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Paboyas mporpamma coctaBjieHa HA OCHOBE HOPMAaTHBHO-TIPABOBBIX JIOKYMEHTOB:
- ®enepanpHOTO 3aK0HA OT 29 nexadpst 2012 r. Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Denepauuny;
- @enepalTbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAAPTa OCHOBHOTO 0011er0 00pa3oBaHus;
- OCHOBHOM 00pa30BaTEIILHOM MPOrPaMMBI OCHOBHOTO 00111ero 0Opa3oBaHus 0011e00pa3oBaTeIIbHON
mkoJsl pu IToconsctBe Poccnn B Erunre;
e [Iporpamma st o6meoOpa3oBaTeNbHBIX YupexaeHui no anredpe aus 10-11 kmaccos,
coctaBurens bypmuctposa T.A., aBTop Kosarun FO.M. — M.: [Ipocsemenue, 201 1r.
e ABTOpPCKOI nporpaMmsl «Anredpa u Hadana aHanuza 10-11ki.», aBTopos FO.M. Konsrun, M.B.
TkauéBa, H.E. ®énoposa, M.U. Illa0ynun. [lox penakuueit A.b. XXmwxueHko.
e [Iporpammsl o6mieoOpazoBatenbHbIX yupexaeHuit «'eometpus 10 — 11» noxn pen. T.A.
Bypmuctposoii, 2009 r;
e ABTOpPCKO MporpaMmbl U TEMAaTUYECKOTO TUIaHUPOBaHus yueoHoro matepuaia JI.C. AtanacsiHa;

IlinannpyemMsble pe3y/ibTaThl OCBOCHHUSI Y4eOHOI0 IpeaMera

N3yuenune anredpbl 1 HaYaJl MATEMAaTHYECKOTO aHAJIM3a B CTapIIeH MTKOJIE 1aéT BO3MOXKHOCTh
JOCTHOKCHHS 00yUJarOIIUMHUCS CIEAYIONIUX Pe3yIbTaTOB.

JInyHOCTHBIE:
- cOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH;
KPUTHYHOCTh MBIIIUIEHUS, YMEHHE PACIIO3HABATh JIOTMUECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTINYATh
TUTIOTE3Y OT (DaKTa;
-TOTOBHOCTH U CITIOCOOHOCTH BECTH JAUAJIOT C IPYTHUMH JIFOJIbMH, IOCTUraTh B HEM B3aMMOIIOHUMAaHMS,
HAXOJUTh OOIKE ENIU U COTPYAHUYATH JIJISl X JOCTUKECHHUS;
-HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMM, JETbMH MJIAJIIETO BO3pPacTa, B3pOCIbIMH B
00pa3oBaTeNIbHOM, 0OLIECTBEHHO MOJIE3HOH, YueOHO-UCCIIeI0BATENbCKON, TIPOSKTHOM U APYTrUX BUIIAX
NesITeNIbHOCTH;
-TOTOBHOCTH U CIIOCOOHOCTH K 00pa30oBaHUIO, B TOM YKCJIe cCaMOOOPa30BaHUI0, Ha IPOTSHKEHUH Beel
KU3HU; CO3HATENIbHOE OTHOIICHHE K HETPEPHIBHOMY 00OPa30BaHUIO KaK YCIOBHUIO YCIEIIHON
npodeccruoHalbHOM 1 0OLIECTBEHHOU JAESITENbHOCTH;
-3CTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA;
-0CO3HAHHBIN BBIOOD Oyaymieit mpodeccuu 1 BO3MOXKHOCTEHN peaan3alii COOCTBEHHBIX KU3HEHHbBIX
IJIAHOB; OTHOLIEHHE K MPO(PECCUOHANBHOM IeATEIHbHOCTH KaK BO3MOXKHOCTH Y4acTHsl B PEIICHUN JTMYHBIX,
0OIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOLIEHAIIMOHAIBHBIX IPOOIIEM.

