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Jannas nporpamma no yuyeOHoMmy npeamety «Marematuka (BKiIro4as anreopy
Y Hauajia MaTeMaTUYECKOro aHaju3a, TeOMETPHIO)» pa3paboTaHa Ha ocHOBe Paboueit
nporpamMmmsl «Anredpa v Hayana matemaTuueckoro ananusza» Kk YMK IIILA. Anumosa
u ap. (AnreOpa u Havyasia MatemaTudeckoro aHanuza. COOpHUK pabouux mporpamm.
10—11 xnmaccel: yue6. mocoOue st oOmieoOpa3oBaT. opraHuzanuii: 06a30BbIA U
yrayon. ypoBau / [coct. T. A. bypmuctpoBa]. — M.: IlpocBemenue, 2018) u
PaGoueii nporpammbl «['eomerpusi» k YMK JI.C. Artanacan u nap. (I'eomerpus.
COopHuk mpuMepHbIX pabouux mporpamMm. 10—I11 kmaccel: yue0. mocoOue ais
oO1eoOpa3zoBar. opraHuzanuii: 0a30Bbli u  yrayon. ypoBHu / [cocT. T. A.
Bypmuctposa]. — M.: Ilpocsemienue, 2019) u cooTBeTCTBYyeT TpeOOBaHUSAM H
MOJIO)KEHUSIM OCHOBHOM o0OpasoBatenbHOl mnporpammel MBOY COII Ne 12 MO
benopeuenckuit paiion c.Hosoanekceescekoe.
1. Ilnanupyembie pe3yabTaThl OCBOEHUS Y4eOHOro mnpeaMeTa (JIMYHOCTHBIE,
MeTanpeaMeTHbIe, IPeJAMeTHbIE)
N3yyenue anreOpbpl M HayaJl MaTeMAaTHMYECKOro aHalv3a B CTapiued miKosie naér
BO3MOYKHOCTb JJOCTHXKEHHSI 00YUYaIOIIUMHUCS CJIEYIOIINX PE3YIbTATOB.
Jluunocmmuuwie:
1) chopMHUpOBaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH; KPUTHYHOCTH MBIIIJICHUSI, yYMEHHE paclo3HaBaTh JIOTUYECKU
HEKOPPEKTHBIE BHICKAa3bIBaHUS, OTIUYATH TUIIOTE3Y OT (paKTa;
2) TOTOBHOCTh U CIIOCOOHOCTh BECTU TUAJIOT C APYTMMH JIIOJAbMH, TOCTUTATh B HEM
B3aMMOIIOHUMAaHUS, HAXOIUTh OOIIKE LEIN U COTPYIHUYATH JJI UX TOCTHKCHHUS;
3) HaBBIKM COTPYJHHUYECTBA CO CBEPCTHHKAMH, JAETbMH MIIAJIIIETO BO3pacCTa,
B3pOCJIBIMH B 00pa3oBaTeNbHOMH, OOIIIECTBEHHO  TOJIE3HOW,  y4eOHOo-
UCCJIeI0BATEIbCKOM, MPOEKTHON U APYTUX BUJAX JIEATEIbHOCTH;
4) TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHHUIO, B TOM YHCJIE caM000Opa3oBaHUIO, HA
NPOTSKEHUW  BCEH  JKU3HU; CO3HATEIBHOE OTHOIICHHE K  HENPEPHIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCIICIIHOW TpodeccHoHaTbHOH U OOIIECTBEHHOM
NEeSITENbHOCTH;
5) acTeTHYecKoe OTHOIIEHHE K MHpPY, BKIIOYAs JCTETHKY ObITa, HAYy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA;
6) OCO3HaHHBIM BBHIOOp Oyaymer mnpodeccun W BO3MOXHOCTEH peanu3aluu
COOCTBEHHBIX XU3HEHHBIX IJIAHOB; OTHOIICHHE K MPO(ECCHOHATIBLHON JesTeIbHOCTH
KaK BO3MO>KHOCTH Y4aCTHUsl B PEIICHUU JINYHBIX, OOLIECTBEHHBIX, TOCYJapPCTBEHHBIX,
OO0IIeHAIMOHATIBHBIX IPOOJIEM.
Memanpeomemmnuvie:
1) ymeHue caMOCTOSATEIBHO OINpPEAENATh LEIU AEATEIbHOCTH UM COCTABIIATH IUIAHBI
NEeSATENBHOCTH; CAMOCTOATEIBHO OCYIIECTBIIATh, KOHTPOIUPOBATh U KOPPEKTUPOBATH
NEeSATENbHOCTh; HMCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHl I JOCTHUIKEHUS
MIOCTABJICHHBIX LEJNEeN M pealn3aliy IJIaHOB JEATENbHOCTH; BBIOMpATh YCHEIIHbIE
CTpaTeTuH B Pa3IUYHBIX CUTYaLIUSIX;
2) yMeHue NPOJYKTHUBHO OONIATHCA U B3aUMOJIEUCTBOBATH B MPOLIECCE COBMECTHOM
NEeSATENbHOCTH, YUUTHIBATh NO3ULIUN JPYTUX YYACTHUKOB J€ATEIbHOCTH, 3()PEKTUBHO
paspeiiatb KOHPIUKTHI;



3) BiajieHUEe HaBBIKAMU MO3HABATEIbHOM, YUeOHO-UCCIIEIOBATEILCKON U MPOEKTHOU
NEATEeNIbHOCTH, HAaBBIKAMU pa3pelieHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJILHOMY TOMCKY METOJOB PEIICHUS! MPAKTUUECKUX 3ajJlad, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB MO3HAHUS,

4) TOTOBHOCTH W  CIHOCOOHOCTh K  CaMOCTOSITEIbHON  MHGPOPMAIMOHHO-
MMO3HABATEILHON NIESITEIIBHOCTH, BKJIIOYAs YMEHHE OPUEHTHUPOBATHCS B PA3TUUYHBIX
HUCTOYHUKAX UWH(OOpMAlMK, KPUTHYECKH OIEHUBATh M  HMHTEPIPETUPOBATH
nH(pOpMaIHIO, TTOTYyYaeMYI0 U3 Pa3JIMUYHBIX UCTOYHUKOB;

5) yMeHHe WHCHOJIb30BaTh CpPEeACTBA HH(DOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
texHosoruit (manee — HWKT) B perieHWd KOTHUTHBHBIX, KOMMYHHUKATUBHBIX H
OpraHU3aIlMOHHBIX 3a7a4 C COOJIOJIEHHEeM TpeOOBaHUN HJProOHOMUKH, TEXHUKH
0€30MacCHOCTH, TUTUEHBI, pecypcocOepeeHus, TPaBOBbIX U ITUYECKUX HOPM, HOPM
uH(OpPMaIIMOHHON 0€30MacHOCTH;

6) BJIaJICHUE S3BIKOBBIMU CPEJICTBAMU — YMEHHUE SICHO, JJOTUYHO U TOYHO W3JIarathb
CBOIO TOYKY 3pEHMsI, UCIIOJIb30BaTh aJICKBATHBIC SI3bIKOBBIC CPEJICTBA;

7) BnajicHUE HaBbIKAaMH TMO3HABATEIbHOU pedIeKCHH KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB M OCHOBAHUMN, TPAHMUII
CBOEI0 3HAHUS M HE3HAHMs, HOBBIX II03HABATENBbHBIX 3a7ad U CPEACTB HX
JIOCTHYKCHUS.

IIpeomemmnvie. bazoswiii yposens.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS HWHTETPUPOBAHHOTO Kypca MaTE€MaTHUKH
OpUEHTUPOBaHBl Ha (HOPMHUPOBAHME IEIOCTHBIX MPEJCTABICHUNA O MHUpe M 0OIen
KyJbTYphl OOYYalOUXCsl MYyTEM OCBOCHHSI CHUCTEMATHYECKUX HAay4YHBIX 3HAHUU U
CIIocO0OB JICHCTBUN Ha MeETanpeaIMETHON OCHOBE, a NpeIMETHbIE pe3ylbTaThl
OCBOCHHS Kypca anreOpbl U Havajl MaTeMaTHYeCKOro aHalu3a Ha 0a30BOM YypOBHE
OPHUCHTHPOBAaHBI Ha OO0ECIEUCHHE MPEUMYIIECTBEHHO O00Ie00pa3oBaTeIbHON U
OOIIEKYIbTYPHOU MOATOTOBKHU. OHU MPEATNOIATraroT:

1) cpopMUpOBaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YaCTH MUPOBOU KYJIbTYpPHI
U O MeCTe MaTeMaTHKU B COBPEMEHHOHN IMBWJIM3AIMU, O CIOCO0aX OMUCAaHUS Ha
MaTEMaTUYECKOM SI3bIKE SBJICHUN PEaTbHOI0 MHUPA;

2) chOpMHPOBAHHOCTh TMPEACTABICHUH O MaTeMaTHYEeCKUX TMOHATHUSAX KaK O
BAKHEUIINX MAaTEeMaTUYECKHX MOJENAX, MO3BOJISIOIIUX OMNUCHIBATH M H3ydaTh
pa3Hble TMPOLECCHl M SIBJICHUSA, IMOHUMAaHUE BO3MOYKHOCTU aKCMOMAaTHUYECKOIO
MIOCTPOCHHS] MATEMATUYECKUX TEOPHIl;

3) BIageHHEe METOJaMH JI0KAa3aTEJIbCTB M aJrOPUTMOB PEUICHUS, YMEHHE HX
MIPUMEHSITh, TPOBOJIUTH JI0KA3aTEIbHBIEC PACCYKIICHHS B XOJI€ PEILICHUS 3a]1ay;

4) BnasieHue CTaHJAPTHBIMU IPUEMaMHU PEILICHUS PALIMOHATBHBIX

U UppallMOHAIBHBIX, [MOKA3aTEIbHbBIX, CTEIIEHHbIX, TPUTOHOMETPUUYECKUX YpaBHEHUM
Y HEPABEHCTB, UX CHUCTEM; HCIIOJb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B
TOM 4YHUCJE JJsl MOWCKA IMyTH PEHICHUS U WUIIOCTpPAlMU PELICHUs] ypaBHEHUU U
HEPABEHCTB;

5) chopMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHAX, UIACSIX U METOAAX
MaTeMaTU4YEeCKOr0 aHAJIN3a;

6) chopMHUpPOBAHHOCTH TPEACTABICHUNW O TMpPOIECcCax M SBICHUSX, HMEIOIINUX
BEPOSITHOCTHBIN XapaKTep, O CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B PEajJIbHOM MUDE,



00 OCHOBHBIX MOHSTHSX AJIEMEHTAPHON TEOPHH BEPOSITHOCTEN; C(HOPMUPOBAHHOCTH
YMEHUN HaXOAHUTh U OLICHUBATh BEPOSTHOCTH HACTYIUIEHHUS COOBITUN B MPOCTEHIINX
MIPAKTUYECKUX CUTyalUsIX U OCHOBHBIE XapaKTEPUCTHUKHU CIIyYalHbIX BEJIUYNH;

7) BiajeHHE HaBBIKAMHU MCIOJIb30BAHMS TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM Mpu
pelICHUH 3a4ad4.

JUist Mcrosib30BaHUsl B MOBCEAHEBHOM MU3HU U 0OECHEYEeHHs] BO3ZMOMXHOCTU
YCIEIIHOTO MPOAOJKEHUSI O00pa3oBaHUsl MO CHEUUATbHOCTSAM, HE CBSI3aHHBIM C
NPUKIAJAHBIM ~ HCIONb30BaHUEM MaTteMmaTuku (1-ii  ypoBeHb  IUIAaHHPYEMBIX
PE3YJIbTATOB), BHITYCKHUK HAYUUTCH, a TAKXKE TOJYUYUT BO3MOKHOCTh HAYUUTHCS JJIS
pa3BUTHs MbIIIEHUS (2-H  ypOBEHb IUIAHUPYEMBIX pE3yJbTaTOB, BBIIEIEHO

KYPCUBOM):

AJiredpa M Havajia MaTeMaTH4ecKoro anajamnsa. (ba3oebil yposeHsb).
AJreOpa.

DJIeMEHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKH

— OnepupoBaTh! MOHATHAMU: KOHEYHOE MHOYKECTBO, OECKOHEYHOE MHOKECTBO,
YUCJIOBBIE MHOJXKECTBA Ha KOOPAWMHATHOM TPSIMOM, DSJIEMEHT MHOXKECTBa,
MOJIMHOXKECTBO, TIEpeceyeHue U OOBEIUHEHHE MHOXXECTB, OTPE30K, HWHTEpBAJI,
NPOMENCYMOK C BbIKOJIOMOU MOYKOU, 2paguueckoe npedcmagieHue MHOMCeCms Ha
KOOPOUHAMHOU NAOCKOCMU,

— nposeepsmb NPUHAOJIEHCHOCTb DTIeMEHMA MHONCECMEBY, 3A0AHHOMY ONUCAHUEM,
— HaxoJIUTh TIEpeceueHue U OOBEIUHEHUE [BYX, HECKOAbKUX MHOXKECTB, IMpe-
CTaBJICHHBIX TpadUUECKHU HA YUCIOBOU MPSMOM, Ha KOOPOUHAMHOU NIOCKOCTU,

— CTPOUTH HA YHUCIOBOU MPSIMOM MOJAMHOKECTBO YHCIOBOTO MHOKECTBA, 3aJJaHHOE
POCTEHIIINMH YCTIOBUSIMU;

— OTEepUpOBaTh TMOHITHIAMU: YTBEp)KIEHUE (BBICKA3bIBAHME), OTPHUIIAHUE
YTBEPKJCHUS, UCTUHHBIC W JIOKHBIC YTBEPXKICHUS, CICACTBUE, YACTHBIA Cllydal
00IIIero yTBepKaeHUs, KOHTPIPUMED;

— pacno3HaBaTh JIOKHBIE YTBEPKIACHUS, OIIMOKUA B PACCYKIEHHUAX, B TOM YHUCIE C
HCIIOJIb30BaHUEM KOHTPIIPUMEPOB;

—  nposooumb 00KA3AMENbHblE PACCYHCOeHUs 0N 0OO0CHOBAHUS UCMUHHOCTU
YMBEPHCOeHUII.

B noBcegHeBHOM KU3HU U NIPU U3YYEHHUHU IPYTUX Y4eOHBIX NPeIMeTOB:

—  UCIIOJIb30BaTh YHCIIOBbIE MHOYKECTBA HAa KOOPJAWHATHOW MPAMOM W Ha Ko-
OPOUHAMHOU NAOCKOCU OJIsl ONUCAHUS PeaNbHbIX NPOYECCO8 U SAGTIeHULL

—  MPOBOAUTH JIOTUYECKHUE, OoKa3amesbHble PACCYXKIACHUS B CHUTyalUsX MO-
BCEIHEBHOM XU3HU, NpU peueHuu 3a0ad u3 opy2ux npeomemos.

‘3neck u ganee:

na 1-M ypoBHe — 3HaThb ONpPEACIICHUE TMOHATHS, YMETh MOSICHATH €r0 CMBICI, UC-
MOJIb30BAaTh IMOHATHE W €Tr0 CBOMCTBA MpPHU MPOBEICHUM PACCYXKACHUM, pPEIICHUU
3ajady;

Ha 2-M ypOBHE — pacno3HaBaTh KOHKPETHbIE MPUMEPHI OOLIUMX MOHSATHH MO Xa-
PaKTepHBIM MPU3HAKAM, BBINOIHATH JIEUCTBUS B COOTBETCTBHM C ONPEACIICHUEM U
MPOCTEHIIMMU  CBOWCTBAMU TOHSATUM, KOHKPETU3UPOBATh MpUMEpamMu o0OIIue
MIOHSATHUSI.



