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MarteMaTHKa: a.nreﬁpa N HaAaYajJJa MaTeMaTH4€CKOro anajiuia, recoMeTpus.

ba3oBblii ypoBeHb
HosicHuTebHASA 3aNMCKA
PaGouas nmporpamma yuebHoro npeamera «MaremaTuka: ainredpa v Hauajia MaTeMaTUYECKOro aHalln3a, reoMeTpun», Paboudas nporpamma no marematuke s 10
— 11 kmaccoB cocTaBjieHa Ha OCHOBE CIIEYIOIIUX HOPMATUBHBIX TOKYMEHTOB:
1. ®enepanbHblii 3ak0H 0T 29.12.2012 Ne 273-D3 (pea. ot 05.05.2014) «O6 obpa3zoBanun B Poccuiickoit denepanuny (¢ U3M. U JIOII., BCTYIL B cuity ¢ 06.05.2014).
2. Pacrnopspkenune IlpaButensctBa Poccmiickoit ®eneparuu ot 24 aexadbpst 2013 roma No 2506—p «VTBepknenue KoHuenuuu pa3BUTHS MaTEMaTHYECKOTO
oOpa3zoBanus B Poccuiickoit denepaunn».
3. Ilpuka3z MunoOpuayku Poccum ot 17.05.2012 Ne 413 «OO6 yrBepkaeHun (emepaibHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHIapTa CPEJIHEro OOIIero
00pazoBaHUN.
4. TlpumepHas ocHOBHas 0Opa3zoBaTeNbHas MPOrpaMma cpeHero oouero oopazoBanus. OgodpeHa peueHueM GeaepalbHOro yueOHO-METOUIECKOT0 00bEeTUHEHHS
no obmemy oOpazoBanuto (mpoTokon ot 28 wmroHs 2016 1. Ne 2/16-3) // Peectp IlpuMepHBIX OCHOBHBIX 00IICO0pa30BaTENbHBIX MporpaMM MUHHCTEPCTBA
obpasoBanus u Hayku Poccuiickoit @enepanuu [Dnekrponnsiii pecype]. - URL: http://fgosreestr.ru/reestr;
Jlnia peanuzanuy JaHHON MPOTpaMMbl UCHIONB3YeTCs y4eOHO — MeToaudeckuil kommiekT A.I.MopakoBuua u ap.
JlaHHBII TpeMeT, KOTOPBIK BKIIOYAET B ce0s M3yUeHHE IBYX AUCLUUIUIMH «ANTe0pa n Havyaja MaTeMaTHYecKoro aHaim3a» (2 yaca B Heaeno) u «['eometpusi»
(2 yaca B Henento). Beero xonnuecTBO 4acoB 1Mo MareMaTHKe (aiaredpa M Hayajla MaTeMaTHYECKOro aHallu3a, TeOMETPHs) MPH MPOAOJKUTEIBHOCTH y4eOHOTro To/1a
35 menens cocrapmnsiet — 280 wacoB (anredOpa M Hayana MatemMaTndeckoro ananusa — 140 gacos, reomerpust — 140 gacoB).
Y4eOusiif mpeamer «MaTeMaTHKa» BXOJUT B MIPeIMETHYIO 00nacTs «MaTtemaTika 1 HHPOpMaTHKay B 003aTeNbHYIO YaCTh YUYEOHOTO TUIaHa YUPEKACHHUS.

IIpenmer 10 kiacc 11 kmacc
Anrebpa " Havaia 70 68
MaTeMaTU4YeCKOTO aHalln3a
I'eomerpust 70 68

B cootBercTBUM ¢ npuHsaToi KoHuenuumei pa3BuTus MaTtematuueckoro odpasoBaHus B Poccuiickoit denepanuu, maremarndeckoe oOpa3oBaHME peIlaeT, B
YaCTHOCTH, CIIEIYIONINE KITFOYECBBIE 3a/1a4H:

«TIPEIOCTaBIATh KaKAOMY 00y4aromeMycss BO3MOXKHOCTh JIOCTHKEHHS YPOBHSA MaTeMaTHUECKUX 3HAHUN, HEOOXOJMMOro JUIsl JalbHEHIIel yCHeuHo! KU3H B
o01ecTBeY;

«obecneunBaTh HEOOXOIMMOE CTpAaHE YMCIIO BBITYCKHMKOB, MaTeMaTHYeCKas MOJATOTOBKA KOTOPBIX JAOCTaTOYHA JJIS MPOAOJDKEHUs 00pa30BaHUS B Pa3JIMUHbIX
HaNpaBJICHUSX W JJIS MPAKTHYECKOW JEATEIbHOCTH, BKIIFOUAs MPETOJaBaHNE MAaTEMAaTHKH, MaTeMaTHUECKHE HCCIIEAOBaHUs, paboTy B chepe MHPOPMAIMOHHBIX
TEXHOJIOTUH U Ap.»;

«B OCHOBHOM OOIIEM W cpenHeM o0IeM 00pa30BaHUHM HEOOXOAWMO MPEAYCMOTPETh IMOATOTOBKY OOYYArOIIMXCSl B COOTBETCTBHH C WX 3alpOCaMH K YPOBHIO
HOJTrOTOBKU B Chepe MaTeMaTHUYecKoro o0pa3oBaHUs».

CoOOTBETCTBEHHO, BBIJICIISIOTCS TPU HANpaBJICHU TPEOOBAHUH K pe3ylbTaTaM MaTeMaTH4ecKOro 00pa3oBaHus:

1) npaKkTHKO-OPHEHTHPOBAHHOE MaTeMaTHUECKOe 00pa3oBaHue (MaTeMaTHKa JIJIs )KU3HH ),

2) Maremaruka JUis KCIIOJIb30BaHUs B podeccuu;

3) TBOpuUecKOoe HAIpaBJCHHE, HA KOTOPOE HAlleleHbl Te O0ydJaroIuecsi, KOTOpbIe IUIAHHPYIOT 3aHMMAThCsl TBOPYECKOH M HCCIIEIOBATEIbCKONH paboTOod B
00JIaCTH MaTeMaTUKHU, PU3UKH, SKOHOMHUKH U APYTHX 00JIACTSIX.


http://fgosreestr.ru/reestr

OTH HalpaBICHUS PEATU3YIOTCS B TPEOOBAHUAX K pe3yIbTaTaM MaTeMaTH4ecKoro oopazoBaHus Ha 0a30BOM ypOBHE:
— Bpimycknuk Hayuyutesa B 10-11-m kjaccax: A MCNONB30BaHHS B IOBCEIHEBHOM XU3HU M 00€cCredeHHs] BO3MOXKHOCTH YCHEIIHOTO MPOIOJIKEHUS
00pa30BaHMs 0 CHELUATBHOCTSIM, HE CB3aHHBIM C IIPUKJIaJHBIM HCIIOIb30BAHUEM MAaTEMATHKHU.
—  BBINYCKHUK MOJYYHT BO3MOKHOCTH HayuuThes: B 10-11-M kiaccax: mjsi pa3BUTHSI MBILUICHUS, UCIIOJIb30BAHUS B MOBCETHEBHOM JKU3HHU U OOecTieueHUs
BO3MOXXHOCTH YCIICITHOTO IMPOJOIDKEHUST 00pa30BaHMs MO CHCIMAIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIATHBIM HCIIOJIb30BAHHEM MaTEMaTHKH.

[Tpu u3ydyeHnn MaTeMaTUKU OOJBIIOE BHUMAHUE YIENSETCS Pa3BUTHI0O KOMMYHHUKATUBHBIX YMEHHUH ((OpMyIMpOBaTh, apryMEHTHPOBAaTh U KPUTHKOBATH),
(OPMHPOBAHUIO OCHOB JIOTMYECKOI'O MBILIUIEHUS B YaCTH MPOBEPKU UCTUHHOCTU U JIOXKHOCTU YTBEP)KICHHUH, IOCTPOECHUSI IPUMEPOB M KOHTPIPUMEPOB, LENOYEK
YTBEP)KICHHUH, (OPMYIMPOBKH OTPHIAHUI, a TakkKe HEOOXOAWMBIX W JIOCTaTOYHBIX YCJIOBUH. B 3aBUCHMOCTH OT ypOBHS HPOTpaMMbl OOJbIIE WM MEHbIIE
BHUMAaHUs YIENSeTCs yYMEHHUIO paboTaTh IO alropuTMy, METOJaM IOMCKAa aJrOpUTMa M ONPENAEICHUI0 TPaHULl NMPUMEHHUMOCTH aaropuTmoB. TpebGoBaHus,
chopMynupoBaHHble B pasnene «l'eomerpus», B O0ibIIEH CTENIEHW OTHOCATCS K Pa3BUTHUIO MPOCTPAHCTBEHHBIX IPEJICTaBICHUN U IpadUyeCKUX METOJI0B, YEM K
(bopMaIbHOMY ONMCAHUIO CTEPEOMETPHUECKUX (DAKTOB.

IlnannpyemMble pe3y/ibTaThl OCBOCHHUS 00y4AIOIIMMKCA OCHOBHOM 00pa30BaTe/IbHOM POrpaMMbl CpeHero 00uero 00pa3oBaHus
1. Ilnannpyemble JINYHOCTHBIE pe3yabTaThl ocBoeHusi OOI1

JInuHOCTHBIE Pe3yabTaThl B cepe OTHOIIEHUH 00ydaronmxcs K cede, K CBOEMY 310POBBIO, K MIO3HAHHIO ceds:

— OpueHTanus OOy4alolMXCs Ha JOCTIKEHHE JIMYHOTO CYACThs, PpEeaTu3alMi0 TO3WTHUBHBIX JKM3HEHHBIX TMEPCIEKTHB, WHUIIMATUBHOCTD,
KpEaTUBHOCTh, TOTOBHOCTh M CIIOCOOHOCThH K TMYHOCTHOMY CaMOOIIPEIETICHUIO, CTIOCOOHOCTh CTABUTH II€NIM U CTPOUTD KU3HEHHBICTIIIAHBL;

—  TOTOBHOCTb M CIIOCOOHOCTH 00ECIEUUTh ce0e U CBOUM OJM3KUM JIOCTOHHYIO KH3HB B MPOIIECCE CAMOCTOSTELHOM, TBOPUECKON U OTBETCTBEHHOU
JIeATEIbHOCTH;

— TOTOBHOCTh W CIHOCOOHOCTh OOYYAIONIMXCS K OTCTAaMBAHMIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTH M CIIOCOOHOCTH
BBIpPa0aThIBaTh COOCTBEHHYIO MO3HIIMIO MO OTHOIIEHHIO K OOIIECTBEHHO-TIOJMUTUYECKUM COOBITHSM MPOIUIOTO U HACTOSIIErO0 Ha OCHOBE OCO3HAHMS U
OCMBICJIEHUS] HICTOPHH, TyXOBHBIX [IEHHOCTEN U IOCTUKEHHUI HAIEHCTPAHBI;

— TOTOBHOCTb M CHOCOOHOCTh OOYYAIOIIMXCS K CAaMOPAa3BUTHI0O M CAMOBOCIUTAHUIO B COOTBETCTBHUH C OOIIEYENTOBEYECKUMH ILIEHHOCTSIMH U
HJeaaMy TPakIaHCKOTO 00IecTBa, MOTPEOHOCTh B (PU3NIECKOM CaMOCOBEPIIIEHCTBOBAHUH, 3aHATHUAX CIIOPTUBHO-03I0POBUTEIIBLHON JEATEILHOCTHIO;

— TOpUHATHE U pealu3anus LEHHOCTEeW 3I0pOBOTO M 0Oe30macHoro ooOpasa KU3HH, OepekHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K
coOCTBEHHOMY (DU3UYECKOMY U TICUXOJIOTHIECKOMY 3I0POBBIO;

—  HEeNpHsITHE BPEAHBIX MPUBBIYEK: KYPEHHUS, YIIOTPEOICHHS aTKOT OIS, HAPKOTHKOB.

JInuHocTHBIE pe3yJabTaThl B cepe oTHOmEeHHIT o0y4aromuxcs K Poccun kak k Pogune
(OrteuecTBYy):

—  poccuiickasi WICHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHMIO POCCHUHCKOW HMICHTUYHOCTH B TOJHMKYJIBTYPHOM COIIMYME, YyBCTBO IPUYACTHOCTH K
UCTOPUKO-KYJIbTYPHOM OOLIHOCTH POCCHICKOro Hapoja u cyab0e Poccuu, naTpuoTusM, roTOBHOCTb K CIyKeHUI0 OTeUeCcTBY, €ro3aliuTe;

— YBAXEHHME K CBOEMY HApOAY, 4yBCTBO OTBETCTBEHHOCTH Imepex PoauHONM, ropaoctu 3a CBOM Kpai, cBOO Pomuny, mpouuioe u Hacrosiee
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu, yBakeHHE K TOCYIapCTBEHHBIM CUMBOJIaM (TepO, ¢uiar,rumMH);

— (¢opMHpOBaHHE YBaKEHHsSI K PYCCKOMY SI3bIKYy KakK TOCYJapCTBEHHOMY s3bIKy Poccuiickoit ®enepanuu, SBISIONIEMYCS OCHOBOM POCCHHCKOM



UJCHTUYHOCTH U TJIaBHBIM ()aKTOPOM HAITMOHATLHOTOCAMOOIIPEICTICHHS;
—  BOCHHUTaHHE YBa)XCHHUS K KYJIbTYpE, A3bIKaM, TPaJIULUAM U 00bIYasiM HapoA0B, IpokuBaroux B Poccuiickoit @enepanuu.