MertanpeameTHble:
- YMEHHE CaMOCTOSTEIbHO ONPEIEIATh LEIH JeSITeIbHOCTA U COCTaBIIATh IUIAHBI J€ATEIbHOCTH;
CaMOCTOSITENIBHO OCYIIECTBIIATh, KOHTPOJIHPOBATh U KOPPEKTUPOBATH JIEATEIBHOCTD; UCIOIb30BaTh BCE
BO3MO>KHBIE PECYPCHI JUIsl TOCTUKEHHUS MOCTABIEHHBIX LEJIe U pealn3alny IJIaHOB AESITEIbHOCTH;
BBIOMPATH YCIENIHbIE CTPATETUH B PA3IMUHBIX CUTYAIIHSIX;
-yMEeHHUE MPOAYKTUBHO OOIIAThCA U B3aMMOJEHCTBOBATEH B IIPOIIECCE COBMECTHON AESITETbHOCTH,
YUUTBIBATh MO3UIIUU APYTUX YUACTHUKOB JAESATENbHOCTH, Y(PGEKTUBHO pa3pemaTtb KOH(INKTHI,
- BJIaJIcHUE HaBbIKAMU MTO3HABATENbHOM, YUeOHO-UCCIIeI0BATENbCKOW U IPOEKTHOM JIeATENBHOCTH,
HaBBIKaMU pa3pelnieHus mpooaeM; cnocoOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY TIOMCKY METOJIOB
peuieHus MPakTUYECKUX 3a]1a4, MPUMEHEHHUIO Pa3JIMYHbIX METOJIOB NTO3HAHNS,
- TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITENIbHOM HH(DOPMAIIMOHHO-TTI03HABATEILHON AESITENEHOCTH,
BKJIIOUAsl yMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(POPMAIIUU, KPUTUYECKHU OLIEHUBATh U
HMHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYIaeMYIO U3 Pa3IMYHbIX HCTOYHHKOB;
-yMEeHUE UCTOIb30BaTh CPEACTBA HH(POPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TexHonorui (nanee — UKT)
B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 33724 C COO0IEHUEM TpeOOBaHU I




IPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOCPEIKCHHSI, MPABOBBIX M STUYECKUX HOPM, HOPM
nH(OPMAIMOHHON OE30MMaCHOCTH;

- BJIaJICHUE SI3BIKOBBIMU CPEJICTBAMH — YMEHHE SCHO, JIOTMYHO M TOYHO H3JIaratb CBOIO TOUYKY 3PEHHUS,
WCIIOJIb30BATh aJICKBaTHBIC SI3bIKOBBIE CPEJICTBA;

- BJAJICHUE HABBIKAMHU TIO3HABATEIBHON pedruekcuu Kak OCO3HAHUS COBEPIIAEMBIX JCUCTBUH U
MBICITUTENBHBIX MPOIECCOB, UX PE3yIbTATOB W OCHOBAHWM, T'PAHUIl CBOErO 3HAHUS W HE3HAHUS, HOBBIX
MO3HABATEJIBHBIX 3371a4 U CPEJCTB UX IOCTHKCHUSI.

[IpenveTtHele:

[IpeameTHBIE pE3yNbTaThl OCBOCHHS WHTETPUPOBAHHOTO Kypca MaTEMaTHKH OPHEHTHUPOBAHBI Ha
(hopMHpOBaHKE METOCTHBIX MPEACTABICHUN O MHPE U OOIICH KyIbTYphl OOYJArOIIMXCS MYTEM OCBOCHUS
CUCTEeMAaTHUYECKUX HAyYHBIX 3HAHUH M CHOCOOOB JICHCTBUN HA METANpPEIMETHONW OCHOBE, a MPEIMETHBIC
pe3ynbTaThl OCBOEHHS Kypca anreOppl M Hayall MaTeMaTHMYeCKOro aHajiu3a Ha 0a30BOM YpOBHE
OpPMEHTHPOBAaHbI Ha OOECTEUYCHHE TMPEUMYIIECTBEHHO 0011e00pa3oBaTeIbHOW H  OOIIEKYIbTYpPHOU
noarotoBku. OHU MPEANOararT:

-c(hOPMHPOBAHHOCTH TIPEICTABIICHUI O MATEMATHUKE KaK YaCTH MUPOBOU KYJIbTYPBI K O MECTE MaTeMaTUKH
B COBPEMEHHOW ITUBIIIM3AINH, O CITIOCO0aX OMUCAHUs HA MATEMAaTHUYECKOM SI3bIKE SIBJICHUH peaTbHOTO MUPA;
-c(hOPMHUPOBAHHOCTh TPEACTABICHUNA O MAaTEMATHMUECKUX MOHSATHUSAX KaK O BOKHEUIINX MATEeMaTHYECKUX
MOJIENSIX, TTO3BOJISIOMINX OTUCHIBATh M M3ydaTh Pa3HbIC MPOIECCHl U SBJICHHS; TOHUMAHUE BO3MOXHOCTH
AKCMOMATHYECKOTO MOCTPOCHUS MAaTEMATUUIECKUX TCOPHUIA,

- BJQJICHUE METOJaMHU J0Ka3aTeIhCTB U aJTOPUTMOB PEIICHUS, YMEHHE WX MPUMEHSTh, MPOBOJIHUTH
JIOKa3aTelIbHbIC PAaCCYKICHHS B X0JI€ PEIICHHS 3a/1a4;

-BJIQJICHUE CTAHJIAPTHBIMH TNPUEMAMU PEIICHHS PAlMOHATBHBIX M HPPAIIUOHAIBHBIX, IMOKA3aTEIIbHBIX,
CTENEHHBIX, TPUTOHOMETPUUYECKUX YypPaBHEHUN M HEPABEHCTB, MX CHCTEM; HCIOJb30BaHUE TOTOBBIX
KOMIBIOTEPHBIX MTPOTrpaMM, B TOM UYHUCJIE I IOUCKA MMYTH PEUICHUS U WITIOCTPALMU PEILICHUS] YPaBHEHUI
Y HEPABEHCTB;