Yucjia 1 BbIpaKeHU A

- OnepupoBaTh MNOHATHUSIMHU: HATYpPaJbHOE W ILEJIOE YHCIO, ACIUMOCTh YHCEN,
OOBIKHOBEHHAsI JIp0o0b, JeCATUYHAsT APOOb, PallMOHAIBHOE YKCIIO, UPPAMOHAIBHOE
YUC0, NPUOIMKEHHOE 3HAYEHUE 4YHCIIAa, YacTh, JOJs, OTHOIICHUE, MPOIICHT,
MacimTao;

- ONepupoBaTh MOHATUSIMU: Jorapudm dYucia, TPUTOHOMETPUYECKAS OKPYXKHOCTh,
paouanHas W TpajlyCHas Mepa yria, CHHYC, KOCUHYC, TAHT€HC U KOTAHI€HC YTJIOB,
MMEIOIIUX MPOU3BOJBHYIO BEJIMYHMHY, YUCIA € U N, BBIIOIHATH apu(METHUYECKUE
JNEUCTBUA C LIEJNBIMU M PALMOHAJIBHBIMHU UYKMCJIAMH, COUETAsl YCTHBIE M MUCHMEHHBIC
PUEMBI, TIPUMEHSISI IPU HEOOXOIUMOCTH BBIYUCIIUTEIILHBIE YCTPONCTBA,

CpaBHUBATh paIlMOHAILHBIC YHCJIA MEXAY COOOM; CpaBHHUBATh C pPaIlMOHATbHBIMU
YUCIIAMH 3HAYEHUSI LEIIbIX CTENEHEW YMCel, KOPHEN HAaTypaJIbHOM CTENIEHH U3 YUCET,
JorapuMoOB YuCeT B MPOCTHIX CIIy4asiX; BBIMOJHATH HECIIOXKHBIE MpeoOpa3oBaHUS
YHUCJIOBBIX BBIPAXKEHUM, COJIEPIKAIIUX CTEMEHH YMUCEJI, KOPHU U3 YhCel, Jorapu(msl
YUCeJ; HAX0OUMb  3HAYEHUS] KOPHSA  HAMYPAIbHOU  CMeNneHu, CmeneHu ¢
PAYUOHATILHLIM — NOKA3amesem, J102apuipma, UCHOAb3YS Npu  HeoOdXoouMocmu
BbIUUCIUMENIbHBLE YCIMPOUCNEA,

MOJIb30BAaThCS OIEHKOM W TPUKUAKOW MPH TPAKTUUECKUX pacdéTax; M300pa)xaTb
TOYKAMHU Ha KOOPJAMHATHOM MPSIMOM 1I€JIbI€ U pAllMOHAIBHBIEC YUCIIA; LIEJIbIE CTEIECHU
qyucesl, KOPHU HATypaJIbHOM CTENEHU W3 4YHuCell, JoTapu(Mbl YHCENT B IMPOCTHIX
CIy4asix;

- BBINOJHATH HECJIIOXKHBIE TIPeoOpa3oBaHUs LENIbIX W APOOHO-PAIIMOHATBHBIX
OYKBEHHBIX BBIPOKCHUM;

BBIpaXKaTh B MIPOCTEUIINX CIydasiX U3 PAaBEHCTBA OJHY IEPEMEHHYIO Uepe3 APYTHUE;
BBIYHCIISITh B TPOCTBIX CydasX 3HAYEHUS] YUCIOBBIX M OYKBEHHBIX BBIPaKCHHUI,
OCYIIECTBIIISI HEOOXOAUMBIE TIOJACTAHOBKHM M TPEOOpa3OBaHUS, MPOBOOUMb NO
U3BECMHBIM  (POPMYNIAM U NPABULAM NPeodPa308aHUsi OVKBEHHbIX BbIPANCEHUL,
BKAIOUAIOWUX CMENeHU, KOPHU, 102apu@mbl U mpucoHomempuieckue popmyivl,
HAX00umv  3HAYEHUs. YUCAO0BbIX U  OYKBEHHLIX  GbIPAJICEHULl,  OCYULeCMBIIAs
Heobx00uMble NOOCMAHOBKU U NPeodpPA308aAHU;

n300pakaTh CXEMATHYCCKH YyroJj, BEJIMYMHA KOTOPOrO0 BBIpAKEHA B rpaaycax WU
paouauax,

OLICHMBATh 3HAKW CUHYCAa, KOCUHYCA, TAHIC€HCA, KOMAH2eHCA KOHKPETHBIX YTJIOB;
UCNONB308AMb NPU peuleHuu 3a0ay mabIudHble 3HAYEHUS MPUSOHOMEMPUUEeCKUX
@yHKYULL Yenos;

BbINOJIHAMb NEPeBoO BeNUUUHBL Veld U3 PAOUAHHOU MepPbl 8 2PAOYCHYIO U 0OPAMHO.

B mnoBceqHeBHOH KM3HM W NMPHU M3YYEeHUU APYTHX Y4eOHBIX NMpeaMeTa:
BBITIOJIHATD neiictBus ¢ 4YMCIOBBIMH JaHHBIMU TPU PEHICHUH 3aJad IpaK-
TUYECKOI0 XapaKTepa U 3a0ay U3 pasiuyHulx obaacmeil 3HAHUL, UCTIONB3Ys  TPHU
HEOOXOJUMOCTH CIIPABOYHBIC MAaTepHalbl W BBIYHCIHTEIIBHBIC YCTPOMCTBA;

— COOTHOCHUTH pPeajbHbIe BEIMYMHBI, XapPAKTEPUCTUKH OOBEKTOB OKPYKAIOIIETO
MHpa C UX KOHKPETHBIMUA YUCJIOBBIMHU 3HAYCHUSMH;

— HCIIOJIB30BaTh METOJbI OKPYIVIEHUS W NPUKUIKU MPU PEIICHUH MPAKTAYECKUX
3aJ1a4 MOBCEIHEBHOM KM3HHU;




—  OYeHuBamv, CpAGHUBAMb U UCNOL308AMb NPU PEeUleHUU NPAKMUYEeCKUx 3a0ay
YUCNI08ble 3HAYEHUS PealibHblX GeUYUH, KOHKDEemHble YUCIo8ble XaApaAKmMepUCmuKu
00bEKMO8 OKpYHCarowe2o Mupa.

YpaBHeHUs] U HEPABEHCTBA

— Pemratp MHEWHbIC YpaBHEHHS U HEPABCHCTBA, KBaIpaTHBIC YPaBHCHMS,

— pemiath JorapuMUUECKUE U MOKa3aTelbHbIC ypaBHeHMs Buaa 10ga(bX + ¢) = d,
a® * ¢ = d (rme d MOXHO TpeACTaBUTH B BHJAE CTEINCHH C OCHOBAaHHEM a) H
HepaBeHcTBa Bua 100; X < d, a* < d (rae d MOXXHO MPeACTaBUTh B BUAE CTCIICHH C
OCHOBaHHEM a),

—  TPUBOJWUTH HECKOJIBKO MPHUMEPOB KOPHEH TPUTOHOMETPHYECKOI'O YpaBHEHHS
BUga SINX = a, COSX = a, tgX = a, CtgXx = g, rae a — TabJIUYHOE 3HAYCHUE
COOTBETCTBYIOIICH TPUTOHOMETPUUECKON (HYHKIUH;

—  pewiamsv HeClONCHble DAYUOHATbHble, NOKA3AmenbHbvle, Jjlo2apugmuyeckue,
MPUSOHOMempu4ecKue yYpasHenus, HepaseHCmea U Ux Ccucmemvl, Hnpocmeluiue
UppayUOHAaIbHble YPABHEHUS U HEPABEHCMEA,

— UCNONIb308aMb MemMOObl peuleHuUsi YPAGHeHUll. npugedeHue K Uudy «npouszsedenie
PABHO HYTIO» UTU «YACTMHOE PABHO HYI0Y», 3AMEHA NePEeMEHHbIX,

— UCNONB308AMb MEMOO UHMEPBANO08 OJisl peuleHUst HePaBeHCME,

— UCNONBL308aMb 2pagpuyecKuti Memoo 0 NPUOIUNCEHHO20 peuleHusl YPAGHeHUU U
HepageHcma,

—  u300padicamv HA MPUSOHOMEMPUUECKOU OKPYICHOCTU MHOICECMBO peuleHUl
MPUCOHOMEMPULECKUX YPAGHEHUL U HePABEHCNS.

B noBceHeBHOIi *KU3HU ¥ TPH U3YYE€HHUH JAPYTHX YUeOHBIX MPEAMETOB:

— COCTaBIISITh M pEIIaTh YpPaBHEHUS, CUCTEMbl YPaBHEHWH u HepaseHcmed TIpH
pEIIEHNN HECIIOKHBIX MPAKTUYECKUX 3344 U 3A0ay U3 Opyeux yueOHvlxX npeomemos;
—  UCNONBL306aMb YPABHEHUSI U HepaseHcmea OJisi NOCMPOCHUs. U UCCAe008AHUSL
NPOCMENUUX MAmemMamuieckux Mooenell pPedarbHblX CUMmyayutl uid NpPUuKiaoHblX
3a0ay;

— yMemb UHmMepnpemupo8ams NOJYYEHHbIU NPU peueHul YPaeHeHUs, HePaABeHCMEa
UU cUCmeMbl pe3yibmam, OYeHUsams e20 npasoonododue 6 KOHmeKcme 3a0AHHOU
PEANbHOU CUmyayuu uiy NPUKIaOHoU 3a0a4u.

TexcToBbIC 321a4H

Permath HECIIOXKHBIC TEKCTOBBIC 3aJaud Pa3HBIX THUIIOB, peulams 3a0a4i PA3HbIX
MUNno8, 6 MoM HuUcie 3a0a4u NOBbIUEHHOU MPYOHOCMU, 8bLOUPAMb ONMUMATbHBII
Memoo peutenust 3a0ayu, paccmampueds pa3iuiHvle Memoobl,

aHAJIM3UPOBATh YCIOBUE 3ajJa4d, CTPOWTH I ©€ pPEIIeHUS MaTeMaTHdeCKYIo
MOJICTTb, NPOBOOUNMb OOKA3AMEIbHbIE PACCYHCOeHUs], TIOHUMATh U MCIIOJIb30BaTh IS
pelreHuss 3amayd  MHQPOPMAIUIO, MPEACTABICHHYID B BHAC TEKCTOBOW |
CUMBOJIHOM 3aIMCH, CXEM, TaOJIHIl, JuarpaMm, rpad)ukoB, PUCYHKOB,
JCHCTBOBATh 110 aJTOPUTMY, COJEPKAIEMYCsl B YCIOBHHM 3aJa4H; HWCIIOJIH30BaTh
JIOTUYECKHE PACCYXKJICHUS TpPH PEIICHUW 3a7add; paboTath ¢  U30BITOYHBIMH
YCIIOBUSIMHU, BbIOMpass W3 Bced HMH(OpMaIMu JTaHHbIC, HEOOXOIUMBIC JIJIS PEIICHUS
3aJ1a4H;

OCYIIECTBJIATh HECIOKHBIM IMepedOp BO3MOXKHBIX PEIICHWH, BBIOUpAs W3 HHUX
ONTUMAIBHOE TI0 KPHUTEPHUSIM, CPOPMYIUPOBAHHBIM B YCIOBHH; aHAIU3UPOBATH U




WHTEPIPETAPOBATH MOTYYEHHBIC PEIICHUS B KOHTEKCTE YCIIOBUS 3aJ1ayH, BHIOMpATH
pelieHus, He MPOTUBOpEYAllle KOHTEKCTY; pellaTh 3aJadyd Ha Pacu€T CTOMMOCTH
MOKYIIOK, YCIYT, MOE30K U T. II.; pellaTh HECIOKHBIE 33/1aud, CBSI3aHHBIE C JOJIEBBIM
y4acTHeM BO BIIaJCHUU GUPMOMA, IPEATPUITHEM, HEIBHIKUMOCTHIO;

pemath 3aJadyd Ha TPOCTHIC MPOIEHTHI (CHCTEMBl CKHIOK, KOMHCCHH) W Ha
BBIYHCIICHUE CIIOKHBIX TIPOIEHTOB B Pa3IMYHBIX CXEMaX BKJAJO0B, KPEAWTOB H
WIOTEK;

pemaTh MpakTHYeCKUe 3aJauu, TPEOYIOIINE UCIOIb30BaHUS OTPUIIATEIbHBIX YHCEN:
Ha ONpECIICHUE TeMIlepaTyphl, MOJOKEHUS Ha BPEMEHHON OCH (10 Halel 3pbl U
MOCJIE), TJIyOUHBI/BBICOTHI, HA JBMKEHUE JEHEKHBIX CPeJCTB (IIPUXOJ/pacxoma) U T.
.
UCIIOJIb30BaTh MOHATHE MaciiTada JIsd HaXOXKICHUS PACCTOSHHUMA M JUIMH Ha KapTax,
TUTaHaX MECTHOCTH, IIaHAX MMOMEIICHHH, BRIKPOWKAX, IPH paboTe Ha KOMITBIOTEPE U
T. II;

pewiams 3a0ayu, mpebdyrujue nepebopa 6apuarmos, NpPoeepKu YCioBUll, 8blOopa
ONMUMANBLHO20 pe3ybmama,

AHAIU3UPOBAMb U UHMEPNPEMUPOBAMb Pe3y1bmamuvl 8 KOHMeKCcme YC108Usl 3a0ayl,
8blOUpaAMb pelerUsl, He npomusopeyaujue KOHMeKcmy,; nepesooums npu peueHuu
3a0a4u uH@opmayuro U3 00HOU opmuvl 8 Opy2yl0, UCHOAL3YS NPU HeoOX0OUMOCMU

cxemvl, madbauysl, epaguxu, OUazpammol.

MaremMaTH4YeCKH aHAIM3.

DyHKLMK

—  OmnepupoBaTh TOHSATUSMHU: 3aBUCHUMOCTh BEIUYHH, (YHKIHUSA, apryMeHT H
3HaueHne (YHKIUH, OOJACTh OMpeCNIeHHUsT M MHOXKECTBO 3HWaueHWi (yHKIHH,
rpaduKk  3aBUCUMOCTH, Trpaduk GYHKIUWA, MOydd (QYHKIUHA, [POMEKYTKH
3HAKOIIOCTOSTHCTBA, BO3pacTaHue W yObIBaHWE (YHKIIMH HA YHCIOBOM IPOMEKYTKE,
HanOoJbllice W HAaWMCHbBIEE 3HAYCHUs (QYHKIMHM Ha YHCIOBOM IPOMEXKYTKE,
nepuoanyeckas QyHKIUS, TIEPUOT, YEMHAL U HeUEMHAsL PYHKYULL,

ONEPUPOBATh TMOHITHAMH: TIpsMas W OOpaTHas MPOMOPIMOHAIBHOCTD, JIMHCHHAS,
KBaJIpaTU4Has, JorapupmMudeckas 1 mokasateibHas QyHKIHH, TPUTOHOMETPUIECKUE

dynxmy;
pacno3HaBaTh Tpaduku GyHKIUHA TOpsIMOW W OOpaTHOW MPOMOPIHUOHATHLHOCTH,
JIMHENHOM, KBaJIpaTU4HOM, JorapupMHUUIECKOH, IIOKA3aTeIbHOU U

TPUTOHOMETPUUYECKUX (PYHKIIMA M COOTHOCUTH UX C (OpMyJaMH, KOTOPHIMH OHH
3aJ1aHbI;

HaxOJIUTh O rpaduKy IPUOIMKEHHO 3HAUCHUS (PYHKIIUH B 3aJJaHHBIX TOUKAX;
ompeneNaTh 1o rpaduKy cBolcTBa GYHKIMHU (HYJIH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA,
MIPOMEKYTKA MOHOTOHHOCTH, HAaNOOJIBIIINE M HAUMCHBIIINE 3HAYCHHS U T. 11.);
CTPOHUTHh JCKH3 Tpaduka (YHKIUH, YIOBICTBOPSIOIICH MpHUBEAEHHOMY HAOOpY
yCIOBUH (TIPOMEKYTKH BO3pAaCTaHHS M YOBIBaHMS, 3HaueHWE (DYHKIMHA B 3aJIaHHOU
TOYKE, TOYKU IKCTPEMYMOB, ACUMNMOMbL, HYAU DPYHKYUU u m. 0.); onpeoesimo
3HaueHue QYHKYUuU No 3HAYEHUI0 apeyMeHma Npu pPAa3iuyHblX Cnocooax 3a0anus
dyuKkyuu, cmpoumso epaguKru U3yYeHHvlX QYHKYUL,



pewiams  YpaeHeHus, npocmeuuiue CUCmemvl VPAGHEHUU, UCNOb3YA CE0UCMEA
@yHKYUll u ux epaguxu.