JINYHOCTHBIE pe3yJabTaThl B c(bepe OTHOIIEHUH oﬁyqamumxca K 3aKOHY, I'OCYAApCTBY U K IpaxkiaHCKOMY OﬁIIIeCTBy:

— TpaXXIaHCTBCHHOCTD, I'pa’KAaHCKas IMO3UIKUA aKTUBHOT'O U OTBETCTBEHHOI'O YICHA pOCCHﬁCKOFO OGH.ICCTBa, OCO3HAmero CBOM KOHCTUTYIITHOHHBIC
mpaBa Hu O6ﬂ33HHOCTI/I, YBAXarolmero 3aKOH M IIPaBOIOPAOOK, OCO3HAHHO IIPUHHMAIOMICTO TPaAWIMUMOHHBIC HAIMOHAJIBHBIC H O6H_ICLICJ'IOBC‘ICCKI/IC
TYMaHHUCTUUYCCKUC U JEMOKPATHYCCKUC ICHHOCTH, T'OTOBOI'O K Y4aCTHUIO B O6I.LI€CTBCHHOI\/JIX(I/I3HI/I;

— TpU3HAHHE HEOTYY)KIAEMOCTH OCHOBHBIX IpaB M CBOOOJ 4YelOBEKa, KOTOpPbIE NPUHAUIEkKAT KAXKIOMY OT POXKICHHSA, TOTOBHOCTH K
OCYILIECTBIICHHIO COOCTBEHHBIX IpaB M cBOOOJ 0€3 HapylleHus IpaB U CBOOOJ IPYTUX JIML, TOTOBHOCTb OTCTaWBaTh COOCTBEHHBIE IpaBa U CBOOOJIBI
YeNoBeKa U rpaKJIaHUHA COTJIACHO OOIICNPU3HAHHBIM MPUHIMIIAM M HOPMaM MEXIYHApOIHOTO IpaBa u B cooTBeTcTBHH ¢ KoHcTHTynmei Poccuiickoii
®denepanuy, NpaBoBas U IMOJIUTHYECKASTPAaMOTHOCTBMHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM
IPAKTUKH, OCHOBAaHHOE Ha UAJIOre KyJIbTYp, a TAKXKE pa3IM4HbIX (POPM OOILIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJIMKYJIbTYPHOMMUDE;

—  HHTEpUOpH3aLMs LIEHHOCTEH IEMOKPATUH U COLUAIBHON CONMIAPHOCTH, TOTOBHOCTD K JJOTOBOPHOMY PEryJIMPOBAHUIO OTHOIIECHUH B IPYIIE WIN
COLIMAIBHOMOPTraHU3a1H;

— TOTOBHOCTh OOYYaloUMXCA K KOHCTPYKTUBHOMY YYacTHIO B INPHHATUM PpEIICHUI, 3aTpardBaroIlUX WX IIpaBa M HMHTEPECHl, B TOM YHUCIE B
pa3nuHbIX (hopMax OOIMIECTBEHHON caMOOpraHU3aluy, CAMOYIIPABJICHNUsI, OOIIECTBEHHO 3HAYMMONICATEILHOCTH;

—  TPUBEPKEHHOCTb HJAEAIM MHTEpHAIMOHAIU3MA, APY>KObI, PaBEHCTBAa, B3aMMOIIOMOIIM HAPOJOB; BOCIUTAHHME YBA)KUTEJIBHOTO OTHOILICHMS K
HallMOHAIIbHOMYZOCT

—  OHUHCTBY JIIOJIEH, UX YyBCTBaM, PEIUTHO3HBIMYOC)KICHUSM;

— TOTOBHOCTb OOYyYaroUIMXCsl MPOTHUBOCTOSATH MWJEOJOTUM SKCTPEMHU3Ma, HalMOHAINW3Ma, KCEHO(POOMH; KOPPYMIHMH; IJUCKPUMHHALMK IO
COLIMAJIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAllMOHAIBLHBIM IIPU3HAKAM U JPYTUM HEraTUBHBIM COLIMAIBHBIMSBIICHUSM.

JIMYHOCTHBIE pe3yJbTaThbl B C(])epe OTHOIIEHUH oﬁyqaloumxca C OKpPYKalOIMMHU JIIOAbMHU:

— HpPAaBCTBEHHOE CO3HAHHWE M TIOBEJCHHE Ha OCHOBE YCBOEGHMS OOIEYETIOBEYECKHX IIEHHOCTEH, TOJEpaHTHOTO CO3HAHMS M TOBEICHHUS B
MOJIMKYJIBTYPHOM MHPE, TOTOBHOCTH U CHOCOOHOCTH BECTH ayajor ¢ ApyruMu JrOAbMH, JOCTUT'aTh B HEM B3aMMOIIOHMMAaHHA, HAXOJNUTH O6H.[I/Ie e u
COTPYAHUYATH JJISl UX JTOCTHKECHHUS;

— TpUHATHE TYMAaHUCTUYECKMX LEHHOCTEH, OCO3HAHHOE, YBAXXHUTEIbHOE M J0OpOXKenaTeIbHOE OTHOIIEHHE K JpPYyroMy 4eJOBEKY, ero
MHEHHIO,MUPOBO33PEHUIO;

— CHOCOOHOCTE K COIICPECIKUBAHUIO U (1)OpMI/Ip0BaHI/Ie MMO3UTUBHOI'O OTHOICHUA K JIIOAAM, B TOM YHUCJIC K JIMIaM C OrpaHUYCHHBIMH BO3MOXHOCTAMU
3I0pOBbsI M MHBAJMJaM; OEpeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3UUYECKOMY M ICHXOJOTHUYECKOMY 370pPOBBIO JIPYTHX JIIOJEH,
YMCHHUE OKa3bIBaTh IEPBYIOIIOMOIIb;

—  (¢opmMHpOBaHNE BBIPA)KEHHOW B MOBEJACHUN HPABCTBEHHOM MO3UIIMHU, B TOM YHCJIE CIIOCOOHOCTH K CO3HATEIIbHOMY BBIOOPY 100pa, HPaBCTBEHHOTO
CO3HAHMA U TOBEJICHHUS Ha OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX LIEHHOCTEH M HPAaBCTBEHHBIX YyBCTB (YECTH, JI0JTa, CIPABEIIMBOCTH, MUIOCEPIUS U
Ipyxenoous);

—  pasBUTHE KOMIIETCHIIMH COTPYIHHYECTBA CO CBEPCTHHKAMH, JETbMH MIIAJIIETO BO3PAcTa, B3POCIBIMH B 00pa30oBaTeNbHOW, OOIIECTBEHHO
NOJIE3HOH, Y4eOHO-HCCIIeI0BATENbCKON, IPOSKTHON U IPYTUX BHJAX JACATEIbHOCTH.



JIMYHOCTHBIE Pe3yJbTAaThI B c(hepe OTHOLIEHU I 00YYAIIINXCH K OKPYKAKIIEMY MUPY, *KUBOI PUPO/Ie, XYA0KeCTBEHHOI KYJIbType:

—  MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO pa3BUTHA HAyKH, 3HAYMMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY
TBOPYECTBY, BIIaJICHUE JIOCTOBEPHOM MH(OpMAIMEel 0 NepeAOBhIX JOCTIKEHUSIX U OTKPBITUAX MHUPOBOM U OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 yCTpOICTBE MUpa HOOIIECTBA;

— TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCIE CaMOOOpPA30BaHMIO, HA MPOTSHKEHUM BCEH KH3HHU; CO3HATEIHHOE OTHOUICHHE K
HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEIIHON MpodecCHOHaIbHON U 00IIeCTBEHHONIeATEeIbHOCTH;

—  DKOJIOTHYEeCKas KyJIbTypa, OepekHOe OTHOUICHHSI K POJHOM 3emiie, MPUPOAHbIM OorarctBaMm Poccuu v Mupa; moOHMMaHUE BIUSHUS COIMAIIbHO-
SKOHOMMYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOTHON U COLMAIbHON Cpefibl, OTBETCTBEHHOCTh 32 COCTOSIHUE IMPUPOJHBIX PECYPCOB; YMEHHUS U HABBIKH
pa3yMHOT0 IPHUPOJOIONB30BAHMS, HETEPIUMOE OTHOIIEHHE K JCHCTBUSAM, MPUHOCAIIMM Bpel OSKOJOTMM; MNpUOOpETeHHE OIMbITa HKOJOro-
HaIPaBJICHHON1EATEIbHOCTH;

—  ACTETHYECKOE OTHOLLIEHUS K MUPY, TOTOBHOCTH K 3CTETUUYECKOMY 00yCTPOHCTBY COOCTBEHHOI'O ObITA.

JIMYHOCTHBIE pe3yJbTaThl B cd;epe OTHOIIEHUH oﬁyqamumxcﬂ K CEMbE U POAUTEIISAM, B TOM YUCJI€ MOATOTOBKA K ceMeiHOM KM3HU:

—  OTBETCTBEHHOE OTHOLICHME K CO3JaHUIO0 CEMBbH Ha OCHOBE OCO3HAHHOTO IIPUHATHUS LEHHOCTEN CEMENHOMKU3HY;
—  MOJIOKUTEIbHBIA 00pa3 ceMbH, POJIUTENHCTBA (OTLIOBCTBA U MATEPUHCTBA), UHTEPUOPU3ALIUS TPAJAULUOHHBIX CEMEHHBIXIIEHHOCTEH.

JInuHocTHBIE pe3yJIbTaThl B cepe OTHOLIEHHS 00yUYAIOIINXCS K TPYAY, B cepe cOUMAIBLHO- IKOHOMUYECKHX OTHOIIEHUIi:

—  yBaXXEHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3allIUTE CBOCHCOOCTBEHHOCTH,

—  OCO3HAaHHBINA BBIOOP OyyIIeH Mpodeccuu Kak MyTh U CIIOCO0 peaau3aii COOCTBEHHBIX KU3HEHHBIXIIJIAHOB;

— TOTOBHOCTh OOYyHaloIIMXCs K TPYAOBOM MpodeccHoHaNbHOM AEATENbHOCTH KaK K BO3MOXKHOCTH YYacTHsl B PELICHUM JIMYHBIX, OOIIECTBEHHBIX,
roCy/1apCTBEHHBIX, OOIIEHAIMOHATIBHBIXIIPOOIEM;

—  TOTpPeOHOCTh TPYIUTHCS, YBaXKEHHE K TPyLy M JIOASM Tpyda, TPYAOBBIM JOCTHKEHHSIM, 10OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE
OTHOILIEHHE K Pa3HbIM BHUJIaM TPYIOBOU J€ATEIbHOCTH;

—  TOTOBHOCTB K CAaMOOOCITY>KUBAHHIO, BKIJIFOYast 00yueHUE U BBINOJIHEHHE JOMAIIHUX 00s3aHHOCTEH.

JInuHocTHBIE pe3yJbTaThl B cepe PU3NIECKOr0, NCHXOJOTHYECKOI0, COIUATBHOI0 H AKA/IeMUYeCKOro 0,1aronoyaust
00y4arouuXxcs:

—  (usmueckoe, YMONIMOHANTBHO-TICUXOJIOTHYECKOE, COLMAIbHOE 01aronoaydre o0ydarmuxcs B )KU3HH 00pa30oBaTebHON OpraHu3aIluy, ONlyIEHUE
JeTbMHU 0€30TTaCHOCTH M TICUXOJIOTHYECKOTro KoMpopTa, HHPOPMAITMOHHOWOE30ITaCHOCTH.

2. [lnanupyemble MeTanpeaMeTHbie pe3yabTaTthbl 0cBoeHnssOOIl
MertarnpeamMeTHble pe3yabTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl IPEACTABICHbBI TPEMs IPYyIIIaMi YHUBEPCAIBHBIX YU€OHbBIX
nevicrBuii (YY]1).

1) PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eicTBHS BhIMyCKHUK HAYYHTCH:

- CaMOCTOATCIIBHO OIIPCACIIATh LCIINU, 3a/1aBATh MapaMCTPhl U KPUTCPUH, 10 KOTOPBIM MOKHO OIIPCACIINUTD, UTO HCIbAOCTUIHYTA,



—  OLIEHUBAaTh BO3MOXKHBIE TOCJIEJCTBHUS JOCTHKCHHUS TOCTABICHHON e B JIEATEIBHOCTH, COOCTBEHHOW JKM3HU U JKU3HU OKPYKAIOMIMX JIOJCH,
OCHOBBIBASICh Ha COOOPaKEHUSAX 3TUKHU U MOPAJIH;

—  CTaBUTh U (pOpMyTUpPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON JACATEIILHOCTH M )KU3HECHHBIXCUTYAIIHX;

—  OIICHMBATh PECYPCHI, B TOM YHCIIE BPEeMs U Apyrue HemaTepuaibHble pecypchbl, HEOOXOIUMBIE ISl TOCTUKEHUS OCTAaBICHHONIIEIH;

— BBIOMpaTh MyTh JOCTIDKEHHS L€, IUIAHUPOBATh PpEIICHHWE TIIOCTABICHHBIX 3a/1a4, ONTUMU3UPYs MaTepUalbHbIC U
HeMaTepUualbHbIE3aTPaThl;

—  OpraHu3oBbIBaTh A(PQGEKTUBHBIA IMOMCK PECYpCOB, HEOOXOAMMBIX s  JOCTHXKEHHS MOCTaBICHHOUIIENH;

—  COIIOCTABJIATH MOJYYEHHBIN pe3ysbTaT ACSTEIBHOCTU C IOCTABICHHON 3apaHEeeLelIblo.

2) Ilo3HaBaTeabHBIE YHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA BLIHyCKHHK HAYYUTCH:

—  WCKaTh U HaXOJUTh 0OOOIICHHBIC CIOCOOBI PEIICHHsI 3a/1a4, B TOM YHMCIIe, OCYIIECTBISATh Pa3BEPHYTHIH MH(OPMAIIMOHHBIN MTOUCK M CTAaBUTh HA
€ro OCHOBE HOBBIC (yueOHbIE U MTO3HABATEIbHBIC )3a0a4l;

— KPWTHUYECKH OIICHUBaTh W HMHTEPIPETUPOBATh HWHGOPMAIMIO C pa3HBIX IMO3UIUH, pPacrno3HaBaTh H (UKCUPOBATH MPOTHBOPCUYUS B
UH(POPMAMOHHBIXUCTOYHHKAX

—  WCIOJIb30BaTh pAa3lIMYHbIC MOJICIBHO-CXEMATHYECKAE CPEICTBA JUIsl TPEACTABICHUS CYNICCTBEHHBIX CBSI3¢H W OTHOLICHHMH, a TaKXke
HpOTHBOpG‘IHfI, BBISIBJICHHBIX B HHq)OpMaHHOHHBIX HCTOYHHUKAX,

—  HaxXOIUTh W NPHUBOJUTH KPUTUYECKUE APTYMEHTHI B OTHOIICHUM JEHCTBUH M CYKICHUW JPYroro; CIOKOHHO M pPa3yMHO OTHOCHUTBHCS K
KPUTUYECKUM 3aMEYaHUsIM B OTHOIIEHUU COOCTBEHHOTO CY)KJICHHSI, PACCMATPUBATh UX KaK PECypc COOCTBEHHOTOPa3BUTHS,

—  BBIXOJUTH 332 PaMKH y4eOHOrO TpEAMETa M OCYIIECTBIIATH IIeJICHANPABICHHBIA MMOMCK BO3MOXKHOCTEH JUIS IIMPOKOTO IMEPEHOCa CPEACTB U
CIIOCOOOBICHCTBHS;

—  BBICTpauWBaTh WHAMBHUIYaJIbHYI0 O0pa30BaTeIbHYIO TPACKTOPHUIO, YYHUTHIBAS OrPAHUYEHUS CO CTOPOHBI JPYIMX YYacTHHKOB U
peCcypCHBICOTpaHUYCHUS,

—  MEHSATh U YACPKUBATh pa3Hble MO3HUIIMH B TO3HABATEIHbHOUIEATEIEHOCTH.

3) KoMMyHHUKAaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe IelicTBHS BbIYyCKHUK HAYYHTCS:

—  OCYUIECTBJIAThH JIEJIOBYI0 KOMMYHUKAIIUIO KaK CO CBEPCTHHUKAMM, TaK U CO B3POCIBIMH (KaK BHYTPH 0Opa30oBaTENbHON OpraHM3allid, TakK U 3a €€
npezenamu), oAOUpaTh MAPTHEPOB IS 1€T0BOM KOMMYHHUKAIIMH UCXO/s U3 COOOpayKeHUH pe3yIbTaTUBHOCTH B3aMMOICHCTBHS, @ HE IMYHBIX CUMIIATUH;

— MpH OCYLIECTBJICHUU TPYNIOBON pabOThl OBITh KaK PYKOBOJIUTENEM, TaK M YJICHOM KOMaHJAbl B Pa3HbIX POJsAX (reHeparop Hued, KpPUTUK,
UCIIOJIHUTEIIb, BBICTYNAIOIINM, SKCIIEPT UT.1.);

—  KOOPJIMHHUPOBATH U BBIMOJIHATH Pa0OTY B YCIOBUSX PEATLHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTOB3aUMOIEHCTBHS;

—  Ppa3sBEpHYTO,JIOTMYHOUTOYHOU3IIAraTbCBOIOTOYKY3PEHUACUCIIONB30BAHUEMAICKBATHBIX
(YCTHBIX U MHCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

—  pacno3HaBaTh KOH(JIUKTOTCHHbIE CUTYAIlUH M MPeJoTBpamiaTh KOHMIUKTHI 10 UX aKTUBHOM (ha3bl, BEICTPAUBATh JIEJIOBYIO U 00pa30oBaTeIbHYIO
KOMMYHHUKAIINIO0, U30erast JUYHOCTHBIX OLIEHOYHBIX CY>KICHHI.

3. Ilnannpyemblie mpeaMeTHbIe pe3yJabTaThbl ocBoenusi OOII



Pa3nen I. BeInyCKHUK HAy4YUTCH I1. BbInyCKHHMK IOJIYYUT BO3MOKHOCTh HAYYHTHCH

He.]'ll/l ,Z[JISI HCIIOJIb30BAHUS B IOBCEIHEBHOM KHU3HH U obecrnecyeHuUs ﬂ]l}l paseumusl MolullleHUusl, UCNOJIb306AHUA 6 NOBCEOHEBHOU
O0CBOCHUHA BO3MOKHOCTH YCIICHIHOT'O ITPOJOIKCHUA 06p330BaHI/I$I 1o HCUBHU
nmpeamMmera CIICHHUAJIBHOCTAM, HC CBA3AHHBIM C IIPHUKJIAIHBIM

u obecneqerus B03MONCHOCHU ycneuwHozo npodoﬂmcesz 06pa30661HM}Z
no cneyualbHoOCmAM, He C8A3AHHbIM C I’lpuKJlGOHblM UCnoib306AdHUEM
mamemamurku

HCIIOJIB30BaHHUEM MaTECMAaTHKU

TpedoBanus Kk pe3yabTaTam

dnemenmul | _ OnepupoBaTh Ha 6a30BOM ypOBHe1 HOHATHSAMHU: KOHEUYHOE - Onepupoeamb2 NOHAMUAMU: KOHEUHOE MHOJICECMEO, DNeMEHM
meopuu MHOECTBO, 2JIEMEHT MHOXKECTBA, [IOAMHOXKECTBO, IIEPECEUECHUE MHODICECMEA, NOOMHONCECME0,nepecetenue u 00beOUuneHue
/:lmoafcecms 1 00bEIMHEHNE MHOYKECTB, YUCIIOBBIE MHOKECTBA HA MHOIHCECNS, HUCTIOBbIE MHOJNCECMEA HA KOOpOUHAMHOU
S menam KOOPMHATHOI TIPSO, OTPE30K, HHTEPBAL: nPAMOIL, OMPE3OK, UHMEPEAIL, NOTYUHMEPSAI, POMENCYMOK C
BbIKOJIOMOT MOYKOI, 2papuyeckoe npedcmasienue
ecKoll — omepupoBarh Ha 6a30BOM YPOBHE TOHATHIMH: YTBEPKIECHHE, MHONCECTE Hat KOODOUHGMHOUIIOCKOCTU;
J102UKU OTPHIIAHUE YTBEPHKIACHHUS, HCTHHHBIE U JIOKHBIE YTBEPIKICHHUS,  OnepUPOBAMb ROHAMUAMU: YMEEPACOCH e, OMPUYaHUE
NPUYUHA, CIIEJICTBUE, YACTHBIH Cllydail OOIIEro yTBep:KAeHH, VMBEPHCOCHUS, UCTUHHBLE U JIONHCHBIE YMBEPHCOCHUS,
KOHTPIIPUMED; npuYUna, cledcmeue, Yacmublil CIyuatl 0oue2o
— HaXoAWThb NepecedeHre u 00beAMHEHNE ABYX YMBepoHCOeHUs, KOHMPRPUMED;
MHO’KECTB,IIPEICTABICHHBIX IPaQUIECKU Ha YMCIOBOU MPAMON; ~  NpoGepAMb NPUHAONEIICHOCb d1eMenma

MHOIHCECMBY ),
—  Haxooumo nepecedyeHue u obvedunenue MHOIHCECMB, 8 MOM

yucne npe()cmaeﬂeHHblx epaqbuqecmt Ha YUCTI0B01L l’lpﬂMOlZ u
— PacCIo3HaBaTh JIOXHBIC YTBEPIKACHUA, OLINOKU B PACCYXKICHUAX, HA KOOpOUHamHOZZI’UZOCKOCWZU,'

B TOM YHCJI€ C UCITIOJIB30BAHNEM KOHTPIIPHUMECPOB. - npoeodumb 0okazameJibHble paccyofcdesz onst
0b0CHOBAHUS ucmuHHocmuymeep:»cdeHuﬁ.

— CTPOWTH HA YUCIOBOU NMPSIMOM IOJMHOKECTBO YHCIOBOTO
MHOX€ECTBA, 3aJJaHHOE IIPOCTEHUIIIUMHU YCIIOBUAMU;

B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:

— HCIOJb30BaTh YUCIOBbIE MHOKECTBAHA B nosceonesnoil scuznu u npu uzyueHuu Opyaux
KOOPJIMHATHOM MPSIMOM TSI npeomemos:




—  UCNOIL308AMb YUCTOBbIE MHONCECMBA HA KOOPOUHAMHOLL
NPAMOUL U HA KOOPOUHAMHOU NIOCKOCMU OJis1 ONUCAHUS
PEANbHbIX NPOYECCO8 U AGNEHULL,

—  NpPoB0OUMb OOKA3AMENbHBIE PACCYHCOCHUS 8 CUMYAYUSX
NOBCEOHEBHOU JHCU3HU, NPU PeuleHUy 3a0ay U3
Opyeuxnpeomemos

1 3pech 1 nanee: pacrno3HaBaTh KOHKPETHBIE IPUMEPHI OOIMX MOHATUHI MO XapaKTEPHbIM IIPU3HAKaM, BBIIIOJIHATh JEHCTBUS B COOTBETCTBUU C
OIpeIeIEHUEM U NMPOCTEUIIMMH CBOMCTBAMU MOHATUN, KOHKPETU3UPOBATh PUMEPAMHU OOIIUE MTOHATHUS.

2 3,[[60]: " JaJIeC; 3HATb ONPCACIICHUC ITOHATHA, YMCThb INOSCHATH €0 CMBICJI, YMCTh UCIIOJIB30BATh ITOHATUC U €TI0 CBOMCTBA IIpH IIPOBCACHUUN
paCCYH(HCHHﬁ, PCUICHUHU 3a/1a4.

ONMCAaHMS PEATBHBIX MPOLIECCOB U SIBJICHUI;
— TPOBOJUTH JOTUYECKUE PACCYKICHUS BCUTYaLIUSIX
MOBCEIHEBHOU KN3HU




Yucna u
8bIPAICEHUA

OmnepupoBatb Ha 0a30BOM YPOBHE MOHSATUSIMHU: LIEJI0€ YHCIIO,
JETMMOCTbh YrCell, OOBIKHOBEHHAS IPpo0b, MeCATUIHAS APOOb,
palMoHaIbHOE YHCII0, TPHOIMKEHHOE 3HAUCHUE YHCIIa, YacTh,
JI0J151, OTHOILICHHUE, MPOIICHT, MOBHIIICHUE U IIOHWKCHHUE Ha
3aJIaHHOE YKMCIIO MPOIICHTOB,MacCIITa0;

OIepUpPOBaTh Ha 0230BOM YPOBHE MOHITHIMHU: JIOTapH(M YUCIIa,
TPUTOHOMETPHYECKAs OKPYKHOCTh, TpaJlycHasl Mepa yria,
BEJIMYMHA yIJIa, 33JaHHOT0 TOYKOW Ha TPUTOHOMETPUIECKON
OKPYXHOCTH, CUHYC, KOCHUHYC, TAHT€HC ¥ KOTAHT'€HC YTJIOB,
HUMCHOIIINX HpOI/I3BOJH)HyIOBeJ'II/I'-II/IHy;

BBIIOJHATH apu(PMETHICCKUE ICHCTBUSA C LEIbIMH U
palMoOHaIbHBIMU YHCIIAMHU;

BBITIOJIHATH HECIIOKHBIC MPEOOPA30BAHMS YHUCIIOBBIX BBIPAKCHHIHA,
COJICPIKAIIMX CTCIICHH YKCe, INOO KOPHU M3 YHCE, JTH00
Jorapu(Mbl YHCEI;

CPaBHHBATh PAIIMOHAILHBIC YMCIIA MEXKITYCOOO0H;

OLICHUBATh U CPABHUBATH C PALIMOHAILHBIMH YHCIIAMU 3HAYCHUS
LEJBIX CTeMeHel uncen, KOpHel HaTypallbHOM CTETIeH! U3 YHCeT,
norapuMoB YHCENB

MPOCTHIX CITydasix;

C80600H0 Onepuposams NOHAMUAMIU.: Yel0e YUCTO,
oenumocmn yucei, 0ObIKHOBEHHAsE OPOOb, OeCAMUUHAS
0pobb, PayUOHAIbHOE YUCTO, NPUOIUNICEHHOE 3HAUEeHUE
yucna, yacmo, 00715, OMHOULEHUE, NPOYEeHm, NOGbLULeHUe U
NOHUdCEHUE HA 3A0AHHOe YUCTIO NPOYEHMO8,MACUMAo,
NPUBOOUMb NPUMEPDL YUCEN C 3A0AHHBIMU
CBOUCMBAMUOCTUMOCTNU,

onepuposams NOHAMUAMU: 102APUPM YUCIa,
MPUSOHOMEMPULECKASL OKPYIHCHOCMb, PAOUAHHAA U
2paodycHas mepa y2id, 8eIuyuta yend, 3a0aHH020 MoyKou
Ha MPUSOHOMEMPUYECKOL OKPYHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2108, UMEIOUUX NPOU3BOTbHYIO
BENIUYUHY, YUCTLA € UT,

8LINOIHAMb apupmemuieckue oeticmaus, coiemas
VCMHble U NUCbMEHHbLE NPUEeMbl, NPUMEHSS NPU
HeobX00UMOCMU 8bIYUCTUMETILHBLEY CIMPOUICMBA,
HAxXo0ums 3HaA4eHUsl KOPHs HAMypaibHOU Chenetu,
cmenenu ¢ payuoHaIbHbIM NOKA3amenem, jo2apugma,
UCNOL3YS NPU HEOOXOOUMOCTU BLIYUCTUMENbHBIE
ycmpoucmea;

NONb308AMbCSL OYEHKOU U NPUKUOKOU NpU
NPaKmuyecKuxpacyemax,

nPOBOOUNb NO U3BECIMHBIM POPMYIAM U NPABUNAM
npeobpazoeanis 6YKEEHHbIX 8bIPANCEHU, BKIIOUAIOUUX
cmenetu, KOpHU, 102apughmol u
mpucoHoMempudecKuehyHKyuu,

HAaxXoO0umbs 3HA4eHUs YUCL08bIX UOYKEEHHbIX

8bIPAdICEHUL, OCYUIeCMBIAAL He0OX00UMbLE

NOOCMAHOBKU UNPE0OPA308aAHUSL,

uz0bpasxicamsb cxemamuyecKu Y20, GeIUYUHa KOmopo2o
8bIPAICEHA 8 2PAOYCax UNUPAOUAHAX,

UCNOIbL3068aAMb NPU PEUeHUU 3a0ay MadaIuyHble
3HAYEHUSL MPUCOHOMEMPULECKUX DYHKYULLY2L08;
BbINOIHAMb NEPEBO0 BeNUYUHDBL Y2l U3 PAOUAHHOU Mepbl
8 2PAOYCHYI0 UOOPAMHO.