- c(opMHpPOBaHHOCTh MpEACTABICHUN 00 OCHOBHBIX MOHATHSX, HAEIX U METOJaX MaTeMaTU4YecKOro
aHaNIn3a;

-c()OpMUPOBAHHOCTH MPEJICTaBICHUIM O MpoIeccax U SBICHUSAX, UMEIOIINX BEPOSTHOCTHBIM Xapakrep, O
CTaTHUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MHUpE, 00 OCHOBHBIX MOHSATHSIX 3JIEMEHTAPHOU TEOpUH
BEPOSITHOCTEH; CPOPMUPOBAHHOCTh YMEHUN HAXOUTh U OLIEHUBATh BEPOSATHOCTU HACTYIJICHUS COOBITHIA B
MPOCTENIINX TPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKU CIy4alHbIX BEJIHYNH;

- BJIa/ICHHE HABBIKAMU UCIIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM IPH PELICHUU 3a/1a4.

Hcmons30BaTh HDI/IO6DCTCHHBI€ 3HAHUS M YMEHHS B MPAKTUUCCKON ACATCIRHOCTH M OBCEAHCBHOMN KHU3HHI
JJIA:

® HCCICAOBAaHUA (MOI[CJ'II/IPOBaHI/IH) HCCJIOKHBIX IMPAKTHYCCKUX CI/ITyaHI/Iﬁ;
¢ IIpU pCHICHUU MNPAKTUYCCKHUX 3a/a4d, HUCIOJIb3ysd IIPU HGO6XOI[I/IMOCTI/I CIIPAaBOYHUKHU H
BBIYHCIIMTCIIBHBIC YCTpOﬁCTBa.

Nzyuenue reomerpuu B 10-11 knaccax obecriednBaeT JOCTHKEHHSI CIEAYIOLUIUX PE3YIbTATOB OCBOCHHUS
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMUs:

JINYHOCTHBIE PE3yabTATHI:

- BKJIIOYAIOIIUX TOTOBHOCTb U CIIOCOOHOCTh 00yHaroIUXCs K CaMOPa3BUTHIO, TUYHOCTHOMY
CaMOOTIPEICIIEHUIO M CAMOBOCIIUTAHUIO B COOTBETCTBUHU C OOIIEUEIOBEYECKUMHU [IEHHOCTIAMU;

- ¢(hOpMUPOBAHHOCTh X MOTHBALIMK K OOYYEHHIO U LIeJIeHAPABICHHON TO3HABATEIbHON JIeITEeIbHOCTH,
CHUCTEMBI 3HaYMMBIX COLUAJIBHBIX U MEKINYHOCTHBIX OTHOILIEHUH, IEHHOCTHO-CMBICJIOBBIX YCTAHOBOK;

- CIIOCOOHOCTB CTABUTBH 1I€JTU U CTPOUTH )KU3HEHHBIE TJIAHbI;

- TOTOBHOCTH U CIIOCOOHOCTh K CAMOCTOSITEIIbHOM, TBOPUECKOI U OTBETCTBEHHOM JESTEIHHOCTH;

- HaBBIKHM COTPYJHUYECTBA CO CBEPCTHUKAMHU, AETbMHU MIIAJIIIETO BO3PACTa, B3pOCIBIMU B
00pa3oBaTesbHON, OOIIECTBEHHO MOJIE3HOM, YUeOHO-HCCIIeI0BATENCKON, MPOEKTHOM U IPYTUX

BHJIaX JESITEIbHOCTH,




- TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMUI0, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha TPOTSDKEHUH BCEH
YKHU3HH,

- CO3HATEIbHOE OTHOIICHUE K HEITPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEIIHOM MPpodhecCHOHATBbHON
H 0OIECTBEHHON IESATEILHOCTH.

MeranpeaMeTHbIC Pe3YIbTaThl:

- BKJIFOYAIOIIMX OCBOCHHBIE 00YJAIONTUMHUCS MEKIIPEAMETHBIC MIOHITUSI U YHUBEPCAIbHBIC YI€OHbIE
neicTBUs (peryisiTUBHbBIC, TO3HABATEIbHBIE, KOMMYHUKATUBHEIC);

- CaMOCTOSTEIBHOCTh B TNIAHUPOBAHUY U OCYIISCTBICHUH Y4eOHOU JECSITEIILHOCTH U OPraHU3aIHH
y4e0HOTO COTPYHUYECTBA C IeJarOraMH U CBEPCTHUKAMU;