B mnoBcenHeBHOW KHU3HM W TPU HU3YYEeHHMH APYrUX Y4YeOHBIX TMPeIMETOB:
OmpeneNaTh Mo TpadukaM U UCnOIb308amb Ol PeuleHus NPUKIAOHbIX 3A0ay
CBOWMCTBA pEaJbHBIX IPOIECCOB M 3aBUCUMOCTEH (HaMOOIbIIME W HAWMCHBIINC
3HAYCHUs, TPOMEKYTKH BO3pACTaHUSI M YOBIBAHHS, MPOMEKYTKH 3HAKOTIOCTOSHCTBA,
acumnmomyl, IEPUOJ U T. 1), UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU
MPAaKTHUECKOHN CUTYAIH; onpeoeisams no epaguxkam npocmeiuiue Xapakmepucmuxu
nepuooUdecKuUx Npoyeccos 6 OuoI02UU, IKOHOMUKe, MY3blKe, paouoces3u u m. M.
(amnaumyoa, nepuoo u m. n.).

ANeMeHTbl MaTeMaTU4eCcCKoro aHanmsa

OnepupoBaTh MOHATUAMU: TPOU3BOIHAS (PYHKIIMU B TOYKE, KacaTreiabHas K rpaduky
GyHKIIMU, Tpou3BOAHAS (DYHKIIMH, OTPEACIATh 3HAYCHUE MPOU3BOIHON (DYHKIIMH B
TOYKE TI0 N300paKEHUIO

KacaTeJbHOW K rpaduKy, NMPOBEAEHHOW B 3TOH TOYKE; GbIUUCAAMb NPOU3BOOHYVIO
OOHOUYJICHA, MHO2OYNICHA, KBAOPAMHO20 KOPHS, MNPOU3BOOHYIO CYMMbL (DYHKYULL,
BLIYUCTAMb  NPOU3BOOHBIE INEMEHMAPHBIX QYHKYUL U UX KOMOUHAYUL, UCNONIb3YS
CNpasouHble Mamepuaivl, PEIIaTh HECIOXHBIC 3ajaMd Ta TMPUMEHEHUE CBS3H
MEXAy IMIpOMEXyTKaMH MOHOTOHHOCTU n TOUKaMU JKCTpemMyMa
YHKLUNN, C OOHOM CTOPOHHI,

U MPOMEKYTKAMHM 3HAKOMOCTOSIHCTBA M HYJISMH IPOM3BOJHONW 3TOW (YHKIIUH — C
JpYTOH;

uccnedogamv  (yHKyuu  HA MOHOMOHHOCMb,  HAXOOUMb  Haubolbuwue U
HauMeHbue  3Ha4enus:  QyHKyul, cmpoumsv  2papuKu  MHO2OYIEHO8 U
NPOCMBIX PAYUOHATIbHBIX PYHKYULL ¢ UCNONB308AHUEM ANNAPAMA MAMEMAMULECKO20
ananusd.

B noBce1HeBHON KM3HU M TIPH U3yYeHUHU APYTHX YUeOHBIX MPEIMETOB:

— MOJB3YyACh Tpad)KaMu, CPaBHUBATh CKOPOCTH BO3pacTaHUs (pOCTa, MOBBIIICHHMS,
YBEJIMUCHHUS M T. 11.) WIM CKOPOCTH YOBIBaHMS (ITaJICHUS, CHUKCHUS, YMCHBIICHHS H
T. 11.) BEJIMYHMH B PEATHHBIX MPOIIECCaXx;

— COOTHOCHTH Irpad¥Ky peaabHbIX MPOIECCOB U 3aBUCHUMOCTEH ¢ UX ONMHCAHUAMHU”
BKJTIOYAIOIIUMHU XapaKTePUCTHKA CKOPOCTH HM3MEHEHHS (OBICTPBIA POCT, IUIABHOE
MMOHUKEHUE U T. I1.);

WCIIOIb30BaTh TpauKH pPEATbHBIX IPOIECCOB JUIS  PEIHICHUS  HECIOXKHBIX
MPUKIIAIHBIX 3a]1a4, B TOM YHCJIEC ONPEAess 1Mo rpadruKy CKOPOCTh X0/a IpoIiecca;
— peuams NPUKIAOHble 3a0ay U3 Ouoao2ul, Gu3UKU, XUMUU, IKOHOMUKU U OPY2UX
npeomemos, CeA3aHHble C UCCAe008AHUEM XAPAKMEPUCMUK DPeanlbHbiX NpPOUeccos,
HAX0HCOeHUeM HAUDOILUUUX U HAUMEHbUIUX 3HAYEeHUL, CKOPOCMU U YCKOPEHUsL U M.
n., UHMepnpemuposams NOJIYYEHHbLE PE3VIbMAMbL.

CTaTHCTHKA ¥ TEOPHUS BePOSITHOCTEH, JJOTHKA U KOMOMHATOPHKA

—  OmnepupoBaTb OCHOBHBIMHM OITMCATEIBHBIMUA XapaKTEPUCTUKAMHU YHUCIOBOTO
Habopa: cpenHee apudmeTndeckoe, Meauana, HanoboIbIIee U HAMMEHBITIEE 3HAUYCHHUS;



— OIEepUPOBATH MOHATHUSAMH: YACTOTA U BEPOSITHOCTH COOBITHS, CIIyIailfHBINA BHIOOD,
OTIBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMUA COOBITUSIMU;

— BBIYHCIIATH BEPOSTHOCTH COOBITHI Ha OCHOBE TIOJICYETA YMCIIa MCXOOB;

— umemv npeocmasierue: 0 OUCKPEMHbBIX U HENPEPLIBHLIX CAYUAUHBIX GeTUUUHAX U
pAacnpeoenenusix, 0 He3a8UCUMOCMU CHYYAUHBIX GEeIUYUH, O MAmemMamuiecKkom
0HCUOAHUU U OUCNEPCUU CIYUAUHBIX BEeIUYUH, O HOPMAILHOM pacnpeoeneHuu U
npUMepax HOPMAibHO PACNPeOeNEeHHbIX CIYYAlHbIX eIUYUH,

—  NOHUMAmMb CYyMb 3aKOHA OONbUWUX YUCeT U 8blOOPOUHO20 Memood USMepeHUs.
gepossmHocmel,

— umemdv npeocmasienue 00 YCI08HOU BePOAMHOCMU U O NOJHOU 8epPOAmMHOCHIU,
NPUMEHSAMb UX 8 peuleHuU 3a0au,

— umems npedCcmasiieHue 0 8aNCHbIX YACMHBIX 8UOAX pacnpeoeneHuli U NPUMeHsImy
Ux 6 peuilenuu 3a0au,

—  umemdv npedcmaenenue O KOPpelayuu CAYYAUHbIX GelUdUH, O JUHEUHOU
pezpeccuu.

B noBceqHeBHO KM3HU M TP M3YyYeHHH APYTUX MPEAMETOB:

— OIICHUBATh, CPABHUBATH U 6bIYUC/IAMb B TIPOCTHIX CIIYYasIX BEPOSATHOCTH COOBITHI
B pEAJIbHOU KU3HU;

YUTaTh, COIOCTAaBJIATh, CPaBHUBATh, HMHTECPIPETHPOBATH B TMPOCTHIX CIIydasX
peaNbHBIC JIaHHBIC, MPEACTABJICHHBIC B BHUJAC TaOIMI], JgUarpaMm, TpaduKoB;
8blOUpaAMb NOOX00sWUEe MemoObl NpPeoCmasieHuss U 00pabomKu OAHHBIX, YMemb
peuams Hecl0diCHble 3a0ayll Ha NpUMEeHeHUe 3aKOHA OONbUUX YUucel 8 COYUONIO2ULU,
CMpaxoeauuu, 30pagooXpaHenHuu, obecnedeHuu OE30NACHOCMU HACEeleHUs 8
Ype3BbIYAUHBIX CUMYAYUSX.

HcTopusi 1 MeTObI MATEMATUKHU

— OnuceIBaTh OT/ACIBHBIE BBIIAIOIINECS PE3yTbTaThl, IOTYYECHHBIE B XOE Pa3BUTHS
MaTEMaTUKU KaK HAYKU;

— 3HaTh MPUMEPHl MATEMAaTHYECKUX OTKPBHITUA M MX aBTOPOB B CBSA3H C OTede-
CTBEHHOM W BCEMHPHOW HCTOPHEH; npedcmasiams 6KIAO 6blOAWUXCA Md-
MeMamuKo8 8 pazeumue MamemamuKy U UHbIX Hay4yHblX obiacmetl;

— TOHUMATh POJIb MATEMATUKH B pa3BUTHU Poccuu;

— TPUMEHSATH W3BECTHBIC METOBI MPU PEIICHUH CTAHIAPTHBIX U HeCMAHOAPMHBIX
MaTeMaTUYECKUX 3a7a4; UCNOJIb308AMb OCHOBHbIE Memoodbl 00KA3AMENIbCMEd,
npo8ooumsb 00KA3amenbCmeo U 8bINOIHAMb ONPOBEPIHCEHUE;

— 3aMeyYarh U XapaKTepHU30BaTh MATEMATHUECKHE 3aKOHOMEPHOCTH B OKPYKAIOIIEH
JICHCTBUTEIBHOCTU U HA UX OCHOBE XApaKkmepuzosamv Kpacomy U COB8epPULeHCMBO
OKpYHCarowe20 Mupa, a makice npou3eedeHuti UCKyCccmed,

—  npumeHamb npocmeuuiue NPoSpaAMMHbIE Cpeocmeéa U INeKMPOHHO-KOM-
MYHUKAYUOHHbLE CUCEMbL NPU PeuteHUU MamemMamuidecKux 3a0au.




I'eomerpus.

I'eomerpus.

- ONepUpOBaTh TOHATHSAMHU: TOYKA, MpsAMas, ILIOCKOCTh, TMapaUIeIbHOCTh U
MEPICHANKYISIPHOCTD MPSMBIX M TUIOCKOCTEH;

- pacmo3HaBaTh OCHOBHBIE BHABl MHOTOTPAaHHHUKOB (NIpU3Ma, TUPAMHJA,
MPSIMOYTOJILHBIN TIapajuieNienunes, Kyo) u Teq BpauieHus (KOHycC, MWIMHAP, cepa
U 1ap), 6rademv CMAHOAPMHOU Klaccugukayuel npoCmpaHCmeeHHbIX @uayp
(nupamuosvl, npusMsvl, napaiieienuneovl);

- n300paxkaTh U3ydaeMbie GUTYPBI OT PYKH M C TPUMEHEHUEM MPOCTHIX YSPTEKHBIX
WHCTPYMEHTOB;

- enaTh (BBIHOCHBIC) IJIOCKHUE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BUJI CBEPXY, COOKY, CHUBY; CIPOUmMb CeueHusi MHO202PAHHUKOS,

-U3BJICKATh,  UHMEPNpemuposamsv U  Nnpeodpasoevieams  WHPOPMAIHIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKMX (UTypax, MPEACTaBICHHYIO Ha dYepTexax M
PHCYHKaX;

—  ONUCKHIBAMb 83AUMHOE PACHOJIONCEHUE NPSIMBIX U NIOCKOCMEll 8 NPOCIPAHCMEe;
— OpUMEHSTh Teopemy Iludaropa mpu BBIYUCICHHHM 3JEMEHTOB CTe-
peoMeTpUIecKUuX GUryp; HAXOAUTH 00BEMBI M IIOIIAIM TIOBEPXHOCTEH MPOCTEHIINX
MHOTOTPAaHHHUKOB, TEJI BPAIIECHUSI, 2e0Mempuyeckux meji ¢ IpUMEeHEeHHEeM (OpMYJT;
BLIYUCTSAMb PACCMOAHUSL U Y2lbl 8 NPOCMPAHCIEE, NPUMEHSMb 2eOMEempuiecKue
akmul 01 peuwieHust 3a0a4, NPeOnoNALAIOUUX HECKOIbKO UWLA208 PEeuleHUs, eciu
VCNOBUSL NPUMEHEHUS 3A0AHbL 8 IBHOU (hopme;

pewams 3a0a4il HA HAXONCOCHUE 2eOMempUHecKUX 6eludun no oopazyam uiu
aneopummam; (popmyauposams ceolicmea U NPUSHAKU Gueyp, OOKA3bIEAMD
2eomempuyeckue ymeepucoeHus. MOBCETHEBHOM KU3HM U NMPH U3YyYeHHH JPYrUX
NpeIMeTOB: COOTHOCHTh aOCTPAaKTHBIC T'€OMETPHUYECKHE TOHATHA W (aKTBl C
pealbHBIMH KHU3HCHHBIMH OOBEKTAMH U CHUTyalusmu; i[(-moip30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (GHUTYp Ul PEHICHHS THIOBBIX —3a/1ad
NPaKTHYECKOTO COACPIKaHUS; COOTHOCUTD TUIOMIAJN TOBEPXHOCTEH TEJI OAMHAKOBOM
(OpMBI pa3IHYHOrO pa3Mepa;

COOTHOCHUTBH 00BEMBI COCYIOB OJJMHAKOBOM (POPMBI pa3IHYHOIO pa3Mepa;

OlLICHUBATh (POPMY MNPAaBHUIBHOTO MHOTOIDAaHHHMKA IOCJIE CIWJIOB, CPE30B U T. II.
(ompeaensaTh KOJIMYESCTBO BEPIIMH, pEOSP U rpaHeil MOMTyYCHHBIX MHOTOIPAHHHKOB);
UCNONIb308aMb  CEOUCMBA  2eOMEeMpPUYecKux — gueyp 01 peuwleHuss  3a0ay
APAKMU4ecKo20 xapakmepa u 3a0ay u3 opyaux obnacme 3HaHull.

BeKTOpbI M KOOPJAHHATHI B NPOCTPAHCTBE

OnepupoBaTh MOHATUSIMU: IEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, Yrojl MEXIy BEKTOPaMHU,
CKQJISIPHOE MPOMU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUIAHAPHBIE BEKTOPHI;
HaxoJIUTh KOOPJMHATBHl BEPIIMH Ky0a ¥ NPSIMOYrOJIbHOTO TNapajuielienunesa,
paccmosnue medxcoy 08yMs mo4yKamuy, HaXOAUTh CYMMY BEKTOPOB M MPOU3BEICHUE
BEKTOpA Ha YUCIIO, Y207 MeHcOy 8eKMOPAMU, CKANAPHOe Npou3eeoenue, packiaobl-



8amv GeKMOp NO O08YM HEKOJIUHEAPHbIM 8EeKMOpaMm, 3a0aeamv NIAOCKOCHIb
ypaeHneHuem 6 0eKapmogol cucmeme KOOPOUHAM,; peuiams npocmetiuiue 3a0ayu
86e0eHUeM 6eKMOpHO20 basuca.

Hctopusi . meroabl _MareMaTHKM _OnuChIBaTh OTHAEJIBHBIE  BBIAAIOMINECH
pe3yJIbTaThl, TOJYUYECHHBIE B XOE PA3BUTUSI MATEMATUKN KaK HAYKH;

3HaTh NOPUMEpPbl MAaTEMATHYECKHX OTKPHITUM M MX AaBTOPOB B CBA3U C
OTEUECTBEHHONW M BCEMHUPHON WCTOpUEH; npedcmasisims 6K1A0 BblOAIOUJUXCSL
MaAmemMamukos 6 passumue MamemMamuku U UHbIX HAYYHbIX oOnacmeti; TIOHUMATb
pOJIb MaTEMATUKHU B pa3BUTUH Poccuu;

NPUMEHATh W3BECTHBIE METOJbI MPU PEUICHUM CTAHJAPTHBIX U HEeCMAaHOAPMHbIX
MaTEMaTUUYECKUX 3aa4; UCHOIb308AMb OCHOBHbIE Memoobl 00KA3amelbCmad,
npo8oouUmsb 00KA3amenbCmeo U 8blNOHAMb ONPOBEPHCEHUE;

— 3aMeyaTrh U XapaKTepHU30BaTh MATEMATUYECKUE 3aKOHOMEPHOCTH B OKPYKaroIIeh
NENUCTBUTEIIBHOCTH U HA UX OCHOBE XAPAKMepuso8amsv Kpacomy U COBEPUIEHCMEBO
OKpYJHCAlOue20 Mupda, a makice npou3eedeHull UCKyccmed,

— NPUMEHAMb  npocmeliue NnpocPaAMMHble Cpeocmea U  3JIeKMPOHHO-
KOMMYHUKAYUOHHbBIE CUCMEMbL NPU PeUleHUU MameMamuyecKux 3a0adu.

2. Conep:kanue yueOHOro npeamera «MareMaTuka:

ba3oBblil ypoBeHb.

AJire0pa ¥ Ha4YaJIa MaTeMaTHYECKOr0 aHAJIHu3a.