B nogceonesHotl sHcuztu u npu uzyueHuu Opyeux y4eOHoix
npeomemos:

—  GbINOJIHAMb OCUCMBUSL C YUCLOBbIMU OAHHBIMU NPU
PpeuenHuU 3a0ay npaKmu4ecko2o Xapaxkmepa uzaoay u3
PA3UUHBIX 0baacmell 3HaAHUL, UCNOIb3YANPU




— un300pakaTh TOYKAMH HA YUCJIIOBOU MPSMOH IeTbIeH
pallnOHAJIbHBICUUCIIA,

— u300paxkaTb TOUKAMH HA YHUCIIOBOM MPSIMOH IIeJIble CTENEHH YUCEll,
KOPHHU HATypaJIbHOM CTETIEHU U3 YUCEII, Jorapu(Mbl YnCell B
IMPOCTBIXCITydasX;

—  BBINOJIHATH HECJIOXKHbBIE IPeoOpa3oBaHus LENbIX U APOOHO-
paloHaIbHBIX OYKBEHHBIXBBIPAKEHUM;

— BBIpaXKaTh B MPOCTEHIINX CIIy4asX U3 PABEHCTBA OHY IEPEMEHHYIO
4yepessIpyrue;

— BBIYHCIIATH B IPOCTHIX CIIy4dasaAX 3HAUCHUA YHMCIOBBIX U 6YKB6HHBIX
BBIPQXXEHUI, OCYIIECTBIISISI HEOOXOAUMBIE MMOJCTAaHOBKU U
npeoOpa3oBaHus;

— u300pakaTbCXeMaTHUECKU yroll, BEIMYMHA KOTOPOTO BhIpaxKeHa
Brpajlycax;

— OLIGHUBATh 3HAKH CUHYCA, KOCUHYCA, TAHT'€HCA, KOTaHTeHCa
KOHKPETHBIX YTJIOB.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux yueoOHwvix npeomMemos:

— BBIINIOJIHATH BBIYHUCIICHHUSA ITPU PCIHICHUU 3a1a4
MIPAaKTHYECKOr0XapaKTepa;

—  BBINOJIHATH PAKTUYECKUE PACUETHI C UCIIOIB30BAHUEM IIPU
HGO6XOI[I/IMOCTI/I CIIPAaBOYHBIX MAaTCPpHUAJIOB U BBIYUCIIUTCIIBHBIX
YCTPOWCTB;

— COOTHOCHUTH pealibHbIe BEIMUMHBI, XapPaKTEPUCTUKHU O0BEKTOB
OKPY’KaIOILEro
MHpa C UX KOHKPECTHBIMU

HeobXo00UuMocmu CnpagoyHbvle Mamepuavl u
BLINUCTUMENbHBIE YCMPOUICMEA,

OYeHUusamy, CPasHUBAMb U UCNONb308AMb NPU PEeUleHUU
NPAKMUYECKUX 3a0ad 4YUciogvle 3HaA4eHUs peanlbHblX
8e/IUYUH, KOHKDEMmHble YUCTI08ble XAPAKMEPUCMUKU
00beKmo8 OKpydHcaouecomMupa




YHCJIOBBIMH 3HAUCHUSIMU,
MCIOJIb30BATh METOIBI OKPYTIICHUS, TPUOTIKEHUS ¥ IPUKUIKA
[IpY PELICHUH MPAKTUYECKUX3a1a4

MOBCCIHEBHOM KHU3HHU




Ypasnuenun u
HepageHcme
a

Pemmats nuHeiHbIe ypaBHEHUS U HEPABCHCTBA, KBAIPATHBIC
ypaBHEHHS;

pemats norapudpmuueckue ypaBHeHus suna loga (bx+

¢) = d u npocreiimue HepaBeHCTBa BHAa loga X <d;

peraTh nmoxka3aTelbHble YpaBHEHU, BUIA abX+C= ¢ (rme d MOxHO

npeaACTaBUTh B BUAC CTCIICHU COCHOBAHHUEM

a) u npocreiiime HepaBercTsa Buxa 8% < d (rxe d MOXHO
[PE/ICTABUTh B BUJIC CTCIICHU C OCHOBAHUEM 4);.

NPUBOIUTH HECKOJIBKO MPUMEPOB KOPHEMN MTPOCTEHIIIETO
TPUTOHOMETPHYECKOTO YPaBHEHHUS BHIa: sinX = @, COSX = a, tgX = a,
CtgX = @, rae a — TabJIMYHOE 3HAYCHUE COOTBETCTBYIOIICH
TPUTOHOMETPHIECKON (DyHKIHH.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

COCTAaBJIAAThH U pCIIATh YPABHCHUA U CUCTCMBbI ypaBHeHI/Iﬁ IIpu
PEIICHUN HECIOKHBIXITPAKTUICCKUX
3aga4

—  Pewamyv payuonanvhnuvie, noxazamenbHule u
Jloeapughmuyeckue ypasHeHus: U HepageHcmad,
npocmetiuiue UppayuoHaibHole U
Mpu2oHOMempuiecKue ypasHeHus, Hepaeencmaea u
ux cucmembvl;

—  UCNOTIL308aMb MEMOObL peUeHUs. YPABHEHULL:
npusedeHue K U0y «Npou3sedeHue pasHo Hyao»uil
«YACMHOe PaBHO HYII0Y», 3AMeHA NePeMEeHHbIX,

—  UCNONIL308aMb MEMOO UHMEPBANO08 ONAPEUEHUSL
HepageHcma,

—  UCNONB308amMb 2paguyecKull Memoo OJisi
NPUOTUINCEHHO20 peLleHUsl YPAGHEHUL UHEPABEHCME,

—  uU300padcamv Ha MPUSOHOMEMPUYECKOLL
OKDYAHCHOCIU MHONCECB0 pPelleHUl
npocmenuuux mpuesoHOMempu4eckux ypagHeHull
uHepaseHcms;

—  BbINOJHAMb OMOOP KOPHEU YPAGHEHU UL peuleHUll
Hepagencme 8 COOmMEemcmaul ¢ OONOJIHUMENbHbIMU
VCIOBUAMU UOSPAHUYEHUSIMU.

B noeceonesnoii scusnu u npu usyuenuu Opyeux yueoHvix
npeomemos:

—  cOCMasnAms U peuams ypasHeHus, CUCmeMbl
VpasHeHull U HepaseHCcmaa Npu peuleHuu3a0ay
Opyaux yueOHbIXnpeomemaos,

—  UCNONIL308aMb YPAGHEHUS U HEPABEHCNEA OJis
NOCMPOEHUs U UCCIe008AHUSA NPOCMEUUUX
MAMeMamuyeckux Mooeiell peaibHblX CUmyayuti uiu
NPUKIAOHBIX3A0aY;

—  yMemb UHMepnpemupo8ams NOJIY4eHHbLIL NPU
Ppeulenul ypaeHeHus, Hepasencmea uiu
cucmembl pe3yibmam, OYeHusams e2o
npagoonooodue 8 Konmexcme 3a0AHHOU
PeanvbHol CUmyayuu i NPUKIAOHoU3a0ayu




Dynkyuu

OnepupoBath Ha 6a30BOM ypOBHE MOHATUSAMU: 3aBUCUMOCTD
BEITMYUH, (YHKITUS, apTYMEHTH
3HaYeHUe PYHKIINHU,

Onepupoeamv NOHAMUAMU: 3A6UCUMOCTIL BETUYUH,
@yHKYUsA, apeyMeHm u 3HaveHue QyHKyuu, oodiacme
onpeoeneHust U MHONCECMB0 3HAYEHU PYHKYUU,
epaguk 3asucumocmu, epagpux Gyukyuu,
HYIUGYHKYUU,

NPOMENCYMKU 3HAKONOCMOSHCMBA, 803DACMAHUEe HA




00J1aCTh OTpeIeTICHUSI U MHOXKECTBO 3HAYCHUH (YHKIIUH,
rpaduK 3aBUCUMOCTH, TpapuK GYHKIUHU, HYIH QYHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE Ha
YHCIIOBOM ITPOMEXYTKE, YObIBAaHHUE HA YHCIOBOM
MIPOMEXYTKE, HAaMOOJIbIlIee U HANMEHBIIIEe 3HAUCHUE
(GYHKLIMN Ha YMCIIOBOM NPOMEXKYTKE, IEPUOANYECKas]
GyHKIMS, IEpUOI;

OIepHUpOBaTH Ha Oa30BOM YpOBHE MOHATUSMU: TIPSMAst U
oOpaTHast MPONOPIHOHAILHOCTE JIMHEHHAs!, KBaIpaTHYHAs,
norapupMuyUecKas v nokasareiabHas QyHKIHH,
TPUTOHOMETPHUECKUE (PYHKIUH;

pacro3HaBarh rpa)uKy JEMEHTApHBIX (QYHKIUH: PSIMON
1 00paTHOM MPONOPLUUOHAIBHOCTH, IMHEHHOM,
KBaJpaTUYHOMH, JIOTapu(PMUIECKON M MOKa3aTeIbHOMN
(GyHKUIMN, TPUTOHOMETPHUECKUX (DYHKIIHIA;

COOTHOCHTB Tpa(KH dJIEMEHTAPHBIX (PYHKIMIA: IPSIMOI 1
00paTHOM MPOMOPIIMOHATHHOCTH, THHEHHOM,
KBaJIpaTUYHOM, JorapupMuyeckoil 1 nokazaTeabHON
(GyHKIMH, TPUTOHOMETPHUYECKUX (DYHKIMHA chopMynamu,
KOTOPBIMH OHH 3a/1aHBI;

YUCTI080M NPOMEICYMKe, YObl8aAHUE HA YUCTOB0M NPOMENCYNIKE,
Haubobulee U HaUMeHblulee 3Ha4YeHue QYHKYUU Ha YUCTIOB0M
npomexcymke, nepuooudeckds yHKyus, nepuoo, Yemuas u Heuemuas
dyHryuu;

ONepupoBamb NOHAMUAMU. NPAMAsL U 0OpaAmMHAs
NPONOPYUOHATLHOCIY, TUHEHAS, KBAOPAMUYHAS,
Jlo2apupmuyeckas u noKa3amenbHas QyHKyuu,
mpucoHoMempuiecKueqhyHKyuu,

onpeodensams 3HaueHue QYHKYUU No 3HAYEHUI0 apeyMeHma npu
PA3IUYHBIX CROCOOAX 3A0AHUADYHKYUU,

cmpoums epapuku u3y4eHHbIXPYHKYUL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMENUUUX CTYYAAX NO opmyie
noseodeHue u ceolucmea QYHKYull, Haxooums no epa@uxy gyukyuu
Haubobuue U HauMeHbLUile 3HAYeHUs,

CMpoums 3CKU3 epagura QyHKyuu, yoosiemeopsaoue
npuBeOeHHoOMY HAOOPY YCI08UlL (NPOMENCYMKU
6o3pacmanus/yovieanus, 3Havenue QYHKyuu 6 3a0aHHOlU mouke,
MOYKU IKCMPEMYMO8, ACUMNIMOMDbL, HYIU QYHKYUU U M.O.);
pewams ypaeHerusl, npocmeliuiue CUcmemvl YPasHeHUll, UCNOb3Ys
C80UCMEa YHKYUL U UXepapuros.

B nosceonesnoii sorcuznu u npu usyyeHuu opyeux y4eoHvix

npeomemos:

onpeoensimos no epaghuram U UCNOIb308aMb ONlsl PeUleHUs.
NPUKTIAOHBIX 3A0aY CBOUCMBA PEAbHBIX NPOYECCO8 U 3A8UCUMOCTEN
(Haubonvuue u HauMeHbUUe 3HAYEHUs, NPOMENCYMKU 803PACAHUL U
VObIBAHUSA PYHKYUU, NPOMENCYMKU 3HAKONOCTOSHCMEA,

ACUMNMOMbl, NEPUOO UM.N.);

UHMEPNPemupo8ams C80UCMBa 6KOHMEKCMe KOHKPEMHOU
NPAKMUYecKouCumy ayuu,

onpeodenams no epapukam npocmeriuiue XapaKmepucmuKu
nepuoOUYecKUx npoyeccos 8 OUOL02UU, IKOHOMUKE, MY3bIKe,
paouocesaszu uop. (amniumyoa, nepuoo um.n.)




— HaxOJMTb IO TpapuKy NpUOIMKEHHO 3HAYCHUS QYHKIIUN
B 33/IaHHBIX TOYKAX;

—  OmpeAensaTh 1o rpaduky cBoiicTBa GyHKIMHU (HYIH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HANOOJIBIINE U HANMEHBIINE 3HAYCHUS U
T.IL.);

—  CTPOUTH 3CKU3 Tpaduka QPyHKIUH, yIOBICTBOPSIOMIEH
NPUBEICHHOMY Ha0Opy yCIOBUil (IPOMEXYTKH
BO3pacTaHus / yObIBaHUS, 3HaUeHUE (DYHKIIUH B 33/1aHHOM
TOYKE, TOYKH SKCTPEMYMOB HT.]I.).

B nosceonesnoil srcuznu u npu uzyueHuu opyaux
npeomemos:

— OIpeaensTh Mo rpadukaM CBONCTBA pealbHbBIX MPOILIECCOB
Y 3aBUCUMOCTEH (HanOOJIbIINE M HAMMEHBIITNE 3HAYCHUS,
MIPOMEXKYTKH BO3pACTaHUS U yOBIBAHUS, TPOMEXKYTKH
3HaKOMOCTOSIHCTBA U T.I1.);

— HUHTEpPIPETHPOBATH CBOWCTBA BKOHTEKCTE KOHKPETHOU
MPaKTUYECKOW CUTYalluu




Inemenmul
mamemamu
uecKo20
ananuza

OmnepupoBarb Ha 0230BOM YPOBHE MOHSATHSIMH:
Mpou3BoIHAs (GYHKIIMH B TOUKE, KacaTelabHast K

rpadukydyHKIHH,

Onepupoeams NOHAMUAMU: NPOU3BOOHAS. PYHKYUU 6 MOUKe,
KacamenbHas K epaguxy hyHKyuu, npou3eoonas QyHKyuu,
BLIUUCTIAMb NPOU3BOOHVIO OOHOUICHA, MHO2OUIeHd,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL DYHKYUIL,




MPOU3BOIHAS (PYHKINH;

OTIpeIeNIATh 3HAaUeHUE MPOU3BOAHON (DYHKIIMU B TOUYKE 110
M300paKEHUIO KacaTelIbHOH K TpaduKy, MPOBEICHHON B 3TOM
TOUKE;

pelaTh HECIIOKHBIE 3aa4U Ha IPUMEHEHHE CBSI3U MEKIY
IIPOMEKYTKAMU MOHOTOHHOCTH M TOYKaMHU SKCTpEMyMa
(GyHKLINH, C OTHOW CTOPOHBI, U IPOMEKYTKAMHU
3HAKOIOCTOSIHCTBA U HYJISIMH ITPOU3BOIHOM ATON (PYHKIIUH — C

JIPYrOi.