- CIIOCOOHOCTH K IMOCTPOCHHIO MHIUBUTyaTbHOM 00pa30BaTEIIbHON TPACKTOPHH, BIIAJICHIE HABBIKAMU
y4eOHO-HCCTEA0BATENIbCKOM, MPOSKTHOM M COIMAIILHOMN JCSITEIIbHOCTH;

- YMEHHUE CaMOCTOSITEIIBLHO OMPEACIIATD 1ENN ACSITEIbHOCTH U COCTABIISATh TIJIaHBI e TEILHOCTH;
CaMOCTOSITEJILHO OCYIIECTBIISATh, KOHTPOJUPOBATH U KOPPEKTUPOBATH JIEATEILHOCTS;

-MCIO0JIb30BaTh BCE BO3MOYKHBIE PECYPCHI JJIs IOCTHKEHUS TTOCTABJICHHBIX 1IeJIeH U pean3aliiy TUIAaHOB
NEeSITENHHOCTH;

- BRIOUpATh YCIICIIHBIE CTPATETUH B PA3JIMYHBIX CUTYALIHSIX;

- YMEHHUE MPOAYKTHUBHO OOIIATHCS U B3aUMOICHCTBOBATH B TIPOIIECCE COBMECTHOM JCSATEIHHOCTH,
YYUTHIBATh TIO3UIIUN APYTUX YUACTHUKOB JCATEIBHOCTH, 3()()EKTUBHO pa3pemarbh KOHPIUKTHI;

- BJIQJICHHE HaBBIKAMU MTO3HABATEIILHON, y4EOHO-HCCIIEIOBATEIHLCKONM U TPOCKTHOM EATEIILHOCTH,
HaBBIKAMU Pa3peIICHHS PoOIieM;

- CIIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSATEILHOMY IOMCKY METOJIOB PelIeHUs MPAKTUUECKHUX 3a]1ad,
MIPUMEHEHUIO PA3JTMYHBIX METOJIOB MO3HAHUS;

- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITENIbHOM HH(POPMAIIMOHHO- TT03HABATEILHON AESITEIbHOCTH,
BKJIIOUYAsi yMEHHUE OPUEHTUPOBATHCS B PA3IMUHBIX HCTOYHUKAX MHGOPMALIUU, KPUTUYECKHU OLIEHUBATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO, TOTY4aeMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

- YMEHHUE UCIIOJIB30BaTh CPEACTBA HHPOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TexHoJyiorui (nanee — MKT)
B PEIICHNU KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AIMOHHBIX 3a/1a4 ¢ coONMI0ieHreM TpeOOBaHMi
SPrOHOMHUKH, TEXHUKHU 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOEepEKEeHHUsI, TPABOBBIX U ATHUYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 6€30MacHOCTH;

- BJIaJIcHUE HaBbIKAMU MTO3HABATEIbHOM pedIeKCU KaKk OCO3HAHUS COBEPIIAEMBIX JICHCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIHTaTOB U OCHOBAHMIA, IPaHUI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX
MO3HABATENbHBIX 33/1a4 U CPEJICTB UX JOCTHKECHHUSL.

IIpeaMeTHBIC pe3yabTaThL:

-BKIIIOYAKOIIHNX OCBOCHHBIC 06y‘IaIOH_II/IMI/IC$I B XOJI€ U3YUYCHUA y‘IC6HOFO npeamMeTa yMCeHuUsl, BUJIbL
ACATCIIBHOCTH I10 IIOJTYUCHUIO HOBOT'O 3HAHUA B paMKax y‘IC6HOFO npeamMeTa, €ro Hp606p330BaHI/IIO u
IIPUMCHCHUIO B y‘Ie6HHX, y‘le6H0-Hp0€KTHLIX " COMATIBHO-TIPOCKTHLIX CUTYAIUIX,

- q)OpMI/IpOBaHI/IC MAaTEMATUYCCKOI'O THIIa MBIIJICHUA, BJIAJACHHC FCOMCTpH‘ICCKOﬁ TepMHHOHOFHeﬁ,
KIIFOYCBBIMH IIOHATHAMH, MCTOAAaMHU U HpI/IéMaMI/I;

- C(bOpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ O MaT€MaTuke, o croco0ax OMMCaHMs Ha MATEMATHYECKOM S3BIKE
SIBIICHUI PCAJIBHOTO MHUPA,

- C(bOpMHpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MaTCMAaTHUYCCKUX IMMOHATHAX, KaK O BaXHEHUIIINX MaTeMaTUUYECKUX
MOJCJIAX, MO3BOJIAIOMIUX OMMUCHEIBATh U U3YYATh PA3HBIC ITPOUCCCHI U ABJICHUSA; IOHUMAHUC BO3MOKHOCTH
AKCUOMATHYCCKOT'O MMOCTPOCHUSA MATCMATHICCKUX Teopnﬁ;

