €JI0s U apoBoro cekropa. Ilnomane chepsl.

Ilpeomemmnoie yenu:

— BBEJCHME MOHATHUS 00bEMa Tell, (OPMYJIMPOBKA, OCHOBHBIE CBOWMCTBA
00BEMOB M BBIBOJ] C UX MTOMOIIIBIO0 (hOpMyJTbl 00BEMA MPSIMOYTOIBHOTO
napasiesIenuIena;

— ompeneireHue U Qopmyia o0b€Ma NpSAMON TNPU3MBI, LUIMHIPA,
HAKJIOHHOM TNpPHU3MBbI, MUPAMUJbl, KOHYCa, YCEUEHHOW MHpaMHJbl U
yCeu€HHOTro KOHYyca, pellieHne 3ajay;

— JI0Ka3aTeJIbCTBO TEOpeMbl 00 00bEME mIapa U ¢ €€ MOMOIIbIO BBIBOJ
(dbopMmybl omaau chepbl, 00bEMOB IAPOBOTO CErMEHTA U LIIApOBOT0
CEKTOpA, pPELIeHUE 3a/1a4.

Memanpeomemnmnboie yenu:

— YMEHHE  MOJEIUPOBAThH  peajbHbIE  CHUTyallMd,  HCCIEIO0BAThH
MPOCTPAHCTBEHHbIE  MOJIENM, HMHTEPHPETUPOBATH  IOITYUYEHHBIN
pe3yJIbTar,
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— pa3BUTHE CIOCOOHOCTEHl K CaMOCTOATEIbHOMY IIOMCKY METO/OB
pELIECHHS MPAKTUYECKUX U MPUKIAAHBIX 3a/1a4, IPUMEHSS U3yYEHHbIE
METO/bI.

Juunocmuule yenu:

— pa3BUTHE MPOCTPAHCTBEHHOIO BOOOpPAXEHUS U MBIIUJICHUS MpU
V3YYECHUH TEJ BpaLICHUS.

BEKTOPBI B IIPOCTPAHCTBE

[TonsiTue BekTopa. PaBeHcTBO BekTOpoB. CilokeHue u
BbIUNTAaHUE BEKTOpPOB. (CyMMa HECKOJIBKHX BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. KoMIutaHapHblE BEKTOpHI.
ITpaBwiio napamuienenunena. PasnoskeHne BeKTopa IO TPEM
HEKOMIUIAHAPHBIM BEKTOPaM.

IlIpeomemmnoie yenu:

— BBCACHHUC IIOHATHUA BCKTOpPA, €ro IJIMHBI, KOJUIMHCAPHBIX W pPaBHBIX
BEKTOPOB;

— (dopMupoBaHME NPEACTABICHUHN O IEHCTBUSX CIOKEHUS U BBIYNTAHUSA
BCKTOPOB, UX CBOﬁCTB, BBCACHUC IIpaBuJia TPCYrOJIbHUKA U IIpaBUJIa
napaJjenorpamma,

— BBEJCHME OIepaluil CI0XKEeHHUsS HECKOJIbKMX BEKTOPOB M YMHOXEHHUS
BCKTOpa Ha 4YHCJIO, IIpaBuJIa MHOFOerJII)HI/IKa;

— OHpCacyICHUC KOMIIJIAaHAPHBIX BCKTOPOB, J0Ka3aTcJIbCTBO
YTBCPKACHUSA O ITPU3HAKC KOMINIAHAPHOCTHU TpéX BCKTOpPOB, IIPpaBUIIO
mapaJjiieJCnurIcaa,

— JI0Ka3aTeJIbCTBO TEOPEMBI O Pa3IOKEHUH JII0OOr0 BEKTOpa MO TpEM
JTAaHHBIM HEKOMILIaHAPHBIM BEKTOpaM, pelIeHHe 3a/1a4.

Memanpeomemnule yenu.

— yMEHHE NPUMEHSTbh BEKTOPHBIM METOJ NMpH pelIeHUuH (U3NIECKUX
3a/1a4;

— YMEHHUE NPUMEHSATh BEKTOpPHI, ONepalyy HajJ HUMHU, UX CBOWCTBA MpHU
MOJIETUPOBAHUH B €CTECTBEHHO-HAYYHBIX 00JIACTSIX.

Juunocmnule yenu:

— paclIMpeHue MPEICTABICHHH O BO3MOKHOCTAX MAaTeMaTHYECKUX
METOJIOB B PA3JIMYHBIX 00JIACTSIX.

METO/JA KOOPAUHAT B ITPOCTPAHCTBE.
JABW/KEHUAL.