Aure0pa.

DJIEMEHThI TEOPUH MHOKECTB U MATEMATHYECKOM JTOTMKH

KoHeuHOE€ MHOKECTBO, 3JEMEHT MHOXKECTBA, IOJIMHOKECTBO, IIEPECEUEHUE U
00BeIMHEHUE MHOXKECTB, YHCIIOBbIE MHOKECTBA HA KOOPJUHATHOM MPSIMOM, OTPE3OK,
UHTEPBAIL, NPOMEN’CYMOK C BbIKOJOMOU MOYKOU, epaghuyeckoe npedcmasieHue
MHOHCEeCM8 HA KOOPOUHAMHOU NAOCKOCHU.

VYTBepxkaeHue (BbICKa3blBaHUE), OTPULIAHHE YTBEPKICHUS, UCTUHHBIE W JIOMKHBIE
YTBEPKJEHUS, CJIEJICTBUE, YACTHBIN CIydail OOIIEro yTBEpX IACHHS, KOHTPIPHUMED,
JIOKa3aTeNbCTBO.

Yucaa U BhIpAKEHU

Kopenb n-oii crenenn u ero cBoicTBa. [lowsamue npedena Yuciogou no-
cnedosamenvrocmu. CTeNeHb ¢ JEUCTBUTENbHBIM MOKA3aTEIeM, CBOMCTBA CTEIEHHU.
JleficTBHsT C KOpPHSMHM HATypaJIbHOM CTENEHU U3 YHCEN, MOMCOeCmBeHHble
npeodpa308anUs BbIPAICEHUN, BKIIOYAIOWUX CMENEeHU U KOPHU.

Jlorapudm umcna. [ecatuunsie u HarypaibHble sorapudmel. Yucro e. Jlo-
rapupmudeckue ToxnaectBa. JleiicTBus c JorapudMaMu UHCEN; Hpocmeliuiue
npeoopazo8anUsl bIPANCEHUL, BKIIOYAIOWUX N02APUPMDL.

N300paxenne Ha YHCIOBOW MPAMOM MLENBIX U PAlUMOHAIBHBIX YHCEN, KOpHEH
HATypaJIbHOW CTETICHU W3 YKCeJ, JIOTapu(MOB dnCe.

Tpuronomerpuyeckasi OKpPYKHOCTb, paouanHas mepa yeaa. CHUHYC, KOCHHYC,
TaHT€HC, KOMAaH2eHC TPOU3BONBHOTO yria. (OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO M CIIEJICTBUSI U3 HEro. 3HAYEHUs] TPUTOHOMETPUUECKUX (PYHKUUNA st
yrimoB 0°, 30°, 45°, 60° 90° 180°, 270° .

®opMyIibl IpUBEACHUS, CIIOXKEHUS, (POPMYIIBI IBOMHOTO U OJIOBUHHOTO yTJa.




YpaBHEHUS U HEPABEHCTBA

YpaBHeHHUsT ¢ OAHOM IepeMeHHOW. Ilpocreiinne HppalMOHAIBHBIE YpPaBHEHUS.
Jlorapudmudeckue u nokasarenabHble ypaBHeHus Buma loga(bx + ¢) = d, a> * ¢ =d
(rme d MOXXHO TIpEACTAaBUTh B BHUJC CTENCHH C OCHOBAHHUEM d WM PAlMOHAIBHBIM
MoKa3aTelieM) U UX pemieHus. TpUroHoMeTpUYecKue ypaBHEHUS BHIa SMX = @, COSX
= a, tgX = a, rae a —TabJIMYHOE 3HAUYECHHUE COOTBETCTBYIOLIEH TPUTOHOMETPUUYECKOMN
(YHKIUHU, U UX PEIICHHUS.

HepaBenctBa ¢ omHoi mepemeHHod Buaa l0gs X < d, a* < d (rme d MoxHO
MPEJICTAaBUTh B BUJIC CTETICHH C OCHOBAHUEM a).

Hecnooicnvle  payuonanvhvie,  noKazameivHvle,  J02apupmuieckue,  mpueo-
HOMempu4ecKue YpasHeHus, HepaseHcmea U ux Ccucmemvl, npocmetuue up-
PAYUOHAIbHBIE YPABHEHUS U HEPABEHCMEA.

Memoo unmepsanos. I paguueckue memoovl peuieHuss ypasHeHutl U HepageHcma.
Pewenue ypasnenuii u nepagencma, cooepircawux nepemerHyo noo 3HaAKOM MOOYJIAL.
Ypaenenus, cucmemvol ypasnenuii ¢ napamempom.

MareMaTHYeCKUH aHAJIU3.

DyHKUUMT

[lonsatne ¢ynkuun. Hynu ¢GyHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MO-
HOTOHHOCTh. HamOonbliee w HauMeHbIee 3HadeHUs (GyHKIuH. [lepuonndHoCTh
GyHkun. YETHOCTD M HEUETHOCTH () YHKITUH.

CrenenHnasi, Toka3aTenbHas U Jorapugmuueckne QyHKIIMHA; NX CBOHCTBA U IpaduKH.
Cnoorcnvie QhyHxkyuu.

Tpuronomerpudeckue (GyHKIUH y - COSX, y = SiNX, y = tgx. @yuxyuu y = Cigx.
CpoiicTBa M TpapuKd TPUTOHOMETPUUYECKUX QYHKIHHA. ApKKOCUHYC, apKCUH)C,
apKmaHeenc wucia, apkkomaneenc uucia. QbpamHvle MpuSOHOMempuyecKue
@YHKYUU, UX CBOUCEA U 2PAPUKLL.

IIpeobpazosanus epaguxos Gyukyuii: cosueu 800ab KOOPOUHAMHBIX  OcCell,
pacmsdiceHue U cocamue, CUMMEmMpUs OMHOCUMENbHO Koopounamuwix ocet U
Hauana koopounam. I paguku 63aumHo 0opammuvix GyHKYuUil.

DJIeMEHThl MAaTEeMATHYECKOI0 aHAJIHN3a

[IpousBonnass Qynkmuu B Touke. KacarempHas k rtpaduky ynkmuu. ['eo-
METPUYECKUN M (PU3NYECKUI CMBICT MPOW3BOAHOU. [Ipou3BOAHBIE 3JIEMEHTAPHBIX
bynkiuit. [TponsBoaHAsE CYMMBI, IPOU3BENACHUS, YaACMHO20, TBYX (DYHKITHIA.

Bmopas npouzeoonas, eé ceomempuueckuii u uzuiecKuii CMulCIL.

[lonsitne o HempepsBHBIX (yHKOHsIX. ToukM HKcTpemyma (MakCUMyMa H
MuHumyma). HccnenoBanue sneMeHTapHbIX (YHKIIMHA HA TOYKH SKCTPEMYMA, HU
XOXKJICHHEe HauOONbIIET0 W HAUMEHBIIEr0 3HAYeHUH (QYHKIUMU C T[OMOIIBIO
npou3BONHOU. [locmpoenue epagukos @GyuKyuti ¢ HOMOWDBIO NPOU3BOOHBIX.
lIpumenenue npousso0HOU npu peuieHuu 3a0ay.

Ilepsoobpasznas. Ilepsoobpa3znvie 9/1eMEeHMAaAPHBIX @DYHKYUIL. Ilnowaow
kpusoauneunou mpaneyuu. Dopmynra Hvromona—I/lenbnuya. Onpedenénuwiii
unmeepan. Buiuucnenue niaowadeu niaockux ueyp u 00bEM0O8 men 8paujeHus c
NOMOWbIO UHmMezpaa.




CraTHCcTHKA M TeOpHs BEePOATHOCTEM, JIOTUKA U KOMOUHATOPHUKA

Yactota ¥ BEpOSATHOCTb COOBITUA. JlOCTOBEpHBIE, HEBO3MOXHBIE W CIly4yalHbIE
coObITHs. BbluncneHue BepoOSTHOCTEH B OMNBITaX C  PaBHOBO3MOXHBIMU
WHBEHTapHBIMM UCXoJaMH. PemieHue 3agady ¢ NOPUMEHEHHEM KOMOWHATOPHUKH.
BepossTHOCTh CyMMBI IBYX HECOBMECTHBIX COOBITUM. [IpOTHBOIONIOKHOE COOBITHE U
€ro BEPOATHOCTb.

IIpasuno ymnoocenus eeposmuocmeu. DPopmyna noanou eeposmuocmu. Pewenue
3a0ay ¢ npumMeHeHuem 0epesa eposiIMHOCHEl.

Jluckpemmuvie cayuatinvle 6enuyunbl U UX pACNPeOeieHUs.

Mamemamuueckoe  oxcuoanue, Oucnepcusi cayuauHou  eenuuunsl. Cpeonee
KkeaopamuyHoe omkiaoHenue. llowamue o HopmaneHom pacnpedenenuu. llpumepwi
CLYYAUHBIX BENUUUH, NOOYUHEHHBIX HOPMALILHOMY 3AKOHY (NOZPeutHoCmb U3MepeHul,
PpOcm 4enosexa,).

IIpeocmaenenue o 3axomne 6Gonvuwiux uucen. Ponb 3axkona 6Gonvuiux uucen 6 Hayke,
npupooe u oowecmae.

CoemecmHuule HabOOeHUs 08yx caydatiHvlx eeaudun. Ilonamue o koppensayuu.
I'eomerpus.

I'eomerpusn

Ilosmopenue . Pemienwe 3amad ¢ MPUMEHEHUEM CBOWCTB (UIyp Ha TIJIOCKOCTH.
3amaun  Ha J10Ka3aTelIbCTBO M IOCTPOEHHE KOHTPIpUMEpOB. Mcnonp3oBaHue
B 3aza4ax IIPOCTEUILINX JIOTUYECKUX npaBwi. Pemenue 3amau ¢
UCIIOJIb30BAHUEM TEOPEM O TPEYTrOJIbHMKAX, COOTHOLIEHUHM B  IPSAMOYIOJIBHBIX
TpPEeYrojbHUKaX, (HaKTOB, CBSA3aHHBIX C YETHIPEXYroJibHUKamu. Pemienue 3amay ¢
UCIIOJIb30BaHNEeM (DAKTOB, CBSI3aHHBIX C OKpYXHOCTsMHU. Pemienue 3amau Ha
U3MEpEHUsT Ha TUIOCKOCTH, BBIUMCIEHUE [JIMH W IUlowaned. Pewenue 3aoau c
nomowbio 6ekmopos u kKoopounam. Harnmsnnas crepeomerpusi: GUTYpBHI U HX
n3o0paxkeHus (Ky0, mupaMuia, mpruzMa).

I'eomerpus

Touka, npsmas U IIOCKOCTh B IIPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUM U CIEACTBUSA
U3 HUX.

B3anmHoe pacnonoxeHne npsMbIX U IJIOCKOCTER B IpocTpaHcTBe. [lapamnenbHOCTh
OpsMBIX W ITUIOCKOCTE B mpocTpaHcTBe.  M3o0pakeHWe  MPOCTEHIIHMX
MPOCTPAaHCTBEHHBIX (uryp Ha 1wiockoctu. PaccrosHuss mexnay ¢urypamu B
IIPOCTPAHCTBE. YTIIbl B IPOCTPAHCTBE. [lepneHaAnKyISIpHOCTD NPSIMBIX U IUNIOCKOCTEN.
[Ipoexmust Gurypsl Ha IUIOCKOCTh. [IpU3HaKM NEPNEHIUKYISIPHOCTU NPSAMBIX H
IJIOCKOCTEMN B MPOCTPAHCTBE. TeopemMa 0 TPEX MEePIEeHAUKYIIApaX.

Mpuororpannuku. [lapannenenunen. CBoilcTBa MpsSMOYTOJIBLHOIO MapalljieienuIe/a.
Teopema ITudaropa B npoctpanctse. [Ipuszma u nupamuna. [IpaBuibHas nupamMmuaa u
npaBuiibHas mpusma. llpsmas nupamuaa. S1eMeHTbl TPU3MbI U TUPAMUJIBIL.

Tena BpameHusi: nuiauHApP, KOHYC, chepa u 1map. OCHOBHBIE CBOMCTBA MPSIMOTO
KPYTrOBOTO IIMJIMHAPA, MPSIMOT0 KPYyroBoro konyca. M3oopaxkeHue Ten BpallleHUsl Ha
IUIOCKOCTU. [Ipedcmasnenue 06 yceuénHnom KoHyce, ceyenus Konyca (napanienvbhoe




OCHOBAHUIO U NPOXOOsAWee yepe3 Bepuiuny), CceueHus YUIUHOpa (napanienvHo U
nepneHouKyIapHo ocu), ceyenus wapa. Pazeépmka yununopa u xouyca.
IIpocmetiwue KomoOuHayuu MHO202PAHHUKOS U MeJl 8PAUEHUs MeHCOY CODOI.
Boluncnenue »1€MEHTOB NPOCTPAHCTBEHHBIX (uryp (p&€bpa, auaroHaiv, YIJibl).
IInmomans IMOBEPXHOCTH NPAaBWIBHOM IHpaMUAbl W OpsAMOW InpusMbl. Ilmomans
MOBEPXHOCTH TMPSMOI0 KPYroBOro IWIMHJPA, MPSIMOTO KPYyroBOro KOHyca W Iapa.
[loustue 06 o0bémMe. OOBEM mMHMpaMuIbl U KOHyca, IpU3Mbl U HuUiIuHApa. OO0BEM
mapa.
Ilooobnbie mena 6 npocmpancmege. COOTHOUIEHUS MEXIy  IUIOLIAASIMU
NOBEPXHOCTEN 1 00bEMaMU OTI0OHBIX TEJl.
Jleudicenuss 6 npocmpancmee: NApallelbHblil NePeHoc, YEHMPAlbHAs CUMMempUsl,
cumMmempus — OMHOCUMENbHO  naockocmu, nosopom. Ceolicmea  OBUNCEHUL.
IIpumenenue osudicenuti npu pewieHuY 3a0a4.
BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE
CymMa BEKTOpPOB, YMHOKEHHUE BEKTOPA HA YUCIIO0, YTOJI MEKY BEKTOPaMHU.
Konnuneapubie u koMmiaHapHble BEKTOpbl. CKaiapHoe npoussedeHue 8eKmopos.
Teopema o paznodicenuu 8eKmopa no mpém Hekomnianapuvim eekmopam. Ckanaproe
npousgedenue 8eKmopos 8 Koopournamax. llpumenenue 6ekmopos npu peuienuu
3a0a4 HA HAXOHCOeHUe PACCMOSHUL, ONIUH, nIowaoell U 00HEMO8.

Ypasnenue nnockocmu 6 npocmpancmee. Ypasnenue cgpepol 6 npocmparcmae.

Dopmyna 0 8bIYUCIEHUS

DPAaAccmosiHusl MexHcoy moykamu 8 NpOCmpancmee.

3. TemaTH4eckoe MJIAHUPOBAHHE C YKA3aHHEM KOJUYECTBA YaCOB, OTBOAMMBIX
HAa OCBOEHME KaKI0H TeMBI.
B yue6nom mimane MBOY COIIl Ne 12 na npenmer «Matematuka» B 10 kmacce

orBoauTtcs 170 gacoB B roa. Tematndeckoe manupoBanue kK YMK IIILA. Anumosa u
Ip. «Anrebpa ¥ Hayajma MaTeMaTHYeCKOro aHaimu3a.» B 10 Kiacce paccyuTaHO Ha
85 yacoB, Tematuueckoe miuanupoanre kK YMK A.C. Aranacan u ap. «l'eomeTtpusi»
paccuutano Ha 51 gac. toro Ha 136 gacos. [loatromy 34 yaca OyayT pacupeaesieHbl
mo temaM u Ha paszaen «lloBTopeHuwe» B 1eNsAX 3aKpEIUICHHs IPOrPaMMHOIO
Martepuaia.

B yue6nom mmane MBOY COIIl Ne 12 nHa mpeamer «Marematuka» B 11 kmacce
orBogutcs 170 wacoB B ron. Tematuueckoe rianupoBanue kK YMK IIILA. AnumoBa u
Ip. «AnreOpa ¥ Hayanma MaTeMaTHYeCKOro aHanu3a.» B 11 Kiacce paccyuTaHo Ha
85 gacoB, Tematuueckoe muanupoBanre kK YMK A.C. Aranacsn u ap. «['eomerpus»
paccuntano Ha 51 gac. Utoro Ha 136 gacos. [loatomy 34 waca OyayT pactpeneneHbl
mo temaM U Ha paszaen «lloBTopeHuwe» B LENsAX 3aKpPEIUICHHs HPOrPaMMHOIO
Marepuarna.