- BJIAICHUC MCTOAaMU NOKA3aTCIIbCTB U AJITOPUTMOB PCIICHU,

- YMCHHC UX IIPUMCHATH, IIPOBOAWUTDL JOKA3ATCIBbHBIC PACCYKACHHUA B XOA€ PCUICHUA 3a1aY,

- BJIaICHUC OCHOBHBIMHU IMOHATHUAMUA O IJIOCKUX U ITPOCTPAHCTBCHHBIX TCOMCTPUICCKUX (bnrypax, nx
OCHOBHBIX CBOﬁCTBaX;

- C(I)OpMI/IpOBaHHOCTB YMCHHA pacClliO3HAaBATh HA UCPTECKAX, MOACIIAX U B PCAJIbHOM MUPC T'COMCTPHUICCKHUC

burypsr;




- IPUMEHEHHNE N3YYCHHBIX CBOMCTB T€OMETPHUECKUX GUTYp B (POPMYI TSl PELICHUS T€OMETPHUECKUX

3a7a4 ¥ 3a/1a4 C IPaKTUYECKUM COJIepKaHUEM;

- BJIaJICHUC HaBbIKaMH HMCIIOJIb30BaHHWA I'OTOBBIX KOMIIBIOTCPHBIX IPOTpaMM IpH PCHICHUHU 3a/1a4.
Hcnoin30Barh HDI/I06DCT€HHBI€ 3HaHUid U YMCHHUA B HDaKTquCKOﬁ JACATCIIBbHOCTH U HOBCGI[HGBHOfI

AKHU3HU JUIS:

-HCCIIe0BaHUs (MOICTTMPOBAHNS) HECIIOKHBIX MPAKTHUECKUX CUTYyalluid HAa OCHOBE M3Y4YEeHHBIX (hopMyI 1

CBOWCTB uryp;

-BBIYMCJICHUA JJINH, HJ'IOHIaIlef/'I 1 00BbEMOB PCAIBbHBIX 00BLEKTOB IIpyU pCIICHUH IMMPAKTUYCCKUX 3a1a4,

HCIIOJIB3YS IMPpU H€06XOI[I/IMOCTI/I CIIPAaBOYHHKHU U BBIYUCIIUTCIIbHBIC YCTPOﬁCTBa

Conep:xxanue yueOHOro npeamera

10 kiaace
Auiredpa

IToBTOpEHUE Kypca anreOpsl 3a 7-9 kaaccel
Anrebpandeckue BelpaxkeHus. JInHeiiHbIe ypaBHEHUS M CUCTEMbI ypaBHEHUH. YK CIOBbIE HEPABEHCTBA
1 HEpaBEHCTBA M C OJHOM MepeMeHHOM nepBoi creneHu. KBanpaTHele kopHU. KBajnpaTHble ypaBHEHUS U
HepaBeHcTBa. CBolicTBa U rpaduku QyHKIUH.

CreneHb C IEHCTBUTENIBHBIM [TOKA3aTENIEM
JleiicTButenpHble uncia. beckoHeuHo yObIBaromiasi reomerpuyeckas mnporpeccus. Apudmerndyeckuit
KOPEHb HAaTypaJIbHOU cTerieHU. CTENeHb ¢ HaTypajabHbIM U JEUCTBUTEIbHBIM IIOKA3aTEISIMU.

Crenennas ¢yHKINA

Crenennas ¢yHKIUsA, ee cBoiicTBa M rpaduk. B3zaumuo oOpartHbie QyHkmmu. CloKHBIE (QYHKIUH.
JpoOHo-nuuelinast ¢yHKIus. PaBHOCWIIBHBIC YpaBHEHUS W HEpaBeHCTBA. VppalmoHanbHBIC YpaBHEHUS.
HppannonanbHbie HEPAaBEHCTBA.

IlokazarennHas d)VHKI_[I/IH

[TokazarenbHas QyHkuusi, ee cBoiictBa u rpaduk. [lokasatenbHble ypaBHeHus. I[loka3zaTenbHbie
HepaBeHcTBa. CHCTEMBI MOKa3aTeIbHBIX YPABHEHUM U HEPABEHCTB.

Jlorapudmuueckas ¢yHKIHS

Jlorapudmsl. CoiictBa norapudmoB. JlecaTuunbie U HaTypayibHble Jorapudmel. Jlorapupmuueckas
¢dbyHKk1Ms, ee cBoiicTBa U rpaduk. Jlorapudmuueckue ypaBuenus. Jlorapupmuueckre HEpaBeHCTBA.