B nosceonesnoui scuznu u npu usyuenuu opysux npeomemos:

MOJIB3YSCh TpadKaMH, CPABHUBATH CKOPOCTH BO3PACTAHUS
(pocta, OBBIIICHHMS, YBETHUCHHUS U T.I1.) HIIA CKOPOCTH YOBIBAaHUS
(mayeHusi, CH>KEHUS, YMEHBIIICHHUS U T.11.) BEJIMYMH B PEaJbHBIX
rporeccax;

COOTHOCHUTH TpapUKU peasIbHBIX MPOIECCOB U 3aBUCUMOCTEH C UX
ONMCAaHMUSMHU, BKIIOYAIOIUMH XapaKTEPUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBI pOCT, TUIABHOE TIOHKEHHUE UT.I1.);
HCIIOJIb30BaTh IPaUKH PEATHHBIX MPOILIECCOB VISl PEIICHUS
HECJIOXKHBIX MPUKJIAIHBIX 33/1a4, BTOM

YUCIIE OIPEAEIIS 110

—  GbIUUCTIAMb NPOU3BOOHBIE DNIEMEHMAPHBIX QYHKYUL U UX
KOMOUHAYUL, UCNONIb3YS CHPABOYHBIEMAMEPUATILL,

— uccneoosamsv 8 NPOCMeNUx Cay4anx QyHKyuu Ha
MOHOMOHHOCMb, HAXOOUMb HAUDOIbUIUE U HAUMEHbULUE
3HAYeHUs1 YYHKYULl, Cmpoums paghuku MHO20UIEHO8 U
npocmetuux payuoHaIbHbIX QYHKYUL ¢ UCHOTb308AHUEM
annapama mMamemamuyecKo20aHatu3a.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux y4eOHbix
npeomemos:

—  pewams npukIaoHvle 3a0adu U3 ouonocuu, uzuKu, Xumu,
IKOHOMUKU U OPY2UX NPeOMemOs, C8A3AHHbIE C
ucciedosanuem XapaKkmepucmux peaibHulx npoyeccos,
HaxoicoeHuem HauboAbUIUX U HAUMEHbUIUX 3HAYEHU,
CKOPOCMU U YCKOPEHUsL UM.N.;

—  UHMEPnpemupo8ams NOJLY4eHHblEPE3VIbMaAmbl




rpaduKy CKOpOCTb X0/
nporecca




Cmamucmu
Ka u meopus
6epoAmMHOC
meit, 102UKa
u
Kombunamo
puKa

— OmnepupoBarb Ha 6a30BOM ypOBHE OCHOBHBIMU OIHUCATEIHHBIMU
XapaKTepUCTHKaMH YHCIIOBOTO Habopa: cpeHee
apudmernyeckoe, MeaHa, HauobobILEe U
HauMEHbIIee3HAUCHUS;

— omepupoBaTh Ha 0A30BOM YPOBHE MOHSITHIMH: YAaCTOTa U
BEPOATHOCTH COOBITHUS, CITy4alHBIM BHIOOD, OTIBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

— BBIYHCIIATH BEPOATHOCTHU COOBITHII HA OCHOBE noacycra
YHUCIanuCXO0J0B.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

— OLICHMBATh M CPABHUBATH B POCTHIX CIY4asX BEPOSITHOCTU
COOBITHI B peabHOM JKU3HHU;

— YUTaTh, CONOCTABIIATH, CPABHUBATH, HHTEPIIPETHPOBATH B
IIPOCTBIX CIIydasiX peajbHble JaHHbIC, IPEICTABICHHbBIE BBU/IE
TaOJIUIL, THarpaMm,
rpadukoB

Hmemv npedcmasnenue 0 OUCKpEmMHbIX UHENPEPbIBHbIX
CILYYAUHBIX BEIUYUHAX U PACHPEOeNeHUSX, O
He3A8UCUMOCMU CTIYYAUHBIXGETUYUUH,

umemv npedcmasieHue 0 Mamemamuieckom OHCUOAHUU U
oucnepcuu CyyauHbIX6eIUUUH,

umMems npedcmasiienue 0 HOpMaiIbHOM PAcHpeoeleHUnU
npUMepax HOPMAIbHO PACNPEOeNeHHbIX CIYYAUHbIX
BENUYUH,

HNOHUMAMb CYyMb 3aKOHA DONLULUX YUCeN UBLLOOPOUHO2O
Memooa usmepeHusI8eposSIMHOCmell;

umems npedcmagierue 00 YCl08HOU 8ePOAMHOCIIU U O
NOJHOU 8ePOAMHOCIU, NPUMEHAMb UX 8 peuleHUuu3aoa,
umMems npedcmasgieHue 0 8AN’CHLIX YACMHBIX BUOAX
pacnpeoeieHull U NPUMEHAMb UX 8 peuleHuu3aoay;
umMemsb npedcmasieHue o0 KOppenssyuu C1y4aunblx
8eIUYUH, O TUHEUHOUpespecCcul.

B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:

BLIYUCTAMY UU OYEHUBAMb BEPOSIIMHOCIU COOLLMULL 8
PEANbHOUNCUSHU,

8b1OUPAMb NOOX00sUUE MeMOObl NPEOCMABIEeHUSL U
00pabOMKUOAHHBIX,

YMemb peuiams HeCl0CHble 3a0aiu Ha NPUMeHeHUe
3aKOHA OONBUIUX YUCeT 8 COYUOTIO2UL, CIPAX08AHUL,
30pasooxpanenuu, obecnedenuu 6e30nacHocmu
HaceneHus 8 Ype3sbluaiuHbIXCUMY AYUsX




Texcmoewie
3a0auu

Pemrate HECIOXKHBIE TEKCTOBBIE 3a1a4U pa3HbIX TUIIOB,
AHAJIM3UPOBATL YCJIOBHUC 3a1a4U, IIpU HGOGXOI[I/IMOCTI/I CTPOUTDH
AJIg €€ pCHICHUA MaTCMAaTUYCCKYIO MOJICIIb,

IIOHMMAaTbH1

Pewamu 3a0auu pazuvix munos, 6 mom yucie 3a0aqu
NOBbIUEHHOUMPYOHOCIUL,

8b10UpPaMb ONMUMATLHBLIL MEMOO PeueHUs 3a0a4l,
PaccmMampusas pa3iuyHbleMemoobl,

CMpoums Mooeib peueHust 3a0adu, npoeooUms
00KA3amMeNbHbLIEPACCYIHCOCHUSL,

pewiams 3a0a4u, mpeodyrowue nepebopa apuaHmos,
npoeepKuU yCi08uill, 8b1OOPA ONMUMATLHO20PE3YIbMAma,
AHATUBUPOBATND U UHMEPNPEMUPOBATb Pe3VIbMAmbl 6
KOHMeKCcme YClo8Usl 3a0ayul, 8blOUpams peueHus,, He




WCIOJIb30BATh IS PEIICHUS 3aa9i WH(OPMAIIUIO,
MPEJICTABICHHYIO B BUJI€ TEKCTOBOM W CUMBOJILHOM
3aImcH, CXeM, TaOJuIl, JuarpamMmm, rpauKoB, pUCYHKOB;
JIEHCTBOBATH I10 AIITOPUTMY, COJICPKAIIEMYCS B
YCJIOBHUH 33J1a4H;

KCII0JIb30BaTh JIOTUYECKUE PACCYKICHUS MIPU PEIICHUN
3aJla4u;

paboTaTh CU30BITOYHBIMH YCJIIOBHSIMU, BEIOUpAst U3 BCe
nH(popManuu, JaHHBIE, HEOOXOIUMBIC JIJIs1 PEIICHHS
3aJ1a4u;

OCYILIECTBISITh HECIOKHBIHN epedop BOZMOKHBIX
penieHul, BbIOUpas U3 HUX ONTUMATbHOE 110
KpUTepHsiM, C(HOPMYJIMPOBAHHBIM B YCIIOBUU;
aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOTYYCHHbBIE
pelleHrs B KOHTEKCTE YCIOBUSA 3a/1a4H, BEIOUpATh
pelnieHus1, He MPOTUBOPEYAINE KOHTEKCTY;

pemarh 3aJa4i HapacyeT

CTOMMOCTH TMOKYTIOK,
YCIIyT, IO€3/10K U T.IL.;

npomugopeuaujue KOHMeKCmy;,

—  nepegooumv npu peuleHuu 3a0a4u UHGopmMayuo u3 00HoOU hopmol 6
Opyeyr, UCNOIL3YSL NPUHEOOX0OUMOCMU CXeMbl, MabIUYbL,
epaghuxu,ouazpammol,

B nosceonesnoii srcusnu u npu uzyueHuu Opy2ux npeomemos:

—  pewams npakmuyecKue 3a0ayu U 3a0ayu u3 opyeux npeomemos




pelIaTbHeCI0XKHBIC
3aJ1auM, CBA3aHHbIE C
JIOJIEBBIM Y4aCTHUEM BO
BIIaJIeHUU (HUPMOHA,
MPEINPUATHEM,
HEJBMYKHUMOCTBIO;
peliaTth 3aJaunHa
MIPOCTHIC MTPOLICHTHI
(cucTeMbl CKUIOK,
KOMMCCHH) U Ha
BBIUHCIICHHE CJIOKHBIX
MIPOLICHTOB B Pa3JIMYHBIX
CXeMax BKJIQJIOB,




KpPEAUTOB U UIOTEK;

— pemaTh NPaKTHYECKUE 3a/1a4i, TPEOYIOIUE UCIIOIb30BAHMS
OTpHULATENbHBIX YACEN: HA ONPEEIICHUE TEMIIEPATYpPhl, Ha
OIpe/ieJICHUE MOJI0XKEHUS Ha BpEMEHHON OCH (110 HaIIel 3pbl U
nocJe), Ha ABIKEHHE JCHEeXKHBIX CPEACTB (IpUXoa/pacxon), Ha
OIlpeJieJIeHUE IITyOUHBI/BBICOTHI UT.I1.;

— HCHOJb30BaTh MOHATUE MacIITaba /I HaXOXKACHUS pacCTOSHUMN
U JJIMH Ha KapTax, [JIaHaX MECTHOCTH, IJJaHaX OMELICHUH,
BBIKpOIKax, Mpu paboTe Ha KOMIIBIOTEPE U T.I1.

B noeceonesnoii sicuznu u npu uzyueHuu Opy2ux npeomemos:

— pemaTtb HCCIIOKHBIC IMTPAKTUYCCKHE 3a/la41, BOSHUKAIOIINEC B
CHTyaHHHXHOBCGHHCBHOﬁ
KHU3HU




T'eomempus

OmnepupoBath Ha 0230BOM yPOBHE MOHATHAMM: TOUKA, IIPSIMas,
IJIOCKOCTh B IPOCTPAHCTBE, NapAJIIEIbHOCTD U
MEPIEHIUKYISIPHOCTD MPSAMBIX UIUIOCKOCTEH;

pacrno3HaBaTh OCHOBHbIE BU1bl MHOTOTPAHHUKOB (IIpHU3Ma,
MpamMuia, IpSMOYroJbHBIN Mapajienenunea,kyo);
n300paxkaTbu3ydaeMble (GUTYPBI OT PYKH U C
[IPUMEHEHUEMITPOCTHIX

YEepPTEKHBIX

Onepupogams nowsmuamu: mouka, npAmas, niocKoCms 8
NPOCMpancmee, NapaileibHOCMb U NePNeHOUKYIAPHOCTb
NPAMBIX UNJIOCKOCMEU;

npuMensmb O0Jisl peueHuss 3a0ay 2eomMempuiecKkue

Gakmol, ecu ycio6us npUMeHeHUs: 3a0aHbl 8 A6HOU

Gopme;

pewams 3a0ayu Ha HAX0HCOeHUe 2e0MeMpPUIecKUx

8eUYUH NO 0OPA3YAM UNUANLOPUMMAM,

denamv (8bIHOCHbBIE) NIIOCKUE YePMENCU U3 PUCYHKOB
00beMHBIX puyp, 8 mom yuUcie pucosams 8UOCEEPXy, COOKY,
CMpOUMb Ce4eHUAMHOL02PAHHUKOB,

U361eKamsb, UHMEPRPEMUPO8ams U npeoopa30evi8ams
UHGOpMayUIo 0 2eomempuyecKux guaypax,
NPeOCMABIeHHYI0 HAYEPMeNCcax;

NpUMEHSIMb 2eoMempuyecKue gakxmol 01 peuleHus 3a0ay, 6
MOM quciie npeonoaazarnuux HeCKOJIbKOUAzo8




UHCTPYMEHTOB;
nenaTh (BBIHOCHBIC) TNIOCKHE YePTEIKU U3 PUCYHKOB IMPOCTHIX
00BEMHBIX (UTYp: BUI CBEPXY, COOKY,CHU3Y;

U3BJIEKATh HH(POPMAIHIO O IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX
¢burypax, npeJCTaBICHHYIO Ha YepTekKaxX UPUCYHKAX;
npuMeHsTh TeopeMy Iludaropa npu BEMHCICHUH 2JIEMEHTOB
CTEPEOMETPUYECKUX (UTYD;

HaXOJUTh 00BEMBI U IJIOUIAIN IOBEPXHOCTEH MPOCTEHIIINX
MHOTOTPaHHHUKOB C IPUMEHEHHEM(POPMYIT;

pacro3HaBaTh OCHOBHBIE BH/IbI TEJI BpaleHHUs (KOHYC, IMIAHD,
cdepa u map);

HAXO/UTh 00BEMBI U IJIOUIAIU IIOBEPXHOCTEH MPOCTEHIIINX
MHOTOTPAaHHHUKOB U TEJI BPAIIEHUS C TPUMEHEHHEM(POPMYII.