OcHoOBHBIE

Pasien Kox-Bo Coaepixanue yueOHOTo OcHoBHBIE BU/bI 1eSITEJIbHOCTH oﬁyqaloilmxcslu HA YpOBHe HANpaBJIeHns
4yacos MaTepuaJa YHHUBEPCAJBbHBIX Y4eOHBIX AeiicTBUI BOCIIUTATEIbHOM
AeATeJbHOCTH
10 kanace
§ 13 FnilBa | Haxoaute cymmy 6€CKOHEUHO yOBIBAOIIEH T€OMETPUIECKON
= JelicTBHTEIbHBIE YHCIIA nporpeccuu. [lepeBoauTHO0ECKOHEUHYIO TEPHOIUYECKYIO TPOOh B
z 2 [enble U panOHaNbHbIE OOBIKHOBEHHYIO Jpo0b. [IpuBOANTE NIpUMEpHI (JaBaTh OIIPEIEIECHUE) 1,5
= qucia. apudmeTHuuecKux KOpHel HaTypaibHOU creneHu. [IpuMeHsTs npaBuia
g 1 JlelicTBUTEIIbHBIC YHCTIA JIEUCTBUI C paJiKajiaMy, BBIPAKCHUSIMH CO CTEICHIMUC
o paloHaIbHBIM MTOKA3aTeIeM MIPH BBIYUCICHUAX U MPE0oOpPa30BaHUIX
E 2 beckoneuno yOniBarorias BBIPAKEHUI.
= reoMeTpHuuecKas
E - Xporpeccm[ i
S pPI(i)MeTI/I‘I?CKI/II/I KOPEHb
- HaTypaJIbHOM CTENeHu
= 3 CreneHp ¢ palmOHAILHBIM
= 1 JeNCTBUTEIbHBIM
: NIOKa3aTeNSIMU
= 1 Ypox 0600611eHNS 1
L? CUCTEMATHU3alMK 3HAHNUI
5 1 KonTponbnas pabota:

«JlericTBUTEIIbHEIC YUCTIaY
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OcHOBHBIE

Pasien Kox-Bo Copnepxxanue yueOHOTo OcHOBHbIE BU/BI 1eSITEJILHOCTH oﬁyqamPHXC{ Ha YPOBHe HANpPABJIeHUs
4acoB mMarepuaia YHUBeEPCAJIbHBIX Y4eOHBIX JeicTBHIi BOCIIMTATEIbHOI
AeATeTbHOCTH
11 I'nasa Il ITo rpadukam creneHHbIX PyHKINN (B 3aBUCUMOCTH OT TIOKa3aTels 2,4
CrenenHast pyHKIHA CTEIEHM )OIIUCBIBATh UX CBOMCTBA (MOHOTOHHOCTb, OTPAHUYEHHOCTb,
3 Crenennas GyHKIHS, €& Y4ETHOCTh, HEYETHOCTh).CTPOUTH CXEMaTHUECKH IrpauK CTEIIEHHON
CBOICTBA U TpaduK (GyHKIMK B 3aBHCUMOCTH OT IPUHAJICKHOCTH ITOKA3aTElsl CTETICHU (B
2 B3auMHO 06paTHBIE aHAJIMTUYECKON 3allCH pacCMaTpUBaeMOM (PYHKIIMHU) K OTHOMY U3
dysaxuun. Cnoxnas paccMaTpUBaEMBbIX YUCIIOBBIX MHOXKECTB (IIPU MOKA3aTesIX,
GyHKnus MPUHAJIEKAIMX MHOXKECTBY LI€JIBIX YUCEII, IPH JIHOObIX
= 2 PaBHOCHIIbHBIE YPaBHEHHS JEHCTBUTENLHBIX MMOKA3aTENAX) U MEPEUUCIISITH €€ CBOMCTBA
S Y HEpaBEHCTBA [IpuBOAUTE pUMEPHI CTENEHHBIX (PYHKIUH (3aJaHHBIX CTIOMOILIbIO
§ 2 VppauioHaibHbIe bopmysibl win rpaduka), 00J1a1a0NMX 33 JAHHBIMA CBOMCTBAMH
= ypaBHEHHS (HaripHMep, OTPaHUYEHHOCTH). PEBLS[CHSITLCMUBICJI HePEUUCIEHHBIX
S - VppainoHaibHble CBOWCTB.AHAJIM3UPOBATH MMOBeIeHIE (DYHKIMI HAPa3IMYHBIX y4acTKax
o - HEepaBEeHCTBA obnactuonpezaeneHus. Pacrno3HaBaTh paBHOCHIIbHBIETIPEOOpA30BaHHUA,
g 2 1 Ypok 06061eH s 1 Hp606p:’i130BaHI/I5[,HpI/IBO)IﬂHII/Ie K YpaBHEHHIO-CIIeICTBHIO. PemaTh
- CHCTEMATU3AIUK 3HAHUIA MpOCTENIINEe UppallMOHATIbHbICyPaBHEHU S, HPPALIMOHAIbHbIE
E = 1 KoHTposbHas pabora: HEPAaBEHCTBA U UX CUCTEMBI. PVaCHO?,HaBaTB rpaduKu ¥ CTPOUTH
= «CTerieHHas QyHKIH» rpa(l)I/IKI/I CTETICHHDIX (GyHKIMH, UCTIONB3YS TPadONOCTPOUTENH, U3ydaTh
= cBoiicTBa (pyHKIMI 110 UX rpadukam. BeimonHATh MpeoOpa3oBaHus
« rpaduKOB CTENEHHbIX QYHKIMN: MapaysienbHblil nepeHoc. [IpuMeHsaTs
@ CBOHCTBa CTeneHH(iﬁ (GYHKIMY TIpU peIIeHUH NPUKIAJHBIX 3a/1a4 |
= 3aJ1a4 MOBBIIIEHHON CII0XKHOCTH
< 12 I'nasa Il IIo rpaduxam mnoxa3aTenbHONM (QYHKIMM oOmNHChIBaTh €€ cBoiicTa | 1,3
Iloka3zarenbHast QyHKUUst | (MOHOTOHHOCTD, OTPaHUYEHHOCTB ). IIpuBOoaUTH MIPUMEPBI
2 [Toka3zarenbHas pyHKLUS, MoKa3aTeIbHOM (GYHKUMU  (33aHHOMN C TOMOLIbIO GOPMYIIBI MK
e€ cBoiicTBa U rpauk rpaduka), o0nanaromeit 3a/1aHHBIM CBOMCTBaMH (manpumep,
3 [Toka3arenbHble OTPaHUYEHHOCTH). Pa3bsCHATH CMBICH TEPEUUCICHHBIX CBOMCTB.
ypaBHEHHS AHanu3upoBath NoBeaeHNEe QyHKIMN Ha pa3IMYHBIX y4acTKax o0iacTu
2 [Toka3arebHbIE OIpeeIeHUs Pemate mpocreiiie moka3aTelbHbIE ypaBHEHUS,
HEpaBEHCTBA HEpaBEHCTBA W WX CHCTEMBL. Pemarp MoOKa3aTeNbHBIE YpaBHEHUS
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CucTeMBbl ITOKa3aTeIbHBIX
YpaBHEHUI U HEPABEHCTB

METOAAMHU PA3JI0KEHHUSI Ha  MHOXMHTEIM, CIIOCOOOM  3aMeHbl
HEU3BECTHOTO, C HCIOJB30BAaHHMEM CBOMCTB (YHKLUMH, pelaTh

«Jlorapudgmuueckas

GYHKIHSY.

1 Ypoxk 00o01mIeHus u yYpaBHEHUsI, CBOJSIIMECS K KBaJIpaTHBIM, HMPpAlMOHAJIBHBIM. PemaTsh
cUCTeMaTH3aluu MOKa3aTeIbHbIC YpaBHEHUS, TPUMEHSSA pas3nu4HbIe METO/BI.
1 Kountposbnas pabora: Pacnio3naBate rpaduku 1 CTPOUTH rpadUK MOKa3aTeIbHOW (PYHKIINU,
«[TokazarenbHas UCTOJNB3ys TpadoIroCTpOUTENI, H3Yy4aTh CBOWCTBA (DYHKIUHU IO
GyHKIHS rpapukaM. DPoOpMyTMpOBATH THUMOTE3BI O KOJIWYECTBE KOpHEH
YpaBHEHH, COAEpXKAIIMX  MOKa3aTelbHYyI0  (YHKIHIO, U
pOBEPATh MX. BeIMOMHATE mpeoOpa3oBanus Tpaduka MOKazaTeIbHOH
(GyHKINU: TapaiebHBIATIEPEHOC.
[lpuMeHATH CBOWMCTBA MOKA3aTeNbHOM (QYHKIMH TIPH  PELICHUH
MPUKIIAJHBIX 331a49H 33129 TOBBIIICHHON CIIOKHOCTH.
17 I'naBa IV BoinonHATe npocTeiiiine npeodpazoBaHus JorapupMUIECKuX
Jlorapudpmuyeckas ¢pyHKUHUS | BEIpa)KEHUH CHCIIOIH30BaHHEM CBOMCTB JIOTapU(PMOB, C TIOMOIIIBIO 5,4
dbopmyi niepexona. 1o rpaduky norapudmudeckoit GyHKIuH
- 2 Jlorapudmsl OIUCHIBATh €€ CBOMCTBA (MOHOTO}{HOCTB,orpaHquHHovCTb).
§ > CroficTsa HorapidMos E(I));:(I:OHHTB pUMEPBLUTOrapuPMUIECKON Q)yHKuHVH (3a1aHHOM C
= b0 GopMyIbl WU Tpaduka), 00IagaromIeil 3a1aHHbBIMH
S CBOWCTBaMH (HampuMep, OTPaHUYCHHOCTH ). Pa3bsacHATHCMBICIT
E z AleCATHYHbIE M HATYPAIBHEIE | peneuyicieHHbIX CBOHCTE. AHANH3MPOBATH OBeAeHUE QYHKIHI Ha
= JI0rapH(MBI. Pa3IMYHBIX ydacTKax O0OJIACTHONPEIETICHNS, CPAaBHUBATH CKOPOCTH
s Dopmyna nepexona Bo3pacTanus (yobiBaHus) QyHKIMI. POpMyIHpOBaTh ONpeAeIeHUs
<
= =z z HOFapI/I(i)MI/{‘{eCKilﬂ HepEeYNCIIEHHBIX CBOWCTB. Penars npocTeiiime TorapupMuIecKre
% % ??5;?’1’ ¢ concTea n ypaBHEHHMsL,Jorapu(pMHUUECKUEe HEPABEHCTBA U UX cUCTeMbl. Pemarth
z p norapupMHUIECKUe YpaBHEHUS pa3IMUHBIMU MeToaMu. Pacrio3HaBaTh
= 3 Jlorapupmireckne rpaduKu U CTPOUTH IpaduK Jorapugmuyeckoil GyHKIUHU, UCTIOTb3YS
: YPABHCHNA rpadonocTpoUTENH, U3y4aTh CBONCTBA (PYHKIIMH 1O TpaduKam,
= 3 Jlorapudmuteckue (GopMyITMPOBATH THIIOTE3BI O KOJINYECTBE KOPHEN ypaBHEHHH,
E HCpaBCHCTBA COZIEPKATIUX JIOTapH(PMIIECKYIO ()yHKIIHIO,H TIPOBEPATH HX.
< 2 Ypoxk 0000mmeHns 1 [IpumensTh cBOMCTBA Jorapu(MUYEcKOr PYHKIINU MTPHU PELICHUN
CHUCTEMATH3ALNH 3HAHUH MPUKJIAIHBIX 337249 U 33724 MOBBIIIEHHON CII0KHOCTHU
1 KontponbHas pabora
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OcHOBHBIE

Pasien Koxa-Bo Coaepixanue yueOHOTo OcHOBHbBIE BU/IbI 1eSITeJIbHOCTH 00y4al0IIMXCSl HA YPOBHE HanpaBJIeHUs
4acoB MarepuaJjia YHUBEPCAJIbHBIX Y4eOHBIX JeHCTBUIl BOCIIUTATEILHOM
AeSITeIbHOCTH
21 I'maBa V [lepeBoauTh rpaaycHYIO Mepy B paauaHHyio U obpatHo. Haxoauts Ha | 3,4,6
Tpuronomerpuveckue OKPYXHOCTM  IIOJIO)KEHME  TOYKH, COOTBETCTBYIOIIEH  JaHHOMY
hopmyJab JIEUCTBUTEIbHOMY unCily. HaxouTh 3HaKM 3HAa4EHUH CUHYCA, KOCUHYCA,
1 Paagnannas mepa yrna TaHTEHCa YucIa.
> 0 BbIABIATH 3aBUCHUMOCTh MEXJY CHHYCOM, KOCHHYCOM, TaHI'€HCOM
OBOPOT TOHKH BOKPYT OJIHOTO W TOro xe yria. [IpuMeHsATh IaHHBIE 3aBUCUMOCTH JUIS
Hayaja KOOpJAUHaT N
JI0OKa3aTelbCcTBAa  TOXKIECTBA, B  YaCTHOCTHM HA  ONPEACIEHHBIX
1 Ornpenenenue cuHyca,
MHOXeCTBaxX. lIpuMeHsAT, Tpu TPeoOpa3oBaHUAX U BBIYUCICHHUSIX
KOCHHYCa M TAaHI'€HCa yria .
e (hopmyIibl CBSI3U TPUTOHOMETPHUECKUX (DYHKIUI YTIIOB & U —
o 1 3HaKU CUHYyca, KOCUHYCa U .
Z TAHIeHCA a, Gopmynbl clokeHus, (GOpMyJbl JBOWHBIX W IOJIOBUHHBIX YTIJIOB,
9
] - OpMyJibl IIpUBEAEHUS, (POPMYJIbI CYMMBI U Pa3HOCTU CUHYCOB, CYMMBbI
= 1 3aBUCUMOCTDH MEXIY SINX. (bopy. PUBCA » opmy. y p YCoB, ¢y
= COSX.1 .tgx U pa3HOCTU KOCUHYCOB.
g — Jloka3bIBaTh TOXKIAECTBA, IPUMEHSSI Pa3IMUHbIE METO/IbI, UCIIOJIb3YsI BCE
= 2 Tpuronomerpuueckue
B« M3YYEHHbIE (POPMYIIBL.
=] TOX/IeCTBa .
s = [IpumeHsTh Bce W3Y4YEHHBIE CBOMCTBA W (OPMYIbI TpPHU pPEUICHUH
= 5 1 Cunyc, KOCHHYC M TAaHTEHC .
S g MPUKIAIHBIX 337]a41 3a/1a4 TOBBIIIEHHOM CJI0KHOCTH.
s = YIJIOB @ M —a
o 2 DopMyIIbl CIHOKEHUS
=
= 1 CuHyc, KOCUHYC M TaHT€HC
g JIBOWMHOTO yria
©
E 1 Cunyc, KOCUHYC M TaHT€HC
< MOJIOBUHHOTO yTJIa
2 DopMyIbl IpUBEIEHUS
4 CymMma 1 pa3sHOCTb
cunycoB. CymMMa u
pa3HOCTh KOCUHYCOB
1 Ypok 06001eHus u
cUCTEeMaTu3aluy 3HaHU!
1 K. p. 5«Tpuronomerpuueckue

bopMyITBI».
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InaBa VI YMeTh  HaXoAWTh  apKCUHYC, apKKOCUHYC, apkraHreHc | 2,4,3

14 Tpuronomerpuyeckue NEUCTBUTENBbHOTO  yucia.  [IpuMeHarp  GopMmynsl IS

YpaBHEHUSA HAXOJK/ICHHS KOPHEH ypaBHEHHI cosx= a, SINX= &, tgx= a.YmeThb

2 VYpaBHeHue COSX= a peuarhb TPUTOHOMETPHUUECKUE YpaBHEHHUSL: JIMHEHHbIE

2 VYpaBHeHue SinX= a OTHOCHUTEJIBHO CHHYyCa, KOCHHYCa, TaHIeHca yrja (4ucia),

2 YpaBHenue tgx= a CBOJAIIMECS K KBaJpaTHbIM M JPYTUM airedpandeckum

6 Pemenue YPaBHEHHUSAM IIOCJI€ 3aMEHbl HEHU3BECTHOIO, CBOJAIIMECH K
TPUIOHOMETPHYECKHX MPOCTEUIINM TPUTOHOMETPUYECKUM YPABHEHUSIM IIOCIIE
ypaBHEHUH Pa3IoKEHUsI HAMHOXKHUTEIH.