TpuroHoMeTpuuecKue d)ODMVJ'IBI

Panuannas MECpa yriia. HOBOpOT TOYKHU BOKPYT' Ha4aJIa KOOPpANHAT. Onpez[eneHI/Ie CHHYCa, KOCUHYCA "
TAaHI'CHCa YrJIa. 3HaKu CHHYCAa, KOCHMHYCAa U TaHI'CHCA. 3aBHCHUMOCTh MCXKAY CHUHYCOM, KOCHMHYCOM H
TAHI'CHCOM OJHOI'O U TOT'O K€ YIJIa. TpI/IFOHOMeTpI/I‘ICCKI/Ie TOXACCTBA. CI/IHyc, KOCHHYC U TaHI'CHC YI'JIOB OC
n -a. cDO]Z)My.]'H:I CJIOXKCHUA. CI/IHYC, KOCUHYC U TaHTCHC JIBOMHOTO yria. CI/IHyC, KOCHMHYC W TaHI'CHC
IIOJIOBUHHOTI'O yTJia. cDO]Z)My.]'H:I MMPpUBCACHUS. CYMMa " PAa3HOCTb CUHYCOB. CYMMa " pa3HOCTb KOCHUHYCOB.

TpUroHOMETPpUYECKUE YPAaBHEHUS

VpaBHeHus1 COSX = @, SinX= a, tgx = a. TpUroOHOMETpUYECKHE YpaBHEHHs, CBOMSIIHAECT K
anreOpanyeckuM. OTHOPOIHBIE U IMHEHHBIE YpaBHEHUS. MeTO bl 3aMeHbI HEN3BECTHOTO U Pa3JIoKeHUs Ha
MHOKHUTEIN. MeTo 1 OLIEHKH JIEBOH M TPABOW YACTEN TPUTOHOMETPUYECKOTO ypaBHEHMSI. CHCTEMBI TPUTOHO-
METPUUYECKUX YPAaBHEHUU. TPUrOHOMETPUYECKHE HEPABEHCTBA.

I'eomerpus

[ToBTOpEeHUE



Crenenp ¢ JAelcTBUTENBHBIM MOKa3zareneM. VppaumoHnanbHble ypaBHeHMs. Iloka3aTenbHble
ypaBHEeHHUs U HepaBeHCTBa. Jlorapupmuueckue ypaBHEHUSI U HEpaBEHCTBA. Perienue 3a1a4 MOBHIIEHHON
TPYAHOCTH.

I'eomerpus

Beenenne (AKCHOMBI CTEPEOMETPUH U UX CIICICTBHS)

[IpencraBnenue paszaena reoMeTpuu — crepeoMerpru. OCHOBHBIC MOHSTHS CTEPEOMETPUU. AKCHOMBI
CTEPEOMETPUU W WX CICACTBUSA. MHOrOrpaHHUKH: KyO, mapaUielenunes,, MpsMOYTrOJIbHBIN
napajuieJienunes,, Mnpu3Ma, npsiMas mnpusMa, MpaBUbHAs NpU3Ma, MUPAMHUJIA, TPABHIBHAS MUPaMHUIA.
MopenupoBanre MHOTOIPAHHUKOB U3 PA3BEPTOK U C MMOMOIIbIO T€OMETPUIYECKOTO KOHCTPYKTOPA.

[Tapa/yIeabHOCTE NPAMBIX U IIJIOCKOCTEM.

[lepecekaromuecs, mapamienabHble U CKpELIMBAIOLIUECs IMpsiMble B MpocTpaHcTBe. Kiaccuduxarus
B3aUMHOIO DAcCIOJIOKEHHUsI JBYX TMPSAMBIX B MpocTpaHcTBE. lIpH3HAK CKpemMBaIOUIUXCA MPSMBIX.
[TapamienbHOCTh HPSIMOM M IUIOCKOCTH B mpocTpaHcTBe. Kiaccudukanus B3aMMHOTO PacHoOIOXKEHHUS
MPSAMOM U IJIOCKOCTH. [ Ipr3HaK napauieabHOCTH NPSAMOM U IUNIOCKOCTH. [lapannensHOCTh ABYX INTIOCKOCTEH.
Knaccugukanuss B3auMHOro pacmnojioXeHus JAByX IIockocTed. Ilpu3Hak mapamieabHOCTH JBYX
mockocTel. [IpusHaky nmapamieabHOCTH ABYX NPSIMBIX B IPOCTPAHCTBE.

[lepneHIuKyIIpHOCTh NPSAMBIX U IJIOCKOCTEN

VYo Mmexay npsMbIMU B pocTpaHcTBe. [lepreHMKyIapHOCTh NpsAMBIX. [lepneHauKyIsspHOCTh IPSIMON
U MIOCKOCTH. lIpH3HaKk NMeprneHanKyIsIpHOCTH NMPSMOM U IJIIOCKOCTH. OpPTOTOHAIBbHOE MPOEKTHPOBAHUE.
[lepnenukynssp 1 HaKJIOHHAS. YTOJI MEXIY NPSIMOM M IJIOCKOCTBIO. J[ByrpaHHbId yrou. JIMHEHbIN yron
JIByrpaHHoro yria. [lepnenaukynspHoCTs mockocTer. IIpu3Hak neprneHmKyIsipHOCTH ABYX IJIOCKOCTEH.
PaccrostHue Mexay TOUKaMu, IPSMBIMH U IIJIOCKOCTSIMHU.