14

[IpssMmoyrospbHast cuUcTeMa KOOPAWHAT B TPOCTPAHCTBE.
Koopaunatel Bektopa. CBsizb  MeEXAYy KOOpAMHATAMU

Ilpeomemmnoie yenu:
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BEKTOPOB M KOOpAMHATamu Toyek. [Ipocreiimue 3amadn B
KOOpJuHaTax. YpaBHeHUE cepbl. YToa MEXKIY BEKTOPaMH.
CkassipHOE TIpPOM3BENEHUE BEKTOPOB. BblunciieHue yrioB
MEXAY NPAMBIMA M IUIOCKOCTSMH. YpPaBHEHHE IUIOCKOCTH.
[enTpanbHas cummerpusd. OceBas CUMMETpUs. 3epKajbHas
cummerpus. [lapamnenpHbiii nepenoc. IIpeoOpazoBanue
no1o0owms.

BBEJICHUE MPSMOYTOJbHOM CHUCTEMBbl KOOPAMHAT B TIPOCTPAHCTBE,
OTIpeJieNIeHue KOOPAMHAT TOUKH U BEKTOPA;

JI0Ka3aTelbCTBO YTBEPXKACHUS O KOOpPAMHATaX CyMMBI M Pa3HOCTH
JIByX BEKTOPOB, O KOOpJAMHATaX MPOM3BEJCHHUS BEKTOpa Ha YHCIIO, O
KOOpAMHATaX BEKTOPA;

BBIBOJ] (DOpPMyJIBI Ui HAXOXKIACHUS KOOPAWHAT CEPEAMHBI OTpE3Ka,
JUTMHBI BEKTOPA, PACCTOSHUS MEKIY ABYMS TOUKAMU;

BBIBOJ] YpaBHEHHUS c(epbl JaHHOTO paauyca C LEHTPOM B JaHHOU
TOUKE;

ompezeNieHue yria MeXIy BEKTOpaMHU, CKAISPHOTO MPOU3BEACHUS
BEKTOPOB, JOKA3aTEIbCTBO YTBEPXKICHHS O €r0 CBOWCTBAX;
OTIpeJIeJICHUE yIiia MEXIY JABYMs MPSIMBIMH M yTJIa MEXIy IPSIMOA U
IUIOCKOCTBIO C IIOMOIIIBIO CKAJIIPHOTO MTPOU3BEICHUS BEKTOPOB;
(hopMupoBaHHE TOHATUS YpPaBHEHUS IUIOCKOCTH, MPOXOAAIIEH uepes
JAHHYIO TOYKY TIEPICHIUKYISPHO TAHHOMY BEKTODPY;

dbopMHupoBaHHE YMEHHH HAXOJWUTh pACCTOSIHHE OT TOYKH JO
IUIOCKOCTH,

MPUMEHEHHE BEKTOPOB K PEIICHUIO0 TEOMETPUUECKUX 3aay;
dbopmupoBaHue MpeacTaBieHUuss 00 OTOOpaXKEHUH MPOCTPAHCTBA HA
ce0s, paccMOTpeHHe ciydas, KOrja OTOOpa)KeHHe Ha3bIBaeTcCs
JIBMDKEHUEM MTPOCTPAHCTBA;

OTIpeJieNIeHUe TIOHSITHIA: IEHTPAJIbHAS CHMMETPHSI, OCEBasi CHMMETPHS,
3epKaJlbHasi CHMMETPH ¥ apajlIeNIbHbIN IEpeHoC; 000CHOBAaHNUE TOTO,
YTO 3TH OTOOPAKEHUS IPOCTPAHCTBA HA CEOS SBISIOTCS JBIKCHUSIMH,
BBEJICHWE TMOHATUS IEHTpalbHOE Mmojobue  (roMOTeTHs) U
npeoOpa3oBaHue MMo100us, pacCMOTpeHHE CIoco0a BBEICHHSI TOHATHUS
MOAOOHBIX (UTyp B TMPOCTPAHCTBE C TOMOIIBIO MPeoOpa3OBaHU
nojo0usi, MpUMEHEHHe JBIKEHUI M mpeoOpa3oBaHuil mopodus npu
peIIeHIH TEOMETPHUYECKUX 3a/1ad.

Memanpeomemmnuvle yenu.

pa3BUTHE YMEHUUN HCIONb30BATh METOJ KOOPAMHAT JIJISl BHIYMCIICHUS
WY HAaXOXJICHUsI 00bEéMa mapajiyiesienunea U TeTpadipa, 3a1aHHBIX
CBOMIMH KOOpPJIMHATAMH,
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(bOpMI/IpOBaHI/Ie YMCHI/Iﬁ HaXOoIUuTb PACCTOAHUA OT TOUYKH OO0 IIJIOCKOCTH
U paCCTOAHUA MCKAY CKPCIIHUBAIOIIMUMUCA IMPAMBIMU, 3aJaHHBIMHU B
CUCTEME KOOPpAMUHAT,

Pa3sBUTHC YMCHI/Iﬁ HCIIOJIB30BaTh METOJ KOOpAWMHAT B PCHICHUU
NMPUKIAAHBIX 3a1a4.