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

COOTHOCUTb a0CTPaKTHbIE TEOMETPUUYECKUETTOHSTUS U (DAKTHI C
peaTbHBIMU )KU3HEHHBIMH O0BEKTaMH UCUTYalUSIMU;
HCIIOJIB30BaTh CBOKMCTBA MPOCTPAHCTBEHHBIX TEOMETPUYECKHUX
¢buryp Uil perieHus TUMOBBIX 3a7ad IPAKTHUECKOTO
COJlepKaHUS;

COOTHOCHUTBILJIOIIAIN

peweHus;
ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPAMBIX U
na0CKoCmetl 6npoOCmMpancmee;

Gopmynuposamuv c80UCMEA U NPUHAKUDUSYD;
O00KA3bIBAMb 2€0MEeMPULECKUEYMBEPIHCOCHUS
eadems CMaHOApmMHoU Kiaccugurayuetl
NPOCMPAHCMBEHHbIX uzyp (Mupamuovl, npumbl,
napainnenenuneowl);

Haxooums 06veMbl U NIOWAOU NOBEPXHOCMEN
2e0MempuyecKux mei ¢ NPUMEHEeHUEMPOPMYIL;

BbLUUCIAMb PACCMOAHUA U Y2/Ibl 6NPOCMPAHCMEBE.

B nosceounesnoii socuznu u npu uzyyeHuu Opyeux npeomemos:

UCNONIb308aMb CEOUCMBA 2e0MeMPUYecKUx uayp 014
peuterus 3a0a4 NPaKmMu4ecKo20 xapakmepa u 3a0ay u3
opyaux obnacmeusHaHull




MMOBEPXHOCTEH TeJT OJJMHAKOBOU (POPMBI pa3IMIHOTO pa3Mepa;
COOTHOCHUTH 00BEMBI COCYOBOIMHAKOBOUW (POPMBI

Pa3IMYHOTO pa3Mepa;

OLIEHUBATh (POPMY MPABUILHOTO MHOTOI'PAaHHUKA MOCTIE CIIHIIOB,
CpEe30B U T.II. (OTIpeAeNsTh KOJIMYECTBO BEPILUH, pedep U rpaHeit
MOJIy4E€HHBIX

MHOT'OTPaHHUKOB)

Bexmopuot u
KoopOounam
bl 6
npocmpanc
mee

OnepupoBarh Ha 6a30BOM YpOBHE IOHSATUEM JI€KAPTOBBI
KOOP/AMHATHI BIIPOCTPAHCTBE;

HAXO/IUTh KOOPJMHATHI BEPIIUH Ky0a U MPSMOYTOJIEHOTO
napaJulesenuresaa

Onepuposams noHAMUAMU 0EKapmMoebl KOOPOUHAMbL 8
npocmpancmee, eKmop, MoO0yib 8eKmMopd, paseHCmeo
8EKMOPO8, KOOPOUHAMbL 6EKMOPA, Y20l MEHCOY
BEKMOpamu, CKAIApHOe NPoU3eedeHue 6eKmopos,
KOJUIUHEAPHbIE8EKMOPbl,

Haxooums paccmosiHue mexcoy 08ymMs MmouKamu, Cymmy
BEKMOPO8 U NPOoU3BeOeHUe BEKMOPA HA YUCTO, Y20 MeNCOY
8eKMopamu, CKaiApHoe npou3eedenue, packiaobléams
BEKMOP NO 08YM HEKOJIUHEAPHBIM 8EKMOPAM;
3a0a8amuv NIOCKOCMb YPABHEHUEM B0eKaPmMo8ol
CUCMEMEKOOPOUHAM

pewams npocmetiuiue 3a0aiu 66e0eHuUeM eKIMOPHO20
basuca




Hcmopusa

— OnuceIBaTh OTACJIbHBIC BIAAOIIHUECC PC3YJIbTAThI, ITOJIYYCHHLIC B

mamemamuk XO0J€ pa3sBUTUA MAaTEMATUKU KaK HAYKH;

u

— 3HaTh IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B CBS3U
C OTEYECTBEHHON U BCEMUPHONUCTOPUEH;

— IIOHMMAaThb POJIb MaTEMaTUKU BPa3BUTUU
Poccun

- Hpedcmaeﬂﬂmb 6K1A0 GblaaIOWU)CC}Z mamemamuKkos 6
paseumue mamemamuKku U UHbLX HCly'-lel)C06]ZaCI’}’l€IZ,'
— NOHUMAanNb pojib MamemamuKku epa36umuuPoccuu

Memoowt - HpI/IMeHHTB HU3BCCTHBIC MCTOABI TP PCHICHHUHN CTAHAAPTHBIX
mamemamukK MaTEMAaTHYCCKHUX3aJa4,
u

— 3aMcC4aTb U XapaKTCPU30BATb MATCMATUYCCKUC
3aKOHOMEPHOCTH B OKPYKAIOIIEH IEMCTBUTEIBHOCTH;

—  HUcnonvszoeams ochosHblie MemoObl 00Ka3amenbcmaa,
npo8ooUMb 00KA3aMmMenNbCME0 U 8bINOIHAMD
onpogepoicerue;

—  NpuMeHsmb OCHOBHbIE MEeMOObl pelleHUs
Mamemamuyeckux3aoay,

—  HA 0CHO8e MamemMamuiecKux 3aKOHOMepHOCmell 8 NpUpooe
xapakxmepuzo6ams Kpacomy u cOBEPULEHCBO
OKPYHCAOUie20 MUpA U NPOU38E0eHUUCK)CCMEd,

—  npumensmb npocmetiuiue NPoSpamMMHvle Cpeocmea U
971€KMPOHHO-KOMMYHUKAYUOHHbBIE CUCTEMBINPU

— IPUBOAUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE, B TOM YHCJIE XaPAKTEPU3YIOIIUX KPACOTy U
COBEPULICHCTBO OKPYKAIOILEr0 MUPaX
IIPOU3BEICHUN HCKYCCTBA

peuteHuu mamemamuidecKux 3a0ay

Conep:xanue yueOHoro npeamera «Marematuka: anredpa u Hadajia MATeMaTHYeCKOI0 aHAJIN3a, FTeOMeTPHUsD)

Anre0pa v HaYaJIa aHAJIHU3A

[ToBTOpeHue. Pelmienue 3agay ¢ MCIOIB30BAaHUEM CBOWMCTB YMCENI M CHUCTEM CUMCIICHUS, JCIMMOCTH, JOJEH M YacTed, MPOLIEHTOB, MOJIYJIECH 4uCel.
Pemrenue 3a1a4 ¢ UCIONB30BaHUEM CBOMCTB CTETIEHEH U KOpHEH, MHOTOWIEHOB, TIPe00pa30BaHN MHOTOWIEHOB U APOOHO-PALIMOHATIBHBIX BEIPAXKEHUH.




Pemienue 3amad ¢ UCMOJIb30BAHUEM TPaAyCHOM MephI yriia. Moyiib 4ucia u €ro CBOMCTBA.

Pemenne 3aaa4 Ha IBHXKCHHUC W COBMCCTHYIO pa60Ty C IOMOIIBIO JIMHEHUHBIX U KBaApPaTHBIX ypaBHeHI/IfI U uxX cucrem. Pemienue 3aga4 C IIOMOIIBIO
YHCIOBBIX HEPABCHCTB U CUCTEM HEPABCHCTB C O,HHOﬁ HCpCMeHHOﬁ, C IPUMCHCHUEM I/I306pa)KCHI/I$I YHUCIOBBIXIIPOMEIKYTKOB.

Penrenue 3aau ¢ HCIOJIb30BaHUEM YHCIIOBBIX (YHKIMH U UX rpaduKoB. Vcnonp30BaHue CBONCTB ¥ Ipa)MKOB JIMHEWHBIX M KBaIPATUYHBIX (YHKIINH,
00paTHOH IPONOPIMOHATFHOCTH U (PYHKITHH

y= \/; . I'paduueckoe perienne ypaBHEHU HHEPABEHCTB.

Tpuronomerpudeckas OKpYXKHOCTb, paouanHas mepa y2ia. CUHYC, KOCHUHYC, TaHI€HC,KOMAH2EHC

HpOI/ISBOJIBHOFOYFHa.OCHOBHOeTpI/IFOHOMCTpI/I‘IeCKOeTO)KI[eCTBOHCJ’ICI{CTBI/IHI/ISHGFO.3Ha‘leHI/I${
TCTUTUTU



TpUroHOMeTpuueckux Qynkiuil ansa yrnos 0°, 30°, 45°, 60°, 90°, 180°, 270°.(0, —, —,—, — pan).
6 43
2

DOopMynbl CLOAHCEHUS MPUSOHOMEMPUYECKUX QYHKYULU, POPMYIbl RPUSEOeHUs, POPMYIbl OBOUHO20 APYMeEHMA..

Hynmu ¢yHKIMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hambonbiiee w HanMeHblee 3HaueHue QyHkiuu. [lepuomumueckue (yHKIHU.
YeTtHOCTh U HEUETHOCTh PyHKIUH. CrodicHble (yHKYUU.

Tpuronomerpuueckre QyHKIUH Y=COSX,y=SiNX,y=tgX. yuxyus y =ctgx. CoiicTBa u rpaduKu
TPUTOHOMETPHUUECKUX
G YHKIIHH.



ApKKOCHUHYC,  apKCUHYC, apKTaHreHCc  uucina.  Apkkomawnzcenc — uucia.  llpocTteliime  TpUrOHOMETpPUYECKHWE  ypaBHEHus.  Pemenue
TPUTOHOMETPUYECKUXYPABHEHUM.

Obpamnsie mpueconomempuyeckue QyHKYuU, ux ceolcmea u epaguxu. Pewenue npocmetiuux mpuconomempuyeckux HepageHcms.

CremneHb C JEHCTBUTEILHBIM MTOKa3aTenaeM, CBOMCTBa creneHu. [Ipocreiinmie mokasarenbHble ypaBHEHUST U HepaBeHCTBA. [loka3aTenbHas QyHKIUS U e
CBOiicTBa U rpaduk.

Jlorapudm uucna, cBorictBa norapudma. Jlecstuansiii morapudm. Yucno e. Hamypanousiii 1oeapugm. IpeodpaszoBanue 1orapuGMUIECKUX BHIPAKCHUM.
Jlorapugmuueckue ypaBHEeHHs U HepaBeHCTBa. Jlorapupmudeckas GyHKINS U ee CBOWCTBA U rpaduK.

Crenennast GyHKIHUS U €€ CBOMCTBA U Tpaduk. MppanuoHanbHbIe ypaBHEHUS.

Memoo unmepsanos 01 pewieHus HepageHcma.

Ilpeobpazosanus epaghurxos ynxkyuil: cosue 8001b KOOPOUHAMHBIX OCell, PACMAJICEHUE U Cocamue, OmpadceHue OMmHOCUMENbHO KOOPOUHAMHbBIX OCell.
I'papuueckue memooul pewienus ypasrenutl u Hepagencms. Pewenue ypasnenuii u Hepagencmes, cooepircaujux nepemeHHyI0 no0 3HaKOM MOOYJIA.

Cucmemvl  nokasamenvuvix, Jjo2apumuyeckux U UpPpAYUoOHaIvbHblX  ypasHenuti. Cucmemvl NOKA3AMENbHBIX, 102APUDMUYECKUXHEPABEHCMS.
B3zaumno obpamusie gpynkyuu. I paghuxu ezaummo oopamueix yukyuil. Ypasnenus, cucmemol ypasHeHUull ¢ NApaAMempom.

[TpousBonHas GpyHkiuu B Touke. KacarenbHas k rpaguky ¢pyHkuuu. ['eomerpudeckuit 1 pusnyueckuii cMbIci Mpou3BoaAHOM. [Ipon3BoiHbIE 37IEeMEH TAPHBIX
byukuuit. Ipasuna oughgepenyuposanus.

Bmopas npouzeoonas, ee ceomempuyeckuii u pusuyecKuti cCMoici.

[Monstne o HenpephIBHBIX (YHKIUAX. TOYKM IKCTpeMyMma (MakcHMyMma WU MUHHMyMa). MccienoBanne 3JeMEeHTapHBIX QYHKIUI Ha TOYKH SKCTPEMyMa,
HauOoJpIllee M HaUMEHbIIee 3HAUYEHHE C TOMOIIBI0 MPOU3BOJAHOM. [locmpoenue cpagukoe @yukyuti ¢ nomowspio npou3eoouvix. Illpumenenue
NPOU3B0OHOU NPU peuleHUU 3a0ay.

[lepBooGpasnas. Ilepsoobpasnvie snemenmaphnvix @yukyuil. Ilnowaos kpusoaumeiinou mpaneyuu. Popmyna Hvromona-Jlebnuya. Onpedenennuiii
unmezpan. Beiuucnenue nnowadet niockux guayp u 06vemos mei 6pawjeHus ¢ NOMOWbIO UHMe2pad.

I'eomerpus

[ToBTropenue. Perienue 3a1a4 ¢ npuMEHEHNEM CBOMCTB (DUTYp Ha MIIOCKOCTH. 3a]aul Ha JOKA3aTeIbCTBO U MOCTPOSHHUE KOHTpIpuMepoB. Mcnons3oBanue
B 3aJlayax NpPOCTEHIIMX JIOTHYeCKUX TMpaBwi. PemieHue 3amay ¢ MCMONb30BAaHHMEM TEOPEM O TPEYroJbHHMKAX, COOTHOLIEHUH B MPSIMOYrOJbHBIX
TPEyrojibHUKaX, (DaKTOB, CBSI3aHHBIX C YEThIPEXYroJibHUKaMH. Pemenne 3a1au ¢ ncnosabp3oBaHneM (akToB, CBA3aHHBIX C OKPYKHOCTSAMH. Pemenue 3agau
Ha U3MEPEHUs Ha IJIOCKOCTH, BBIYUCIICHUE UIUH U IUIowmanei. Pewenue 3a0au ¢ noMowbio 6eKmopos u KOOpOuHam.

Harmsimaas crepeomerpust. @urypsl U ux u300paxkeHus (Kyo, mupamuaa, npusMa). OcHogHbie NOHAMUsL cmepeomempuu u ux ceoticmea. CedeHust
KyOa M TeTpaspa.



Touka, mpsiMasi M IJIOCKOCTh B IPOCTPAHCTBE, AKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX. B3auMHOe pacnosiokeHue NpsSMbIX M IJIOCKOCTEH B
npocTtpancTse. [lapannenbHoCTh IPSIMBIX U TJIOCKOCTEH B pocTpaHcTBe. M300paxeHne npocTelmx NpoCTPaHCTBEHHBIX (UTYpP Ha IUIOCKOCTH.