MHororpaHHuKH

MHororpanHsi€ yribl. BeIlykiible MHOTOTPaHHUKU U UX CBOMCTBA. [[paBuIbHbIE MHOTOTpAaHHUKH.
BEeKTOpBI B IPOCTPAHCTBE

Bekropel B mpoctpancTBe. KosimmHeapHble M KOMIUIaHapHble BeKTOphl. [lapanienbHbId mepeHoc.
[TapannensHOE TPOESKTHUPOBAHUE U €T0 CBOMCTBA. [lapaienbHble TPOeKIuy MIocKux Guryp. M3odpaxenue
IIPOCTPAHCTBEHHBIX (PUTYp Ha MIIOCKOCTH. CedeHns: MHOTOTpaHHUKOB. McToprueckue cBeIeHHU .

11 kiaace

Tpuronomerpuyeckue pyHKIUM, UX CBOMCTBA U TpaduKn

Tpuronomerpuyeckue GyHKINU, UX CBOWCTBA U IPaQUKH; IEPUOAUYHOCTb, OCHOBHOM MEPHO/I.
[IpeoOpa3zoBanue rpaduKoB: mapaenbHblil nepenoc. CBoCTBa PYHKIUNA: MOHOTOHHOCTh, Y€THOCTD,
HEYEeTHOCTh. [IpoMexyTku Bo3pacTaHusi U yObIBaHUs, HAHOOJIbIIIee M HAMMEHBIIINE 3HAUCHUSI TOUKU
JKCTpeMyMa (JIOKATbHOTO MakcuMyma 1 MuHUMyMa). ['paduueckas nntepnperanus. [Ipumeps
(YHKIIMOHATBHBIX 3aBUCUMOCTEN B PEAlIbHBIX MPOIECCaX U SBICHUSX.

MeTo1 KOOPIAUHAT B IPOCTPAHCTBE

JlekapTOBBI KOOpAMHATBHI B MpocTpaHcTBe. Dopmysa pacCTOSHUS MEXKAYy IBYMs TOYKAMH. Y paBHECHUS
cdepsl 1 ockoct. KoopauHaTel BekTopa. CBs3b MEX/1y KOOPIMHATAMHU BEKTOPOB M KOOPMHATAMH TOYEK.
[Mpocreiimue 3amaun B KoopauHaTaxX. CKaluspHOE NpPOHM3BEICHUE BEKTOPOB. KoJUIMHEapHBIE BEKTOPHI.
PasnoxeHne BeKTOpa Mo IByM HEKOJUTHHEapHBIM BekTopaMm. KoMIutanapHbie BEeKTOPBI. PasioxkeHue mo Tpem
HEKOMILIAHAPHBIM BEKTOPAM.

JBuxenust. LleHTpanbHas, oceBas U 3epKajibHas CAMMETpHH. [lapasienbHbIN epeHocC.

IIpousBoanasn

[TonsTHE O Mpezene Nocaea0BaTENbHOCTH. J[I1MHA OKPYKHOCTH U IUIOIIAb Kpyra KakK IpeIeIIbl
MocJeI0BaTeIbHOCTH. beckoHeyHOo yObIBaroIas reoMmeTpuyeckas nporpeccus u ee cymma. Ilonsrue o
HenpepbIiBHOCTH pyHKIMU. [ToHsTHE 0 Mpon3BoaHON pyHKIMK. [IpOM3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuit. [IpousBoHbie cyMMbI M pa3HOCTH. [Ipon3BoaHbIe pon3BeaeHus, yacTHoro. Ilpou3sBoaHas



clI0KHOM (pyHKIIMU. YpaBHEHHE KacaTelabHOH K rpaduky GyHKunu. OU3nyecKuii ¥ reOMeTpUIeCKUi
CMBICJI TPOU3BOIHON. HaxoxkaeHue ckopocTH Iisl mpoliecca, 3aJaHHOTO (POpMYIIoii Wil rpaduKOM.

IIpuMeHeHre MPOM3BOAHOM K HCCJIEI0BAHUIO (DYHKIHMH M NOCTPOCHUIO I'Pa(PHKOB

[TpomexxyTku Bo3pacTaHus U yObIBaHUS QYHKIMH. TOYKM 3KcTpeMyMa (JIOKQIbHOTO MakCUMyMa H
MuHUMYMA). [IprMeHeHre TPON3BOIHON K UCCIICIOBAHIIO (DYHKIIMA U TIOCTPOCHUIO I'PpaUKOB.
Hauboupiee n Hanmenbiee 3Ha4eHUs GyHKIUHU. [IprMepsl UCTIOIb30BaHMsI TPOU3BOIHOM IS
HAaxO’KJICHNs HAWJIy4ILIEro peuIeHus B IPUKIIAIHBIX, B TOM YHCJIE COLMAIBHO-KOHOMUYECKUX, 3a1a4ax.