Jluunocmmuoie uenu:

Pa3sBUTHUC CIIOCOOHOCTENH K CaMOCTOATCIIPHOMY IIOMCKY MCETOA0B
pPEeIICHUA TMPAKTUYCCKUX W IPUKIAJHBIX 3agad C IIPUMCHCHHEM
HU3Y4YCHHBIX MCTO/IOB,

OCO3HAHUC B3aWMMOCBA3KM MATCMATUKH C JAPYIUMH HOPEAMCTaMU
CCTCCTBCHHO-HAYYHOTI'O M T'YMAHUTAPHOI'O ITUKJIOB.

SAK/IIOYUTEJIBHOE ITIOBTOPEHHUE _
I'EOMETPUMU ITPH IOATI'OTOBKE K HTOI'OBOU
ATTECTALIMHA ITO MATEMATHUKE.

18

Pemenne 3amau no Tteme: «LlunuHap, €ro 3JIE€MEHTHI.
IInomane noBepxXHOCTH UUIMHAPA»; «KOHYC, €ro 3J1€MEeHTHI.
[Tnomanps mnoBepxHOCTH KOHyca»; «Cdepa u map, ux
aneMeHThl. [lnomane chepsl m 00bEM miapa»; «lliromans
HNOBEPXHOCTHU MPU3MbL. O0BEM NpU3Mb»; «OO0BEM LUIUHPA
U KoHycay; «VI3MeHenue miomaau u o6béMa QUrypsl npu
U3MEHEHNU €€ pa3mepoBy»; «['eoMmeTpuss Ha KieTyaTon

Oymare, «TpeyronpHuK, «ITapamnenorpammy,
«IIpsmoyroneHuK,  KBagpar, pomO»,  «Tpamemus»,
«OKpyXHOCTb M Kpyr», «BrnucaHHble u ONUCaHHbBIE
OKPY>KHOCTI».

Ilpeomemmnoie yenu:

yMeThb pemats 3afanus tuna 3, 6, 8§ uz AEMO EI'D (npodunbHblit
YPOBEHB);

BIAJCTh NPpUEMAMH PEIICHUS 3a/1a4 Ha JOKA3aTeJIbCTBO U BHIYHCIICHHUE
tuna 14 u 16 uz JIEMO EI'D.

Memanpeomemmnbwie yenu:

YMEHHE CaMOCTOSITEJILHO ONPEAETATh 1IeJIU CBOEr0 00y4YEHHUs, CTaBUTh
U GpopMyHpoBaTh JUIs ceOs HOBBIE 3a/1auM B yuéOe U 1o3HaBaTeIbHON
NeSITeNIbHOCTH, Pa3BUBAaTh MOTUBBI M1 HHTEPECHI CBOEH MTO3HABATEIbHON
JESTENIHOCTH;

YMEHUE CAMOCTOSITEIbHO IJIAHUPOBAaTh MYTH IOCTHXKEHHS LIENeH, B
TOM 4HCJI€ albTEepPHATHUBHBbIE, OCO3HAHHO BBIOMpaTh Haumbosee
s exTuBHBIC CITOCOOKI pellieH!s YIeOHBIX U MMO3HABATEIBHBIX 33]1a4;
pa3BUTHE YMEHHUI CAMOCTOSTEIBHO OCYIIECTBIISTh, KOHTPOJIMPOBATH U
KOPPEKTHPOBATh JAECUCTBHS B Ipoliecce 0000IIeH s, CHCTeMaTU3aluu
Y PacCIIMPEHHUs] 3HAHUH, IOJyYEHHBIX B OCHOBHOW IIKOJIE;
(dhopMupoBaHue YMEHUH CaMOCTOSITEIIBHO OCYILIECTBIIATD,
KOHTPOJIMPOBaTb M KOPPEKTHUPOBAaTb CBOK JACSITEIBHOCTb IPH
BBITIOJIHCHHUH 3aJaHMHI;
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Juunocmmuele uenu:

— (QopMuUpOBaHHE OCHOB CaMOBOCIIMTAHUS B TIPOIECCE BBIMTOIHEHUS
paboT pa3HOro YPOBHS CIIOXKHOCTH;

— Dpa3BUTHE TBOPYECKHX  CIIOCOOHOCTEH, HWHTYHWIIMH, HABHIKOB
CaMOCTOSITEIbHOM JIEATCIHLHOCTH.

uToro

68
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