PaccTosnus Mexay ¢purypamu B IpoCTPaHCTBE.
VYrasl B ipocTpancTBe. [lepneHuKynsspHOCTb NPSMBIX U IJIOCKOCTEH.
[Tpoekuus purypsl Ha TIOCKOCTb. [IpU3HaKK EPIEHIUKYIIPHOCTH IPSIMBIX U IJIOCKOCTEH B MpocTpaHcTBe. Teopema o Tpex mepreHAnKyIspax.

Mmuororpannuku. [lapamnenenunen. CsoiicTBa mpsiMoyroiibHOro mnapajuienenunena. Teopema Iludaropa B mpoctpanctBe. Ilpusma u mupamupaa.
[TpaBunibHas nupamMuia U npaBuibHas npusMa. [Ipsamas nupamuia. 1eMeHThI IPU3MBI U TUPAMHUIBI.

Tena BpamieHus: TWIMHIP, KOHYC, chepa u map. OCHOBHBIE CBONCTBA MPSAMOr0 KPYyroBOro MUIHH/PA, MPSIMOTO KPYroBOro konyca. M3o0paxkeHue Ten
BpallleHHUs Ha TIOCKOCTH.

Ilpeocmasnenue 06 yceuenHom KOHyce, ceduenusl Konyca (napaiieibhoe OCHOBAHUIO U NPOX0Oosuee yepe3 8epuiuny), cedenus yultuHopa (napaiieisho u
nepneHoOUuKyIApHO ocu), cevenus wapa. Pazeepmra yununopa u konyca.

IIpocmetiwue KoMOUHAYUU MHO20SDAHHUKOS U Mell 8paueHus Medxcdy coboti. Beaucienre 31eMeHTOB MPOCTPAaHCTBEHHBIX Guryp (pedpa, AuaroHasiu, yribl).

[Tnomaap MOBEPXHOCTH MPABWILHONW MUPAMUJIbI M MPSIMOM TTPpU3MBI. [110111a1p TOBEPXHOCTH NPSMOTO KPYrOBOTO IMIIMH/PA, MPSMOT0 KPYroBOr0 KOHyca
¥ 1iapa.

[TonsiTue 06 00beme. OOBEM MUPaMUABI U KOHYCA, MPU3MbI M HWIMHApPA. O0beM 1mapa.
Ilooobuvie mena 6 npocmparcmee. COOTHOUIEHUS MEXY TUIOIAASIMUA TOBEPXHOCTEH U 00beMaMu MOAOOHBIX Tell.

Heudicenuss 6 npocmpancmee. napaiieibHull NEePeHOC, YEHMPATbHAL CUMMEMpPUs, CUMMempusi OmHocumenvHo niockocmu, nosopom. Ceolicmea
osudicenuti. Ilpumenenue 08uICeHUL NPU peuleHuu 3a0ad.

BexTops! 1 koopauHaThl B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpA Ha YMCIO, YIod Mexay BekTopamu. KomnHeapHble U KOMIUIaH apHbIe
BeKTOpBl. CKanApHoe npouzeedenue 6eKmopos. Teopema O paznodceHuu 8eKmopa no mpem HeKoMnianapuvim eexkmopam. CranapHoe npoussedeHue
8exmopog 6 koopournamax. llpumenenue 6ekmopos npu peweHuu 3a0ay Ha HAxoHcOeHue paccmosanHutl, OIuH, niowaoeu u 06vLeMos.

VYpasnenue nnockocmu 6 npocmpancmee. Ypasnenue cghepvl 6 npocmpancmee. Popmyna 0N BbIYUCTEHUA PACCMOAHUSA MeNCOy MOUKAMU 8
npocmpancmee.

BepositHOCTB U cTaTHCcTHKA. PaboTa ¢ JaHHBIMHU

[ToBTOpenwue. Pemenue 3amau Ha TabiaudHOE W TpadUdecKoe MpeACTaBlIeHUE TaHHBIX. VICIONb30BaHMEe CBOWCTB M XapPaKTEPUCTUK YUCIIOBBIX HA0OPOB:
CpeIHMX, HAauOONBIIET0O W HAMMEHBIIErO 3HAYEHUs, pa3Maxa, oucnepcuu. Pewenue 3adau na onpedenenue uacmomvl U 8epOAMHOCMU COOLIMUIL.
Boviuucnenue seposmuocmeii 8 ONbIMAx ¢ PAGHOBOIMONCHBIMU INEMEHMAPHbIMU ucxooamu. Pewenue 3adau ¢ npumenenuem komounamopuru. Pewenue
3a0au Ha BbIYUCNIEHUEe BePOAMHOCMEU He3A8UCUMBIX COObIMUL, NpUMeHeHUue QOPMYIbl ClodiCeHus eepoamHocmel. Pewenue 3adau ¢ npumeneHuem
ouaecpamm Diinepa, depesa seposmuocmeti, popmynvt bepnynnu.



Ycnosnas eeposmuocmes. Ilpasuno ymnooscenus eeposmuocmeti. @opmyna noaHOU 8epOImMHOCHIU.

ﬂMCKPEMHble Cﬂy‘iaﬁHble 6eNIUYUHbL U pacnpedeﬂeHWZ. Hezasucumvie C]Zy’{aleble 6e/IUYUHDbL. PacnpedeﬂeHue CYyMMblL U npous'eedeuuﬂ He3a6UCUMbIX
Cﬂy'iaﬁHle GEJIUYUH.

Mamemamuueckoe odicuoanue u Oucnepcus Ciy4auHou eeauyunvl. Mamemamuueckoe odcudanue u OUCNEPCUsi CYMMbL CAVHAUHLIX GEIUUUH.
T'eomempuueckoe pacnpedenenue. bBunomuanbHoe pacnpeoeienue u e2o c80UCmad.

Henpepuignvie cnyuaiinvie senuuunsl. Ilonsmue o nnomuocmu eepossmuocmu. Paenomepnoe pacnpeoenenue.
IlokazamenvHoe pacnpedeneHue, e2o napamempbi.

Tonsamue o Hopmanvhom pacnpedenenuu. Ilapamempol HopmanrbHo2o pacnpedenerus. [lpumepst CryuaiHbIX 6eTUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY
(nocpewinocms usmMepeHutl, pocm 4ei08exka).

Hepagencmeso Yebvuuesa. Teopema bepuynnu. 3akon 6onrvuux yucen. Bvibopounwiii memoo usmepenus eepoamuocmeti. Ponv 3axona 6onvuux yucen 6
HayKe, npupoode uoobwecmee.

Kosapuayus osyx cayuatinvix eenuuun. Ilonamue o kospguyuenme xoppenayuu. Cosmecmuuvle HAONOO0EHUST 08YX CAYUAUHBIX 6elUdUH. BvibopouHuvlil
Ko3hpuyuenm xoppenayuu.

KanengapHo — reMaTn4yeckoe JIAHMPOBAHME Y4eOHOI0 MaTepHaa 1o NpeaMeTy
«MartemaTuka: aireépa U Hayajla aHAJIU3a, TeOMeTPHUs»

«AJuredpa u HayaIa MaTeMaTH4YeCKOro anaausa» 10kmace

10 y4eOHMKY «AJredpa M Ha4Yajla MATEeMaTHYeCKOro aHajan3a» aBT. A.I'.Mopakosu4
(2 yaca B Hefes10, 70 yacoB B roj)

Ne ypoxka Coneprxanue yueOHOro MaTepuasa Komn Cpokn
q. U3y4YeH
YPOKO us
B
I'maBa 1. YUncnosble pyHkuun 5
1-2 Omnpenenenre YMcIoBON (DYHKIIUU U CTIOCOOBI €€ 3aaHus 2
3-4 CaoiicTBa pyHKUINI 2
5 OObpatHas pyHKIMS 1
I'maBa 2. Tpuronomerpuyeckue pyHKuuu 24
6-7 UwucnoBasi OKpyKHOCTb 2
8-9 | YucnoBas OKpy»XKHOCTb Ha KOOPJUHATHON TNIOCKOCTH 2
10 Koumponvnas paboma Nel no meme «Hucnossie 1

byHKIAR




11-12

Cunyc u kocunyc. TaHreHC ¥ KOTaHI'€HC

13-14 Tpuronomerpuueckue GyHKIIUN YUCIOBOTO apTyMEHTa 2
15-16 Tpuronomerpuueckre GyHKIUU YTIOBOTO apryMeHTa 2
17-18 dopMyIbl TPUBEIACHUS 2
19 Koumponvnas paboma Ne 2 no meme 1
«Tpuronomerpuyeckue HyHKIMI»
20-21 @OyHKIMH y = Sin X, KX CBOMCTBA U Tpaduk 2
22-23 @OyHKIUH Y = COS X, X CBOMCTBA U rpadukx 2
24 [TepuoanuHOCTh QYHKIMIA Y = Sin X, Y = COS X 1
25-26 [IpeoOpazoBanue rpaukOB TPUTOHOMETPUIECKHX 2
byHKIUH
27-28 OyHKIUN y = tg X, Y = ctg X, UX CBOMCTBA U TpaduKH 2
29 Koumponvnas paboma Ne 3 no meme 1
«Tpuronomerpuueckue GyHKIUN»
I'naBa 3. TpuronoMerpuyecKkue ypaBHeHHUs 11
30-31 APKKOCHHYC U pellIcHHe YpaBHCHHS COS t = a 2
32-33 ApKCUHYC U pelieHre ypaBHeHus Sint = a 2
34-35 ApPKTaHTe€HC U apKKOTaHTEHC. 2
Pemenne ypaBHenuit tgx = a, ctgx = a
36-39 Tpuronomerpuveckne ypaBHEHUS 4
40 Konmponvnas paboma Ne 4 no meme 1
«TpuUroHoMeTpuyecKre ypaBHEHH»
I'maBa 4. IIpeoOpa3oBaHue TPUTOHOMETPHYECKUX 10
BbIPaKEHH I
41-42 CHHYC 1 KOCUHYC CyMMBI U Pa3HOCTH apryMEHTOB 2
43-44 TaHreHc cyMMBbl ¥ pa3HOCTH apryMEHTOB 2
45-46 DopMyJbl ABOMHOIO apryMEHTa. 2
47-48 IIpeoOpa3oBaHue CyMMBbI TPUTOHOMETPHUUECKUX 2
(GyHKIUN B TPOU3BEICHUS
49 Koumponvnas paboma Ne 5 no meme «IIpeobpazoBanue 1
TPUTOHOMETPHUYECKUXBBIPAKEHUIT» »
50 IIpeoOpa3oBanue NpoU3BeICHHUS TPUTOHOMETPUYECKIX 1

(GyHKIUI B CyMMBI




I'naBaS5. IIpou3sBoanasi 20
51-52 UucnoBble mociieI0BaTEIbHOCTH U UX CBOMCTBA. [Ipenen 2
M0CTIeI0BATEIbHOCTH
53 Cymma 0eCKOHEYHOH TeOMETPUIECKOM MPOrPecCuu 1
54 [Ipenen pynkun 1
55 OmnpeneneHne MPOU3BOTHOM 1
56-57 Brruucnenue npous3BoaHBIX 2
58 Koumponvnas paboma Ne 6 no meme «ducnosbie 1
MOCIIEI0BATEIBHOCTH, IPOU3BOAHAS)
59 VYpaBHeHHE KacaTeIbHOU K rpaduKy (yHKIIHH 1
60-61 [IpumeneHue mpoOU3BOIHON IS UCCIIETOBAHUS (PYHKIIHIA 2
62-63 [Toctpoenue rpadukoB GpyHKITHIA 2
64 Koumponvnas paboma Ne 7 no meme «IIpumenenue 1
MIPOU3BOIHOM IS CCIIeIOBAHUS (DYHKITHI
65-67 [IpumeHeHne Mporu3BOIHON /Ul OTHICKAHUSI HAaUOOJIbIIEr0 HAUMEHBIIIETO 3HAUEHU I HEPEPbIBHOM 3
(GyHKINN Ha TPOMEXKYTKE
68-69 3a1aun Ha OTHICKAHWE HAMOOJIBIINX U HAUMEHBIIINX 2
3HAYEHUI BETUYUH
70 Konmponvnas paboma Ne 8 1
«I'eomerpus» 10kaacc
1o y4eOHuky «I'eomerpus» aBr.JI.C.ATanacsaH(2 yaca B Hexeqn10, 70 4acoB Broj)
(2 uaca 6 neoenro, 70 uacoe 6 200)
No Cogepxanuie yaeOHOTO MaTepuana Kou- Cpoku
ypoka BO W3YYICHHUS
9acoB
Beeoenue. Akcuomuvl cmepeomempuu u ux cieocmeus 5
1 AKCHOMBI CTEPEOMETPUHU 1
2 HekoTopsie ciencTBUs U3 aKCHOM 1
3-5 | Pemenue 3a1a4 Ha MpUMEHEHNE aKCHOM CTEPEOMETPUH U UX 3
CIIEICTBUU
I'naea I. Ilapannenvnocmes npamslx u naockocmeit 24




§1. Ilapannensnocme npAMbIX, RPAMOIU U RIOCKOCHU 6
6 [TapannensHble psiMble B TpocTpancTBe. [lapamiensHOCTh 1
TPEX MPSAMBIX
7 [TapanienbHOCTh MPSAMOM U MIIOCKOCTH. 1
8-11 | Pemenne 3amau mo Teme «llapamaenbHOCT TPAMOM | 4
TUTOCKOCTH
§2. Bzaumnoe pacnonoicenue npAMsIX 6 RPOCmMpancmee. 7
Y2on mesrcoy osyma npamvimu
12 CkpeuuBaroniyecs npsiMple. 1
13 Yriel ¢ coHampaBJICHHBIMH CTOPOHAMH. YTOJI  MEXIY 1
MPSIMBIMHU.
14-15 | Pemenue 3ama4 o teme «B3anMHOE pacnoyioxKeHHE IPSIMBIX B 2
MIPOCTPAHCTBE)
16-17 | Pemenue 3amau 1o reMe «IlapannenbHOCTh NPSIMbBIXH 2
TJIOCKOCTEM».
18 Koumponvnaa paboma Ne 1 no meme «Axcuomsl cTepeoMeTpuu. B3auMHoe pacmnonoxeHue 1
MIPSIMBIX, IPSIMONU
TUTOCKOCTI
§3. Hapannenvnocms nnockocmeii 5
19-20 | IMapannensHble mIockocTH. [IpU3Hak mapanienbHOCTH ABYX 2
IUIOCKOCTEHA.
21 CBolicTBa napasuieabHbIX TNIOCKOCTEN. 1
22-23 | Pemenue 3ama4 mo TeMe «IlapaielbHOCTh TUIOCKOCTEH) 2
§4. Temparop. Ilapannenenuneo 7
24 Terparnp. 1
25 [Tapannenenunen. 1
26-27 | 3amaun HA TIOCTPOCHUE CCUCHUH. 3
28 3aKkperieHue CBONCTB Napajuleenune1a 1
29 Konmponvnas paboma Ne 2 no meme «IlapaninenbHOCTb 1
IIJIOCKOCTEN»
I'naea II. Ilepnenoukynapnocms npamvix u naocKocmeil 22
§1. Ilepnenouxynapnocmo npamoii u Ria0CKocCmu 6
30 [NeprienuKyIsApHBIE IPSIMBIE B TpocTpaHcTBe. [lapannensHbre 1
MpsIMbIe, IEPIIEHANKYIISPHBIE K TTIOCKOCTH.
31 [Ipu3Hak neprneHAMKYJIIPHOCTH IPSIMOU U INIOCKOCTH. 1
32 Teopema o mpsIMOiA, TEPIIEHAUKYIISIPHON K TNTIOCKOCTH 1
33-35 | Pemenue 3ana4 o teme «llepneHIUKYISIPHOCTD MIPSIMOI U 3

IIJIOCKOCTH»




§2. Ilepnenouxynap u HaknouHasn. Y2on meiicoy npamoil u niocKocmuio.