- T[IpuMephl peneHus [IpuMeHaTh BCce W3y4YEHHBIE CBOWMCTBA M CHOCOOBI PEIICHUS
npocTeifmx TPUTOHOMETPUYECKUX YPaBHEHUN W HEPABEHCTB IPU PELICHUU
TPUTOHOMETPUUECKUX MPHUKIAAHBIX 3a1a4 U 3aJa4 IMOBbINICHHONCIIOKHOCTH.
HEPABEHCTB

1 Ypok 00001eHus 1
CHUCTeMaTU3aluy 3HAaHUW

1 KonTponbhas padota
«Tpuronomerpuueckue
YpaBHEHUS»

14 HTorosoe noBropenue

Bcero 102




OcHoBHBIE

Pasten Kou-Bo Conep:xanue y4edOHOT0 OcHOBHbIE BH/bI 1eATE€IbHOCTH oﬁyqamiunxcﬂ“ HA YPOBHe HANpPaBJIeHus
4acoB MaTepuaia YHUBEPCAJIBHBIX YUeOHBIX elcTBHii BOCIIMTATEIbHOI
AeATeTbHOCTH
3 BBenenue [lepeunciarh OCHOBHBIE (UTYpBl B MpocTpaHcTBe (Touka, | 4,3,7
npsiMasi, IJIOCKOCTH), (OPMYJIHPOBAaTH TPH AKCHOMBI 00 HX
1 [Ipenmer cTrepeoMeTpun B3aUMHOM PacIoJIOKEHUH U
IAKCHOMBI CTEPEOMETPHH WUTIOCTPUPOBATh 3TH aKCHOMBI HpPUMEPAMHU U3 OKPYKAIOLIEH
00CTaHOBKHU
2 Hexotopsie ciencrBus dopMmynmupoBaTh M JIOKa3blBaTb TEOPEMY O IUIOCKOCTH,
U3 aKCUOM MPOXOSAIICH Yepe3 MPSAMYIO M HE JICKAIyl0 Ha HEH TOYKY, W
TEOpeMy O
TUTOCKOCTH, MPOXOJIAINEH Uepes3 JBE MepeceKatonuecs mpsiMble
16 I'nasa |. IlapanjieJbHOCTH
NPSIMBIX U IJIOCKOCTEN
=)
E- 4 81 [NapamienbHOCTh dopMynupoBaTh OIpeEeICHHETTapauIeIbHBIX TIPSIMBIX B 3,6
= MPSIMBIX, IPSIMOM U IIPOCTPAHCTBE, (OPMYIUPOBATH U JOKA3bIBaTh TEOPEMBI O
= IJIOCKOCTH MapajIeNIbHBIX MPSMBIX; OOBACHITH, KaKe BO3MOXHBI CITydan
S [TapannensHbIe IpsIMBIC B B3aMMHOTOPACIIONI0KEHUS MPSAMON U IJIOCKOCTH B
~ POCTPAHCTBE MPOCTPAHCTBE, M MPUBOAUTHUILTIOCTPUPYIOIINAE TIPUMEPHI U3

[TapajyutenbHOCTB TPEX
MPSIMBIX

[TapaytenbHOCTB PSIMONHT
IJIOCKOCTH

OKpy>Katoliel 00CTaHOBKH; (POPMYJIHPOBATHOIIPEIEIEHNE
napajuIeNbHbIX MPSIMON U IJIOCKOCTH, (POPMYIUPOBATH U
JIOKa3bIBaTh YTBEPKIAEHUS O NapajuIEIbHOCTH MIPSIMON U
IJIOCKOCTH (CBOMCTBA M MPU3HAK); PeIllaTh 3aja4M Ha
BBIYHCIIEHUE U JJOKA3aTENIbCTBO, CBS3aHHBIE CO B3aUMHBIM
PacCMoI0KEHUEM MPSAMBIX U IIIOCKOCTEN




OcHoBHBIE

Pasien Koa-Bo Conep:xanue yueOHOT0 OcHOBHbBIE BH/IBI IeITEJIbHOCTH oﬁyqamiunxcﬂ“ Ha YPOBHeE HANPaBJIeHUS }
4acoB MaTtepuajia YHHBEPCAJbHBIX YUeOHBIX JIeiicTBHIt BOCIIMTATEJILHOM
JeATeJIbHOCTH
4 §2 Bzaumnoe OOBACHATD, Kakue BO3MOKHBI clryyau B3aMMHOT'O 6,2,4
pacIoJioKEeHHUE MPSMbIX B pacroyIoKEeHUs1 ABYX MPSIMBIX B IPOCTPAHCTBE, U IMPUBOJIUTH
MIPOCTPAHCTBE. YTOI WLTIOCTPUPYIOIKE  TTPUMEPBI;  (POPMYIMpOBaTh  ONpEICICHUE
MEXY IBYMS MPSIMBIMU CKPCIIMBAIOIINXCSA MPSAMBIX, (OPMYIUPOBATH M JIOKA3HIBATh
1 CxkpemuBaromuecs TEOPEMY, BBIPAXKAIOLIYIO MMPU3HAK CKPELIMBAIOIIMNXCSA HPSIMBIX, U
npsiMbIe TEOpEMy O IUIOCKOCTH, TMPOXOSIICH uepe3 OaHy U3
= 1 VIIBL C CKPEIIMBAIOIINXCS MPSAMBIX U MApAIICNbHON APYroil mpsaMoi;
E COHATPABIICHHBIMHU OOBSACHSITh, KaKhe JBa Jiyda Ha3bIBAIOTCA COHAIPABICHHBIMH,
2 CTOpOHAMH dbopMynupoBaTh M  JIOKa3blBaTh TeopeMy 00 yriax ¢
S 1 VToM MeXKY IPAMBIMA COHANPABJICHHBIMU CTOPOHAMH; OOBSCHATH YTO Ha3bIBACTCA
o 1 KoHTporbHas paboTa YIJIOM MEX]y MEePEeCEKaroUMUCS MPSMBIMA M YIJIOM MEXKIY
«1apaIenbHOCTh MPSMBIX, CKPEUIUBAIOIIUMHUCS MPSMBIMU; peliaTh 3a/1a4d Ha BBIYHCIICHHUE
IPSIMO# MILTOCKOCTHY U J0Ka3aTeIbCTBO, CBSI3AHHBIE CO B3aUMHBIM PACIOJIOKEHHEM
JIBYX TPSIMBIX M YIJIOM MEXIY HUMHU
2 83 [NapasienbHOCTh DopMynHpOBATH ONPEACIICHHE
IIJIOCKOCTEMN [TapanaenbHbIX MI0CKOCTEH, GOopMyIHpOBaThH U JOKa3bIBATh
1 [TapannenbHble MIIOCKOCTH [YTBEP>KJI€HHSI O MPU3HAKE U CBOIMCTBAX MapajlieIbHbIX
1 CrolicTBa MapaIebHbIX MJI0CKOCTEH, UCTIOIB30BATh ATH YTBEPKICHUS MPU PEIICHUH 33724

IJIOCKOCTEN




OcHoBHBIE

Pasien Kox-Bo Copnepxanue yueOHOT0O OcHoBHbIE BH/bI 1eSIT€IbHOCTH 00y4YAIOIIMXCSl HA YPOBHE HaINIpaBJICHUS
4acoB MarepuaJia YHUBEPCAJIbHBIX Y4eOHBIX JeHCTBUIl BOCIIUTATEIbHOM
AeTeJIbHOCTH
6 84 Tetpasp u OObscHATh, Kakas (Qurypa Ha3bIBae€TCs TETPAdAPOM M Kakas 154
napajuieJenunes napajuleJIenuIe oM, MOKa3blBaTh Ha YEpPTEXkKaxX M MOJEIAX MX
1 Terparap JMIEMEHTHI,  u300pakatb 3TH  (UIYyppl HA  PUCYHKaX,
WJUIIOCTPUPOBATH C UX OMOILBIOPA3INYHBIE cilydau
1 IMapannenenines B3aUMHOIO  pACIOJOXKEHUS  MPSIMbIX M IUIOCKOCTEH B
2 3a71a4K Ha OCTPOCHHUE MIPOCTPAHCTBE; (POPMYJIUPOBATH U JIOKA3bIBATh YTBEPXKIACHUS O
CeueHuit CBOMCTBaxX Mapajenenumnena; OOBACHATh, 4YTO Ha3bIBACTCS
1 KoHTponbsHas paGoTa CeUYeHHEM TeTpadapa(napaiesienurneia), pemarb 3a1adid Ha
«IlepreHMKYISPHOCTE MOCTPOCHUE CEUCHU TETpadpa U Mapajieienurea Ha YepTexe
PSIMBIX U
ILJIOCKOCTEN.
1 3auet Nel
®
2 22 TI'nagalll. DopMynMpOBaTh OINPEACIICHUE MEPIECHAUKYIAPHBIX IPSAMBIX B 2,3,7
= [lepneHauKyIAPHOCTH MpocTpaHcTBe; (GOPMyNIHpOBaTh U  JOKa3bIBaThb JIEMMY O
= NPSAMBIX H II0CKOCTE NEPIEeHAUKYIIPHOCTH JIBYX NapajlIeNIbHbIX HPSIMBIX K TpeTbei
& 5 81 HepUHeHI[I/IKyHSIpHOCTI) MIPSIMOM; (dhopMynupoBath onpeieeHue IPsIMOH,
HNpAMOU U IIITIOCKOCTHU NEPIEHIUKYIISIPHON K MJIOCKOCTH, u OPUBOIUTH
1 TlepreR Ky AHbIC WJUTIOCTPUPYIOLINE IPUMEPHI U3  OKpYKaroIen 0606TaHOBKI/I,
HPSIMBIE B IPOCTPAHCTBE (GbopMyIMpOBaTh U JOKa3bIBaTh TEOPEMBI (MPSAMYIO U OOpaTHYIO)
O CBA3M MEXAYy MapaJIeIbHOCTBIO  MPSAMBIX M HX
1 [TapannensHble TpsSIMBIE,

NEepIEHUKYIISIPHBIE K
IUIOCKOCTH

MEPIEHIUKYISIPHOCTBIO K IIJIOCKOCTH, TEOPEMY, BBIPAKAIOLILYIO
MIPU3HAK NEPIEHANKYIIPHOCTH PSAMOI U IUIOCKOCTH,
U TEOpeMy O CYLIECTBOBAHHHM U €IUHCTBEHHOCTH IPSMOM,
MPOXOASAIIEN dYepe3 MaHHYI0 TOYKY M MEepPHEHIUKYISIPHOW K
JAHHOM IUIOCKOCTH; pelaTh 3aJa4d Ha BBIUUCICHUE U
JOKa3aTeNIbCTBO, CBSI3aHHBIE
C NEpPHEHAUKYJISPHOCTHIO

HpHMOﬁ H IJIOCKOCTH




[Tpusnak
MEePHEHAUKYISIPHOCTH
PsIMOH U TJIOCKOCTH

OOBACHATDh, YTO TaKOE TMEPICHIUKYISIP W HAKIOHHAsA K
IUIOCKOCTH, YTO Ha3bIBAETCA MPOCKUMEH HAKIOHHOM, YTO
Ha3bIBACTCSl PACCTOSAHUEM: OT TOYKH JIO TUIOCKOCTH, MEXIY

Teopema o psiMotid,
HNEepHEHIUKYIIAPHOM K
IUIOCKOCTHU

NapajuleIbHBIMU  IIJIOCKOCTSIMH, MEXAY CKPEIIUBAIOIIUMHUCA
npsAMbIMU;  (HOPMYIHpPOBaTh M JIOKa3bIBaTh TEOpeMy O TpEX
NEpPHEeHIUKYJIApaX M MPUMEHATh €€ IpHU pELICHUU 3ajay;

WU3y4YEHUU BOIIPOCOB, CBSA3aHHBIX COB3aUMHBIM PACIIOIOXKEHUEM
NPSIMBIX W INTOCKOCTEN B IIPOCTPAHCTBE

6 §2 Ilepnenpuxynsp u OOBACHATH, 4YTO TAKOE OPTOTOHAIbHAs HPOEKLUUS TOYKH
HAKJIOHHBIE. YTOJ MEXIY (purypsl) Ha TIOCKOCTH, ¥ JOKa3bIBaTh, YTO MPOEKLUEH MPIMOii
IPSIMO U TIOCKOCTBIO Ha TUIOCKOCTb, HE MEPICHIUKYISIPHYIO K ATOH NPSMOH, IBISETCS
2 PaccTosHUE OT TOYKH J10 npsiMast; OOBSICHITH, YTO HA3BIBAETCA YIJIOM MEXKIy MPSIMON U
= IUIOCKOCTH TUIOCKOCTBIO U KaKUM CBOMCTBOM OH 00JIa/1aeT; OOBSICHATH, YTO
E. 2 Teopema 0 Tpéx TaKO€ HEHTpaJIbHAS MPOEKIUsI TOYKH ((PUrypsl) Ha
% HEPICHANKYIISIpax [LTOCKOCTE
) 2 Yron Mexay npsaMou u
~ IUIOCKOCTBIO
11 §3 JIByrpaHHbIii yroJ. OOBsicHATH, Kakasg (uUrypa Ha3bIBACTCAIBYTPAHHBIM YTIIOM 4,3
[TepneHMKyAAPHOCTH U KaKk OH M3MepseTCs;10Ka3blBaTh, UYTOBCE  JIMHEWHBIE
TIOCKOCTEM VIIBIABYTPAaHHOTO  yTia paBHBI  Opyr  JpPYTY;
1 JIByrpaHHbIi yroJI. OOBSICHATh, YTO TaKO€ YToJll  MEXKAYNepeceKarolUMUcCs
TUTOCKOCTSIMU M B KaKHXIIpeJelaX OH M3MEHSETCS,
(opMyIMpOBATHONPEAETICHUE B3aUMHO MEPHEHIUKYISPHBIX
TUTOCKOCTEH, (POPMYITHPOBATH U JIOKA3bIBATBTEOPEMY O
MpU3HAKE MEPHEHIUKYIIPHOCTUIBYX IIIOCKOCTEH; OOBSACHATD,
KaKolmapaJyleNenure]]  Ha3bIBACTCANPSIMOYTOIbHBIM,
(bopmMynHupoBaTh UJI0Ka3bIBaTh YTBEPKACHUS O €ro
1 Ipusnax CBOWCTBax;peliaTh 3ajJadyd Ha BBIUHCIICHHUE "
TICPICHANKYISIPHOCTH JI0Ka3aTeNbCTBO C MCIOJIb30BAHHEM TEOPEMO
ABYX TIIOCKOCTCH NEPIEHTUKYIAPHOCTH IPSAMBIX M IUIOCKOCTEMN, a TaKKe 3a1auu
2 ITpssmMoyrobHbIiA Ha MOCTPOCHUECEUEHUH  MPsIMOYTroJbHOronapaiesenumnesa Ha
TapajLIC/ICIIAIIC uyepreke Mcnonb30BaTh KOMITBIOTEPHBIE TPOTPAMMBITIPH




I'eomeTpust

1 Ypok 00001eHus 1
CUCTEMaTU3alu1 3HaHUH
1 KoHnTtposbHas padota
«IepneHIMKYJIAPHOCTD
IPSIMBIX U ITIOCKOCTEN.
1 3auer N2
20 I'nasa |1l. Muororpanuuku. | OGbsICHATH, Kakass (Urypa Ha3bIBAETCS MHOTOIPAHHUKOM M Kak 1,53
Ha3bIBAIOTCS €0 2JEMEHTHI, KAKOH MHOIOI'DaHHUK Ha3bIBACTCS
6 81 IMousTue
BBIITYKJIBIM, TPUBOJUTH IPUMEPHI MHOTOTPAaHHHUKOB; OOBSCHSTH
MHOrorpanauka. IIlpusma . N
KAaKOW MHOTOTPaHHMK Ha3bIBAETCS NMPU3MOM M KaK Ha3bIBAIOTCS
[IoHnATHE MHOTOIpaHHUKA N . .
e BJIeMEeHTHl, Kakas Ipu3Ma Ha3blBaeTcs NPSAMOM, HAKIOHHOM,
IIPaBUIIBLHOM, U300pakaTh MPU3MbI Ha PUCYHKE; OOBACHSATH, YTO
HA3bIBACTCS  IUIOMIAABIO TMONHOW (OOKOBOI) TOBEPXHOCTH
il OpU3Mbl, W JIOKa3blBaTh TEOpPEMy O IUIOIIAAM OOKOBOM
u3Ma. .
p MIOBEPXHOCTU MPSIMOW MPU3MBI; pelIaTh 33Jaud Ha BBIYUCIIEHUE
U JI0Ka3aTeNIbCTBO, CBA3aHHBIE C TPU3MOM
7 82 [Mupamuna OOBACHATH, KaKOW MHOTOTPaHHUKHA3bIBAETCS MUPAMHION U Kak 2,4,6
Ha3bIBAIOTCA €€ DJIEeMEHThl, YTO Ha3blBaeTCs IJIOLIAAbIO
[Tupamuna 1oJTHON(OOKOBOM) MOBEPXHOCTH MHUPAMH/IbI, OOBSICHATh, Kakas

[IpaBunbHas nupamuia

VYceuéHnas nupamuia

MUPAMHUA HAa3bIBACTCS MPABUIIbHOM, TI0Ka3bIBaTh YTBEPKICHUE O
cBOcTBax €€ OOKOBBIX p&Oep M OOKOBBIX TpaHEHl M TEOopeMy O
Iomaad OOKOBOM TOBEPXHOCTH TMPABUIBHON TMHPaMUJIBI,
OOBSICHATh, KaKOW MHOTOTPAaHHUK HAa3bIBACTCA YCEUEHHOMN
MUPAMUION W KakK Ha3bIBAIOTCA €€ DIEMEHTHI, JI0Ka3bIBaTh
TEOpeMy O IUIOmAaA OOKOBOM TMOBEPXHOCTH MPaBUIBHON
YCEUEHHOM NHUpaMHUIbl; pEemaTh 3aJa4d HA BBIYUCICHHE U
JI0KA3aTeNIbCTBO, CBA3AHHBIC C MUPAMUIAMU,a TAKXKE 3aJa4yd Ha
MOCTPOEHUE CEUYCHU NUPaMUJl Ha YEPTEKE




83 [IpaBuiibHBIC
MHOTOTPaHHUKH

CummeTpus B
MIPOCTPAHCTBE

ITonsiTHE IPAaBUIIBHOTO
MHOT'OI'PAaHHUKA

OOBsACHATb, KakKhe€ TOYKM HA3BIBAIOTCS CUMMETPUYHBIMU
OTHOCUTENbHO TOUKH(TPSMOM, TNIOCKOCTH), UTO TaKOELIEHTP(OCh,
IJIOCKOCTh) CUMMETPHH (DUTYPBI, MPUBOJIUTH MPUMEPHl QUTYD,
obOjamaromux d3JIEeMEHTAMH CHMMETPUH, a TaKXKe MPUMEPHI
CUMMETPUU B apXUTEKTYpPE, TEXHUKE, IPUPOJIE; OOBICHITH KaKOn
MHOTI'OIrpaHHUK HA3bIBACTCA IMPABUJIBHBIM , JOKAa3bIBATb, YTO HC
CYLIECTBYET MPaBUILHOIO MHOTOTPAHHMKA, TPAHSIMU KOTOPOTO
SIBJISIFOTCS IPaBUJIbHBIE N-YTOJIBHUKH MPH N>6; 0OBSCHSTDH, KaKue
CYLIECTBYIOT BUJIbI IPABUJIbHBIX MHOTOTPAHHHKOB W KaKUMHU
3JI€MEHTAaMUOHU 00J1aat0T

Hcnons30BaTh KOMIBIOTEPHBIE IPOIPAMMBI ITPU U3YYEHUU TEMBI
«MHOrOrpaHHUKH»

4,5

®
= DJIEMEHTBI CHMMETPUH
& IIPABUJIbHBIX
= MHOTOTPaHHUKOB
2]
[ Ypok 00001eHHS U
CUCTeMaTH3aIlK 3HAHUN
KonTponbnas pabota
«MHOTOTpaHHUKI.
3auet Ne3
3akiI0unTeILHOE
NMOBTOPEeHHE Kypca
reomerpuu 10 kiaace
Bcero 68
UToro 170




OcCHOBHBIE

Pazien Kou-Bo Conep:xkanue y4eOHOTO OcHOBHBbIE BHIbI 1eATEJILHOCTH 00y4aI0IIMXCS HA YPOBHE HaNpaBJIeHUsA
4acoB MarTepuasa YHHUBeEpPCAJbHBIX Y4eOHbIX AeilicTBUI BOCIIUTATEIbHOM
AeATeIbHOCTH
11 kaace
15 I'naBa VII [To rpadukam  ¢GyHKOMA ~ ONKMCHIBAaTH ~ HMX  CBOWCTBA 1,34
Tpuronomerpnueckue (MOHOTOHHOCTb, OTPAHUYEHHOCTh, YETHOCTH, HEYETHOCTD,
pyHKkumnu MIEPUOIUYHOCTH ).00J1a1at0IIHNX 3a/IaHHBIMU CBOMCTBaMH
< (nampumep, OTPaHUYEHHOCTH). Pa3bscHsATh CMBICIT
[e2]
= 2 OO6nacTp ornpeneneHus u IIEPEYUCIIEHHBIX CBOMCTB.
g MHOKECTBO 3HAYCHU M N3ob6paxarhb rpaduku
g TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKHUX byHKUIMI c ITOMOLUIBIO
= byHKIMi rpadonocTpouTenei, OMMChIBaTh HX CBOWCTBa. Pacmo3naBaTh
§ 2 YETHOCTh, HEUETHOCTH, rpaduku TpuroHOMeTpUdecknX (yHkuuid. CTpouTh Trpaduku
2 HNePUOANYHOCTD JJIEMEHTApHbIX ~ (QYHKIUH, HCMONB3ysl TIpadornoCcTpoOUTENH,
= TPUTOHOMETPUUECKUX M3y4aTh CBOMCTBA 3JIEMEHTApHbIX (QYHKIUH 1O UX rpapuKam
z GyHKIMi
§ 3 CpoiicTBO pyHKITIH
= y =cosxu eé rpadux
=
<
=
z
= 2 CBOI/_ICTBO (.1.)yHKHI/II/I
= y =sinxu eé€ rpa¢uk
©
[<P]
=]
=
< 2 CsaoticTBa 1 rpaduku

byHkmit y = tgxuy= ctgx
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Auire0pa ¥ HayaJIa MATEMATHYECKOT0 AHAJIHU3A

1 OO6parHbie
TPUTOHOMETPHYCCKHE
byHKIUHA
2 Ypok 00001meHus u
CUCTeMAaTH3alluK 3HAHUN
1 KoHTposbHas padota
«Tpuronomerpudeckue
byHKITI.
17 I'nasa VIII [IpuBonuTe mTpUMEpHl QYHKIUHN, SIBISIONINXCSA HEMPEPHIBHBIMU,
Ipoussoguas u MMEIOIUX BEPTUKAIBHYIO0, TOPU30HTAIBHYIO ACUMIITOTY.
eé 3anuceIBaTh YpaBHCHUE KaXIOU U3 DTUX ACHMIITOT. Y METH IO 35,4
reoMeTpHuecKHii rpaduky QYHKIIMA  ONPEISNATh  TPOMEXKYTKHA HEPEPHIBHOCTH
CMBICJ U TOYKH pa3pbIBa, €CIIU TaKue UMEIOTCS. YMETh TOKa3bIBaTh
2 TIpon3BoHas HEMpephIBHOCTh GYHKIMK. HaxoauTe mpou3BOHBIC
JMeMEHTapHBIX QPyHKIMH. HaXoauTh Mpou3BOAHBIE CYMMBI,
MIPOU3BEICHUS U YaCTHOTO JIBYX (DYHKIIHIA, TPOU3BOIHYIO
crnoxHoit pynkuuu y = T (kx+ b).
2 TIpon3Bo/IHAS CTENEHHOM [IpuMeHATH NOHATHE MPOU3BOHON MPHU PEIICHUH 3aa4
byrKITIN HaxoauTe BTOpYIO MPOU3BOIHYIO U YCKOPEHHE Ipolecca,
OIMHMCHIBAEMOTO C TTIOMOIIBI0 (POPMYIIBL. Haxonuts
MIPOMEXYTKH BO3pacTaHus U yobiBaHus GyHKIIMU. Haxonuts
3 Tpasuia TOYKH MHHAMYMa U MaKCUMyMa () yHKITUH.
Qg epeHIMpoBaHUs

28




Anredpa u HAYaJIa MATEMATHYECKOI0 HAYaJIa

IIpon3BOgHBIE HEKOTOPBIX
AIIEMEHTAPHBIX (QYHKIUN

4 I'eomeTpuyeckuil CMbICH
IIPOU3BOJHOM
2 Ypoxk 060011eHUS 1
cucTeMaTU3aluy 3HaHUH
1 Kontposnbnas pabota
«IIponsBonHas u ee
reOMETPUYECKUI CMBICI.
13 Ipumenenne npousBoaHoii | Haxonuts Hanbosblllee 1 HauMeHbIIEe 3HAYEHUS (PYHKIUH Ha 3,74
K HCCJIeI0BAHMIO QYHKIMI | OTPE3KE.
HaxonuTh HanGosnblee 1 HaMMEHbIIIee 3HaUeHUs (PYHKIUH.
HccnenoBaTh GyHKIHIO C TIOMOIIBIO MTPOU3BOJIHON M CTPOUTH €€
2 Bospacranue u yObiBaHue rpadux.
byHKIIMHN
2 DKCTpeMyMbl PYHKIIUU

29




[IprumeHeHnue nporu3BOJHON K
MOCTPOCHUIO TPpaGuKOB

byHKIII

3 Haubosnbiiee 1 HaumeHblIee
S 3HaYeHus PyHKIUH
=)
=
(]
3]
o
= 1 BrimykiiocTs rpaduka
g byHKIMI, TOUKH nieperuda
5]
5 9
s =
< B
= g 2 Ypoxk 06001eHUS 1
E ® CHCTeMaTH3aluy 3HaHUH
=
=
=
o 1 KonrtponsHas pabora
E «IIpuMeHEHNE TTPOU3BOTHON
< K MCCIICIOBAaHUIO (DYHKIIMID.
12 I'maBa X Berauciste mpubimkEHHOE 3HAYEHHUE IIOIAAN KPUBOJIUHENHOM | 5,6,4
HuTerpan tpanenuu. Haxoauts nepooOpasubie Gpynkuuii: Y = xP,;rae p_ R,
y= sinx, y= cosx, y= tgx.
Haxoautek nepBooGpasusie Gpynkimid: T (X) +g(X), kf(x) u f (kx+ b).
2 [TepBooOpaznas
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Auredpa 1 HaYaJIa MATEMATHYECKOI0

aHanuia

[IpaBuia HaXOXICHUS
epBOOOPA3HBIX

[Inomans KpUBOIMHENHON
Tpaneuuy U MHTEeTrpal

BrruucnaTe miomanay KpUBOIMHENHOM TPalleliiy € ITOMOILBIO
¢dopmynsl Herorona—IJleiiOnuna.

BerurciieHre nHTErpaioB
Brrancaenue nommaaei
buryp ¢ moMouIb
HHTETPaIoOB

[IpuMeneHne NpON3BOJHOM
MHTETpaja K pEeIICHUIO
MPAKTUYECKUX 3a7a4

Ypok 060011eHus 1
cUCTEeMaTH3aIluy 3HAHUN

KonTponbnas pabota
«uTerpam».
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BeposiTHOCTB M CTATHCTHKA

11

I'nasa XI
KomOunaropuka

1 [IpaBuio npousBeacHUs [TpuMeHsITh MPaBUIIO TPOU3BEICHUS TPUBBIBOAC (POPMYIIBI YHCIIA
nepectaHoBOK. Co3/1aBaTh MaTEMaTUYECKUE MOJIEIH JIJIst
pelieHrs KOMOMHATOPHBIX 33/1a4 C MTOMOIIBIO MMOACYETA YUCIIA U
pa3MeIIeHH, IEPECTAHOBOK U coueTaHuid. Mcnoib30Bath

) TlepecTaHoBKH CBOICTBA YUCJIA COYETAHUNIIPU PEIIEHUHN MPUKIAAHBIX 33734 U
IIpU KOHCTpYyHpoBaHuu TpeyrojbHuka [lackansa [lpumensTs
¢dbopmyiry OuHoMa HproTOHA. IpH BO3BEICHUN OMHOMA B
HATYpaJbHYIO CTEIICHb

1 Pa3smemenns

2 CoueraHus U X CBOWCTBA

2 bunom HeroTona

2 Ypok 00001IeHus 1

CUCTEMATHU3allUU 3HAHUH.

1,53
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KonTponbHas padota

«OIJIEMEHTHI TEOpUU
BEPOSITHOCTEMN.

«KomOuHaTopuka.
12 Iaasa XII [lpuBOAMTE  TPHMEpPHI  CIyYaiHBIX,  JOCTOBEepHBIX  u | 1,5,7
DJieMeHTbI TeOPHH HEBO3MOXKHBIX COObITHH. OmnpenensTth W HaXOOUTh CYMMY U
BEPOSITHOCTEH npousBesneHue coObIThil. OnpenensiTe BEPOSITHOCTh COOBITHUS B
1 CoOpiTHs KJIACCHYECKOM TIOHMMaHWU. HaxoauTh BEpPOSITHOCTH COOBITUS C
KoMOUHAIMS COOBITHIA. UCIIOJIb30BaHUEM (OPMYJIKOMOMHATOPUKHU, BEPOSTHOCTH CyMMEI
HpOTI/IBOHOHOX(Hoe COOBITHE ABYX HECOBMCCTHBIX COOBITUHA | BCPOATHOCTD C06BITI/I$I,
« 2 BeposTHOCTb COOBITHS MIPOTUBOIIOI0KHOTO JTAHHOMY. [IpuBoauThH pUMEPHI
§ HE3aBUCUMBIX COOBITHH. HaxomuTh BEpPOSATHOCTH COBMECTHOTO
5 2 ClloKeHHe BEpOsTHOCTEH HACTYTUICHUS JBYX HE3aBUCUMBIX coObITui. Haxomutsb
= CTaTHCTUYECKYIO BEPOSATHOCTh COOBITUH B OMBITE C OONBIIUM
E 1 HesaBucumbie coOBITHS. YICJIOM B UCIILITAHUU.
= YMHOXEHNE BEPOSITHOCTEN
A 2 Cratuctuyeckas
e BEPOSITHOCTD
=
[
=
2
£ 2 Ypok 06001eHus 1
CHCTEMAaTH3alluH 3HAaHUI
1 Kontponbnas pabota
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T'1asa XIII
Crarucruka

Nwmets nipencTaBiieHre 0 3aK0HE OONBIINX YHCce 3HAThH TIOHATHE
CITy4aitHOUM BETMYHMHBIL,IIPEACTABIISITH paCIpe/eIeHUEe 3HaYeHU I
JTUCKPETHOM CITy4aifHOW BEJIMYMHBI B BUJIC YACTOTHOW TAOJIHIIBI,
MOJIUTOHA YacTOT(OTHOCHTENIbHBIX YacToT). [IpencraBisaTh

2,6

2 CrnyuaiiHble BeJTUUMHEI pacrpeiesieHre 3HaY€HU N HENPEPbIBHOWCITYYaHHOW BETMYUHBI B
BHJIC YACTOTHOM TaOIMIIEI ¥ THCTOIPAMMBI. 3HATh IIOHATHE
2 LleHTpanbHbIe TeHICHINN reHepalbHON COBOKYIHOCTHU U BbIOOpKU.IIpuBOAUTH IpuMEpHI
5 Mephi pasopoca PENpPE3eHTATUBHBIX BHIOOPOK 3HAYECHHI CIIyYaiiHON BEIMYUHBL.
3HaTh OCHOBHBIE IIEHTPAILHbIE TEHACHIIUM: MOy, MEHAHY,
2 Vpok 060611eHns u cpennee. HaxomuTh HeHTpaIbHBIE TEHACHIMH YIE€OHbIX BEIOOPOK.
CHCTeMaTH3alNuH 3HAHUH 3HaTh, Kakas U3 LHEHTPAIbHBIX TEHACHIMI HAUTYYIIEM 00pa3oM
XapaKTepU3yeT COBOKYIIHOCTh. MIMeThIpeICTaBIeHHE O
1 KoutponbHas pabora MaTEMaTHUYECKOM OKHIAHUH. BRIYHCIATH 3HAYCHHE
«CratucTukay MaTEMaTHYECKOTO OKUIAHMS CIIy4aliHOW BEIMYMHBI C KOHEYHBIM
YUCIIOM 3HAY€HUi. 3HATh OCHOBHBIE MEPHI pa30poca 3HaYEHUI
CITy4aliHOM BEJMYUHBI: Pa3Max, OTKJIOHEHHEOT CPEIHETO U
JIUCHEPCHIO.
13 HTorosoe noBTopeHne Kypea
Bcero 102
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OcHOBHBIE