36 [eprienuKyIsp 1 HaKIOHHBIE. PaccTosiHUE OT TOYKH 10 1
I0CKOCTH. Teopema o Tpex MepreHauKyIspax.
37 VYroa Mexay npsMoil ¥ TUIOCKOCTBIO. 2
38-41 | Pemenue 3amay «lleprneHIuKyIIPHOCTD MPSIMON U TIOCKOCTHY 4
§3. /leyepannuwiit y2on. Ilepnenoukynapnocms niockocmei. 10
42 JIByrpaHHBIN yTOJI. 1
43 [Ipu3Hak nepneHMKyJIIpHOCTH JBYX IUIOCKOCTEH. 1
44 [IpssMOYTONBHBIN MapauIeIeUIIe]T. 1
45-47 | Pemienne 3amay mo Teme «CBOHCTBA MPSMOYTOJILHOTO 3
napauiesIeuIe /12
48-50 | Pemenue 3amau no teme «lleprneHaAuKyIIpHOCTD MPSIMBIX U 3
TUTOCKOCTEI»
51 Koumponvnas paboma Ne 3 no meme « IlepneHIuKyISIpHOCTD 1
MPSIMBIX U IJIOCKOCTEH, MEPIIEHAUKYIISIPHOCTh INIOCKOCTEH
I'naea Il1. Muozozpannuku. 14
§1. Honamue muozozpannuka. Ilpusma. )
52 [ToHsiTHE MHOTOTpaHHUKA. 1
53 [Ipu3ma. [Imomane MOBEpXHOCTH PU3MBI. 1
54-56 | Pemenne 3amady Ha BBIYMCICHHE IUIOMAAN TOBEPXHOCTH 3
MIPU3MBI.
§2. Ilupamuoa. 6
57 [Tupamuaa 1
58 [IpaBuibHas nupamuia. 1
59-61 | Yceuennas nupamuaa. [lmomans NOBEPXHOCTH YCEUSHHON 3
MUPAMHUIBI.
62 Pemenue 3anau no teme «IIupamugar 1
§3. Ilpasunvnvie mnozozpannuku 3
63-64 | Cummerpuss B  mpocTpaHcTBe. IloHATHE  NpaBHIBHOTO 2
MHOTOYTOJTbHUKA
65 Koumponvnas paboma Ne 4 no meme «MHOTOTPAaHHUKI» 1
Iloemopenue 3
66 AKCHOMBI CTEPEOMETPHUU U UX CIIEACTBUS 1
67-68 | ITapamnenbHOCTh NPSIMBIX M IIIOCKOCTEH 2
69-70 | IlepnieHAUKYIIPHOCTH MPSIMBIX U TIIOCKOCTEH 2




Kaneﬂuapﬂo — TEMATUYECKOEC IIJIAHUPOBAHUE yqeﬁﬂoro MaTepualia nmo npeamMeTy

«MaremaTuka: ajredpa u HauaJia aHAJIU3a, TeOMETPHUS»

«A.ﬂreﬁpa M HayaJjia MaTeMaTHyeckoro anaau3a» 11kiacc

mo yqeﬁﬂmcy «Anreﬁpa M HA4YaJ1a MaTEMAaTHYECKOI0 aHAJIu3a» aBT. A.I. MOpHKOBH‘l

(2 yaca B Heges10, 68 YacoB B ro1)

Ne Copepxanne yaeOHOT0 MaTepuaa Konnu. Cpoxu uzy4eHwus,
ypoka YPOKOB pUMEYaHus

I'maBa 1. Crenenu u kopHu. CTeneHHble (PYHKIUH 14
1-2 [TonsiTve KOpHS N- 1 CTENICHN U3 ISHCTBUTEIBHOTO YUCiia 2
3-4 OyHKIUU y = Wx , UX CBOIcTBa U rpaduku 2
5-7 CBoiicTBa KOpHs N- i cTeNeHN 3
8-10 | IIpeoOpa3oBaHME BRIpAKEHUH, COJIEPIKAIINX PAJUKAIIBI 3
11 Konmponvnas paboma Ne 1 no meme «Kopenw N- i cmenenuy 1
12 O060011eHNEe TOHATHS O TI0Ka3aTelle CTENeHH 1
13-14 | CreneHHble (yHKIIMU, UX CBOMCTBA U TpapUKH 2
I'naBa 3. Iloka3arejbHas u Jorapudmuyeckas GyHKIUH 24
15-16 | IToka3arenbHas (QyHKIMS, e CBOMCTBA U rpaduk 2
17-20 | Iloka3arenbHble ypaBHeHH. [loKa3aTenpHbIe HEPABEHCTBA 4
21 Koumponvnas paboma Ne 2 no meme «llokazamenvhvle ypagnenus u HepageHCcmeay 1
22-23 | IlousTre norapudma 2
24-25 | Jlorapudmuueckas QyHKIH, €€ CBOMCTBA U rpaduk 2
26-27 | CoiicTBa norapudmon 2
28-30 | Jlorapudmuyeckrie ypaBHEHHS 3
31 Koumponvnas paboma Ne 3 no meme «Jlocapugmuueckue ypagnenusn» 1
32-33 | JlorapupMuyeckrue HepaBEHCTBA 2
34-35 | IlepexoJ kK HOBOMY OCHOBaHHIO Jiorapupma 2
36-37 | duddepeHnmpoBanue nmokazaTeqbHON U JJorapu(hMUIECKOr QyHKITHHA 2
38 Konmponvnas paboma Ne 4 no meme «Jloeapughmoi» 1
I'naBa 4. IlepBooOpa3Hasi u MHTerpaJ 7
39-41 | IlepBooOpa3Has ¥ HEONPEICACHHBIN HHTETPa 3
42-44 | OnpeneneHHbIH HHTErpall 3
45 Konmponvnas paboma Ne 5 no meme «llepeooopasnas u unmezpany 1
I'maBa 5. DJJieMeHTBHI MaTeMATH4YECKON CTATUCTHKH, KOMOMHATOPHKH M TEOPHH BepOSTHOCTEl 10




46-47 | Cratuctuueckast 00paboTKa JaHHbBIX 2

48-49 | [Ipocreiimme BEpOsSTHOCTHBIC 3a0a91 2

50-51 | Coueranus u pa3MenicHus 2

52 ®opmyna Herotona bunoma 1

53-54 | Ciydaiinple COOBITHS U UX BEPOSITHOCTH 2

55 Koumponvnasa paboma Ne 6 no meme «INEMEHTHI MaTEMaTHYECKOH CTATUCTHKH, KOMOMHATOPUKH M 1
TEOPUHU BEPOSTHOCTEN»

I'nmaBa 6. YpaBHeHusi u HepaBeHcTBa. CHCTEeMbl YPAaBHEHHUI M HEPABEHCTB 11

56 PaBHOCHIIBHOCTD ypaBHEHUI 1

57-58 | O6mme MeTo bl penieHUs] ypaBHEHU I 2

59-60 | Pemenune HepaBeHCTB C OHOI epeMeHHON 2

61-62 | YpaBHeHUs U HEPABEHCTBA C IBYMS IIEPEMEHHBIMHU 2

63-64 | Cucremsl ypaBHEHUH 2

65 YpaBHEHUs 1 HEpABEHCTBA C IMapaMeTpaMu 1

66 Koumponvnas paboma Ne 7 no meme « Ypasnenus u nepasencmea» 1

IloBTOpEHME 4

67 Tpuronomerpruyeckue GyHKIMH, TPUTOHOMETPUUECKHE YPABHEHUSI. 1

68 Crenennble (YHKINH, IOKA3aTeNbHAS U Jorapumudeckas QyHKIIH 1

«I'eomerpus» 11kaacc
no yueonuky «I'eomerpusi» aBr.JI.C.ATaHacsiH(2 yaca B HeJeJ110, 684acoB Broj)
(2 uaca 6 neoenro, 68 uacoe ¢ 200)
No Coneprkanne y4eOHOr0 MaTeprana Kou-Bo Cpoxu n3y4yeHus,
ypoka 4acoB npUMeYaHue

1,2,3 | [lonstue nnnuaapa. [Inomaapr NoBepXHOCTH UIUH/PA. 3
45,6 | IMousatue xonyca. [Inomaas MOBEpXHOCTH KOHYCA. Y CEUCHHBIH KOHYC. 3
7 [Tap u cdepa. 1

8 B3aumHoe pacnionoxenue chepsl U TIIOCKOCTH. 1

9 KacarenbHast miiockocTh K cdepe. 1
10 [Tnomane chepsl. 1
11 B3anMHoe pacnionoxxenne cepbl 1 mpsIMO. 1
1

12 Cdepa, BnucanHasi B IMIMHIPUYECKYIO TTIOBEPXHOCTb.




13

Cdepa, BnucaHHasi B KOHHYECKYIO TTOBEPXHOCTb.

1

14 CedeHusl MWIMHIPUIECKON TTOBEPXHOCTH 1
15 CedeHust KOHMYECKOM MOBEPXHOCTH 1
16 Koumponvnas paboma Ne 1 «[Jununop, konyc, wiap» 1
17,18 | Ilonsarue o6bema. OOBEM NMPSIMOYTOJIHHOTO MapalIeNICIIUIIe /1A 2
19 O0beM IpsIMON TPU3MBI. 1
20 O0BeM IUIMHpA. 1
21,22 | Pemenue 3a1a4 o teMe «O0beMbl TPU3MBI U IIMIIMHIPA» 2
23 O6BEM HaKIIOHHOM MTPU3MBI 1
24 O0BeM TupamMubl. 1
27 O06beM KoHyCa 1
25, 26 | Pemenue 3anau no teme «O0beM HAKJIOHHOM MPU3MBI, MUPAMUIBI M KOHYCa» 2
27 O6wem mapa 1
28 O0beM 1apoBOro CErMEeHTa, IAPOBOTO CIIOSI, HIAPOBOT0 CEKTOPA. 1
29 [Tnomans chepsl. 1
30,31 | Pemenue 3amau o teme « O0beM mapa u miomaab chepol » 2
32 Koumponvnas paboma Ne 2 « Obvemvl MHO202DAHHUKOG U el 8DAUEHUSLY 1
33 [TonsiTue BekTOpa. PaBeHCTBO BEKTOPOB. 1
34 CrnosxeHue ¥ BeIYUTaHHe BeKTOpOB. CyMMa HECKOIBKHX BEKTOPOB. 1
35 YMHOKEHUE BEKTOpa Ha YUCIIO. 1
39 KomnianapHble BEKTODBI. 1
36 [TpaBuno mapannenenumnena. Pasnoxenne BeKTopa 1no TpéM HEKOMILIAHAPHBIM BEKTOPaM. 1
37 Koumponvnas paboma Ne 3 « Bekmopwvi» 1
38 [TpstmoyronbHas cucTeMa KOOPAWHAT B IPOCTPAHCTBE. 1
39 KoopauHatsl BeKTOpA. 1
40 CBs13b M@Ky KOOPIMHATAMHU BEKTOPOB M KOOPJIWHATAMH TOYEK. 1
41 [Tpocreiimue 3agaun B KOopJinHaTaXx. Y paBHEHUE CHEPbI 1
42 Yron Mexay BEeKTOpaMH. 1
43, 44 | CxansipHO€ IPOH3BEIEHUE BEKTOPOB. 2
45, 46 | BrruncieHne yriioB MKy MPSIMBIMH U TUIOCKOCTSIMH. 2
47 YpaBHEHUE MIIOCKOCTH. 1
48 [lenTpanbHas cummerpust. OceBas cummertpus. [lapamienbHbIi epeHoc. 3epKaabHas 1

CUMMETPHS.

49 [TpeoOpazoBaHme 110100MS. 1
50,51 | Pemenue 3agad mo teme «JIBruxkeHHE» 2
52 Koumponvnas paboma Ne 4 «/[eusicernuey 1
53,54 | AKCHOMBI CTEPEOMETPHH UX CICIACTBUA. 2
55, 56 | [Ipu3Hak nepneH uKyISIPHOCTH NPSMON U MIIOCKOCTH 2
57,58 | Ilpu3Hak nmeprneHauKyIIPHOCTH JIBYX IUIOCKOCTEH 2




59,60 | ITnomaau moBepXHOCTEH MHOTOTPAHHUKOB M TEJI BPALICHHUS 2

61,62 | BekTopsl B MpOCTpaHCTBE 2
63,64,6 | O6beMBI MHOTOIPAHHUKOB U TEJ BpaIllEHUS 4

5,66

67,68 | BexTopsl B MpoCTpaHCTBE 2