Pasien Koa-Bo Conep:xanue yueOHOTo OcHOBHDBIE BH/IBI AeATEIbHOCTH oﬁyqaloilmxmu HA YPOBHE HaNpaBJIeHUs }
9acoB MarepuaJjia YHUBEPCAJbHbIX Y4eOHBIX JeilcTBUIl BOCIUTATEJILHOM
JeATEJIbHOCTH
) IloBTOpPEHME IIOCTPOEHUE CEYCHUM IUpaMuj U IpU3M Ha 4,3
MHOrorpaHHUKH yepTexe
2 [Ipuzma
3 [Mupamua
14 I'nasa V1. Hnnunap, konyc M| OObSCHATb, YTO TaKO€ IMIHHAPHYECKAs IMOBEPXHOCTh, €&
map 00pa3yromue U 0Ch, KaKO€ TEJIO HA3bIBACTCS IIJIMHAPOM U KakK
3 81 Humuaap Ha3bIBAKOTCS €r0 AJEMEHTBI, KaK MOJIYYUTh LIUIUHIP 1,5
TToRATHE IHIMEADa nyTéM BpAICHUS HpHMOYI‘OJH)HI/IKEi; n300paxkarThb
HWIMHAP UETO CEYEHUSI TIIOCKOCTHIO, TPOXOIAIIEH Yepe3 OCh,
= [1nomane moBepxHOCTH u IIJIOCKOCTBIO, NMEPHNEHIAUKYJISIPHOM K OCH;
= HUIAHIDpA OOBACHATH, YTO TNPHHUMAETCS 3a IUIOIAAL  OOKOBOM
= 3 §2 Konyc MOBEPXHOCTH  UWIUHApPA, W  BBHIBOAUTH  (OPMYIBI IS
§ BBIUMCIICHHUS] OOKOBOW M TIONIHOM TMOBEPXHOCTEH IHIMHAPA;
ﬁ 1 ITonsiTre KoHyca pelmaTh 3a/1a4d Ha BBIYMCICHHUE M JOKA3aTEIbCTBO, CBSI3aHHBIC C
1 I1mommaae MOBEPXHOCTH IMHIPOM OOBSACHATH, UTO TaKOE KOHUYECKas TOBEPXHOCTh, €€
1 @%g;?{ o ronye oOpasyromue, BepIInHa U OCh, KAKOe TEJIO Ha3bIBAETCS KOHYCOM

U KaK Ha3bIBAIOTCSA €r0 DJIEMEHTHI, KaK IOJIyYUTh KOHYC IIyTEM
BpallleHUsl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, H300pakaTh KOHYC U
€r0 CEUEHHs IUIOCKOCTBIO, IPOXOIALIEN 4Yepe3 OCb, W
IUIOCKOCTBIO, TEPHEeHIUKYISIPHOM K OCH; OOBICHATH, 4YTO
NPUHUMAETCsl 3a IUJIOIIaah OOKOBOI IMOBEPXHOCTH KOHYCa, H
BBIBOJIUTh (OPMYJIbI 7Sl BBIYMCIEHUS IJIOMaAe OOKOBOM u
MIOJTHOM  TOBEPXHOCTeH KOHyca,; OOBSCHATH, Kakoe Tello
Ha3bIBAECTCSI YCEUYEHHBIM KOHYCOM M KaK €ro MOJYYHUTh IYTEM
BpallleHHs MPsIMOYTOJbHON Tpamelyy, BBIBOAUTH GOPMYIY s
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BBIYMCJICHUA IIJIOIIaAgu OOKOBOH IIOBEPXHOCTHU yceqéHﬁoro
KOHYCa, pfllaTb 3aJa4d Ha BBIYHUCICHUC MU J0Ka3aTCJIbCTBO,
CBA3aHHBIC C KOHYCOM U yce‘IéHHBIM KOHYCOM

I'eomeTpust

83 Cdepa

®opmynupoBaTh onpeaencHUs cpepbl M I1apa, HUX LEHTPa,
panuyca, IuaMeTpa; MCCIEJOBATh B3aUMHOE DPACHOJIOKCHHE
cheppl M IUIOCKOCTH,  (pOpMyIupoBaTh  OINpeneieHue
KacaTelbHOM IUIOCKOCTH K  cdepe, QopmyaupoBaTb U

Cdepa u map
[Tnomans cheps

JIOKa3bIBaThb TEOPEMBl O CBOWCTBE M IPHU3HAKE KacaTelbHOU
IUIOCKOCTH; OOBSACHATH, YTO MPUHUMAETCS 32 IJIOUIab chepsl u
Kak OHa BbIpakaeTrcs uyepe3 paauyc cdepbl; HCClIen0BaTh
B3aMMHOE pAacCHoJOXKeHHue cepsl U MpsMOil; pemaTh 3a1aud, B

BzaumHoe pacnionoxenue
cdepsl U MIOCKOCTH
KacarenpHas miockocTs K

cthepe

KOTOPBIX (UTYpUPYIOT KOMOMHALIUN
MHOTOTPAaHHUKOB H TEJI BPAIICHUS

B3auMHoe pacnonoxeHnue
cdepbl U psMOi

Cdepa, BnucanHas B
[UIHHIPUYECKYIO
MOBEPXHOCTh

Ypox 0600611eHUS 1
CHUCTEMAaTU3alH 3HAHUH

Konrponbnas padora
«unuHap, KOHYC U 1map»

Bauet Ned

2,6,7
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16

Tnaga V1. O0béMBI TEa

OOBsICHATD, KaK H3MEPSIOTCS OOBEMBI MPOBOJIS AHAJIOTHIO C
M3MEPEHUEM IUIOMAZEH MHOTOYTOJIbHUKOB; bopmynupoBath
OCHOBHBbIE CBOWCTBa OOBEMOB U BBIBOAMTH C HX IOMOUIBIO
dopmyiny 06bEMa NPsIMOYTOJIFHOTO NapaJljiesIeuIea Tel,

I'eomeTpust

§100BEM npsAMOYTOJIBLHOTO
napajuesenunena

[Moustue 00BEMa

O06BEM IPAMOYTOJIBHOTO
napajesenunena

82 O0BEMBI IPAMO TPU3MBI
U [IWJIHH]PA

dopmynupoBaTh W JIOKa3bIBaTh TEOpeMbl 00 00BEME MpsiMON
npu3Mbl U 00bEME LMIWHAPA; pelIaTh 3a/Jadyd, CBSI3aHHBIE C
BBIUHCIICHHEM 00BEMOB 3TUX TEll

O0bEM IpsIMO TIPU3MBI

O0BEM mMHIpa

§3006BEMBI HAKITOHHOM
MPU3MBIL, TUPAMUJIBI U KOHYCA

Brrauciieane 00EMOB TET €
MOMOIIbIO HHTETpala

BbiBoinTh MHTETpasibHYI0 (OPMYIy ISl BBIUUCIEHUST 0OBEMOB
Te1 W JOKa3biBaTh C €€ IMOMOIIBI0 TeopeMbl 00 o00béMe
HAKJIOHHOUM TIpUMBI, 00 00BEME mupaMuibl, 00 00BEME KOHYCA,
BBIBOJAWTH (DOPMYJIBI JUIS BBIYMCICHHS OOBEMOB YCEUEHHOM
MUPaMUJIbI U YCEUEHHOTO KOHYCA; peliaTh3alaun, CBSI3aHHbBIC C
BBIYUCIICHHEM

00BEMOB ATUX TET

O0bEM HaKJIOHHOM MPU3MBI

O06bEM TUpaMu/Ibl

2,5,7
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O06bEM KoHYCa

I'eomeTpust

84 OObEM mapa u oAb
chepnl

O06bEM mapa

DopMyIHUpOBaTh U J1I0Ka3bIBaTh TeopeMy 00 00bEMe 11apa u ¢ eé
MOMOIIIBIO BBIBOJUTH (HOPMYITy TUIOIIAAH C(Eephl pemaTh 3a1a41 C
mpuMeHeHneM Gopmys 00bEMOB pa3TUYHBIXTEI

[Tnomans cheps

Ypoxk 06001eHUS 1
CHCTEMAaTU3aLH 3HAHUN

KonTponbHas padoTa
«O0BEMBI TEI»

3auger No5
I'naga IV. BexkTopbl B dopmyIHpoBaTh oTnpeeNneHue BEKTODA, ero mmmHseL| 4,7,5
MPOCTPAHCTBE KOJUIMHEApHbIX W PaBHBIX BEKTOPOB, MPUBOAHUTH MPHUMEPHI

(1)I/I3I/I'-I€CKI/IXBCKTOPHI)IX BEJINYNH

81 [NousiTHe BEKTOpaA B
POCTPAHCTBE

ITonsiTne BekTOpa. PaBeHcTBO
BEKTOPOB

§2CnoxeHue 1 BEIYUTaHUE
BEKTOpPOB. Y MHOKEHUE
BEKTOpa Ha YHCIIO

OOBSICHATh, KaK BBOJATCS JIEHCTBUS CIIO)KEHHSI BEKTOPOB,
BBIYUTAHUE BEKTOPOB W YMHOXKEHHE BEKTOPOB HA YHCIIO,
KaKUMH CBOHCTBAaMHM OHH OONAJar0T, 4YTO TakKoe MPaBUIIO
TPEyroJIbHUKA, MPABUJIO MapajuiesiorpaMmma u MPaBUIIO
MHOTOYTOJIbHUKA  CJOKEHUS BEKTOPOB; pElaTh  3aJauH,
CBSI3aHHBIE C JIEHCTBUSIMU

iHaZl BCKTOpaMH
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CroxeHne ¥ BEIYUTaHHE
BCKTOPOB

I'eomeTpust

1 CyMMa HECKOJIBKHUX BEKTOPOB
YMHOXKEHHUE BEKTOpa Ha
YHCIIO0
2 83 KomrutanapHble BeKTOpbl | OOBACHAT, KakKUe BEKTOPHI HA3bIBAIOTCS KOMIUIAHAPHBIMM; | 2,7
dbopMynupoBaTh M JIOKa3bIBaTh YTBEPXKIACHHE O TIpU3HAKE
KOMILUTAHAPHOCTH TPEX BEKTOPOB; OOBICHATH, B YEM COCTOUT
MPaBUJIO TMapajuIeNIeNIUIeIa CI0KECHHS TPEX HEKOMIUTAaHAPHBIX
1 Komruianapabie BEKTOPBI BEKTOpPOB; (GOPMYIMPOBaTh W  JIOKa3blBaTb  TEOPEMY O
1 Tpasmio mapannenenumnexa | PA3I0KEHAM mo0oro  BekTOopa IO TpEM  JIaHHBIM
PasioKeHme BEKTOPA 110 HEKOMIUIAHAPHBIM ~ BEKTOpaM;
TPEM HEKOMILJIAHAPHBIM
BEKTOpaM
1 Ypox 060011eHNS 1
CHCTEMaTH3allu1 3HAHUMN
1 3auet Ne6
12 I'naga V. MeToa KOOPAUHAT | IPUMEHATh  BEKTOPbl  IPU  PEIICHUU F'€OMETPUUYECKUX 2,6,3
B npocTpancTBe. JIBu:keHus | 3a1a4 OObACHATH, KaK BBOJUTCS IPSIMOYTOJIbHAs CUCTEMA
KOOPJIMHAT B MPOCTPAHCTBE, KAK OMPEACIISIIOTCS KOOPAUHATHI
3 81 KoopauHATBI TOYKHU U

KOOpAWHATBI BEKTOpa

TOYKHU W KaK OHH HaA3bIBalOTCs, KaK OHpC}IGJ’IHIOTCSI KOOp)II/IHaTBI
BEKTOpa; (GOpMyIHpPOBAThH U JOKA3BIBATH YTBEPIKIACHHUS; O
KOOp)II/IHaTaX CYMMI)I 158 paSHOCTI/I JABYX BeKTOpOB, 0 KOOp)II/IHaTaX
HpOI/ISBe)IeHI/ISI BeKTopa Ha4ucjio, O CBA3U Me)I(le KOOp)II/IHaTaMI/I
BeKTopa 158 KOOp)II/IHaTaMI/I €ro KOHIla 1 Ha4daJjia, BBIBOAUTH U
MCIIOJIb30BaTh MPUPEIICHUHN 3a/1a4 (POPMYIIbl KOOPIUHAT
CEepeVHEI OTpe3Ka, JIMHBI BEKTOpA U PACCTOSTHUA MEXIY ABYMS
TOYKaMU;BBIBOJIUTH YpaBHEHUE C(ephl TaHHOTO pagnyca ¢
LIEHTPOM B JJAaHHOM TOYKE

39




IIpssMmoyrosbHas cucrema
KOOpAHUHAT

I'eomeTpust

Koopaunatsl Bekropa

CB3b MEX1Y KOOpIMHATAMU
BEKTOPOB U KOOPAUHATAMU
TOYEK

[Tpocreiimue 3agaun B
KOOpJAMHATAX
VYpasHenue chepsl

82 CkaysipHOE MTPOHU3BEICHUE
BEKTOPOB

Yrois Mexay BEKTOpaMH

OOBACHATb, KaK oOHpeAensercs yrojl MeXAy BEKTOpaMy;
GbopMynupoBaTh  OINpEAETICHHE CKaJsIPHOIO IPOU3BEIACHUS
BEKTOpOB; (popMyIupoBaTh U JOKa3blBaTh YTBEPKICHUS O
€ro CBOMCTBAX; OOBICHATH, KaK BBIYMCIUTH YToJl MEXAY IBYMS
IOpSIMBIMU, A TaKXe Yrol MeXAy MpsSMOM M IIOCKOCTBIO,
UCIIOJIb3YSl BBIPAKEHUE CKAISIPHOTO IIPOU3BENIEHUS BEKTOPOB
yepe3 MX KOOPAMHATBI, NPUMEHATH BEKTOPHO-KOOPIWHATHBIN
METO/]I TIpU pelIeHNuN

reOMETPUUECKUX 3aau

CkansipHO€ pou3BeIeHNE
BEKTOPOB

Beruncnenue yrioB Mex1y
IPSAMBIMU U INIOCKOCTSAMHU

1,3,7
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I'eomeTpust

83 JIpmxeHus

OOBACHATD, YTO TAKOE OTOOPAKEHUETPOCTPAHCTBA HA ce0s U B
KAKOM CJIy4a€OHO Ha3bIBAETCS ABM)KEHHEM IIPOCTPAHCTBA;
OO0BSCHATH, UTO TAaKOE IIEHTPaIbHAsi CHMMETPHS, OCeBast
CUMMETpHUS, 3€pKATbHASICUMMETPUS U NapajlieIbHbINA IEPEHOC,
00OCHOBBIBATh YTBEPKJICHHUS O TOM, YTO ITHOTOOPAKECHHUSI
MPOCTPAHCTBA Ha CEOSABISIOTCS ABMKEHUSMHE; IPUMEHSTh
NBUKEHMSI U TPe0Opa30BaHus MO00US TP PEIICHUH
reoOMEeTPUUYECKUX 3a7a4

LleHTpanbHasi CAMMETpUS
OceBas cummerpust
3epKkaigbHasi CUMMETPHS

[TapayutenpHBIN IEPEHOC

Ypok 060011eHus 1
cUCTeMaTH3alluy 3HAHUN

KonTponbnas pabota
«Merox koopauHaT B
MPOCTPaHCTBE. JIBUKEHUS.

2,4,3

3auyer Ne7

14

3akaI0unTeILHOE
IMOBTOpPEHHE NPHU
MOATr0OTOBKE K HTOTOBOM
aTTeCTALMHU 110 FTeOMEeTPUH

Hroro

68

Bcero

170
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