Tena U MOBEPXHOCTH BpalleHUsI

Hunuuap m xoHyc. YceueHHbIH koHyc. OcCHOBaHue, BBICOTa, OOKOBas MOBEPXHOCThb, OOpasyrolas,
pasBeptka. OceBble CEUEHUS W CEYEHUs, TapajuielbHble ocHoBanuio. lllap u cdepa, ux ceueHwHs.
Kacarenbnast mnockocte k cdepe. Cdepa, BHHMCaHHAas B MHOTOTpaHHHUK, cdepa, OomnucaHHAs OKOJIO
MHOI'OrpaHHUKa.

IlepBooGpa3nasn

[TepBooOpa3nas. [Ipocreiinue nmpaBuia HAX0XACHUS IEPBOOOPa3HBIX. [loHamue 06 onpeaeIeHHOM
MHTErpaie Kak Iomaan KpuBojauHeitHoi Tpanenuu. ®opmyna Heiotona- Jleitonuna. [pumepst
MPUMEHEHUSI HHTErpania B (pU3uKe U TeOMETPHUH.

DJIeMEeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPHHU BEPOSATHOCTEH

®opmyna ounoma HerotoHna. CBolicTBa OMHOMHANBHBIX KOdpduueHToB. Tpeyronbpauk [lackans.
DneMeHTapHbIe CIOXKHBIE COObITHS. PaccMoTpeHue ciyyaeB M BEPOSTHOCTh CYMMbl HECOBMECTUMBIX
COOBITHH, BEPOSITHOCTH MMPOTHUBOTIONIOKHOTO cOOBITHS. [ToHsATHE O HE3aBUCUMOCTH COOBITHI. BeposTHOCTH
U CTaTUCTHYECKAas YacTOTA HACTYIJIEHUs COOBITUH. Perenne npakTHuecKux 3afay ¢ IpuMEeHEeHHEM
BEPOSITHOCTHBIX MOMEHTOB.

O0beMbl TeJ1 U IJIOIAH UX MOBEPXHOCTEH.

[Tonsarue 06 o6beme Temma. OTHOIIEHHE 00beMOB MOJ00HBIX TeNI. Dopmyel 00beMa Ky0a, mapauieNenumena,
pU3MBL, IIMHApa. DopMyiel 00beMa nUpaMuIbl U KoHyca. DopMyIibl IIOMAAN MOBEPXHOCTEN LIMIHMHIPA
u koHyca. ®opmynbl 06beMa 1mapa U miomanu chepsl.

YpaBHeHnusi u HepaBeHcTBa. CrcTeMbl yPABHEHU M HEPABEHCTB
PaBHOCUIIBHOCTD YpaBHEHUI, pa3IMuHbIe METO/IbI PEILICHUs YPaBHEHUI 1 HEPaBEHCTB. MeTO bl pelIeHUs
CUCTEM YpaBHEHUI U HEPABEHCTB. Peulenue ypasHenuil u HepageHcme ¢ napamempamu.

TemaTH4eckoe MJIAHNPOBAHUE
10 kaacce, anredpa

KonunuecTBo ypokos
No KonnuecTBo yacoB Ha KOHTPOJISI 3HAHUIA
n /;T HaumenoBanwue paznena U3yYeHUE (Bum)
1 [ToBTOpEHUE 6 1 (c/p)
2 CreneHb ¢ 1eUCTBUTEIIHBHBIM 11 1(x/p)
MoKaszareaemM
3 Crenennas GyHKIUSA 13 1(x/p)




4 [oxa3zaTenpHast pyHKIHA 10 1(x/p)

5 Jlorapudmuueckas: QyHKIISL 15 1(x/p)

6 Tpuronomerpudeckue GopMyIIbl 11 1(c/p)

v Tpuronomerpuyeckue GopMyIIbl 11 1 (x/p)

8 Tpuronomerpruyeckue ypaBHEHHUSI 19 1 (x/p)

9 [ToBTOpEHUE 6 1 (x/p)
Hroro 102 9 (2 c/p, 7T x/p)

10 k1acc, reomeTpust

KomnuecTBo ypokoB
No KonuaecTBo wacoB Ha KOHTPOJIS 3HAHHUHA
. /IT HaumenoBanue pazzaena M3y4YEHHE (BuD)
1 AKCHOMBI CTEPEOMETPUH 5 1(e/p)
[TapannensHOCTh IPSMBIX U 10 1(x/p)
2 IIJIOCKOCTEM.
B3aumHoe pacnosioxeHue npsmsiXx,
MPSAMOM U TIIIOCKOCTH.
3 [TapannensHOCTh PSMBIX U 9 1(x/p)
IIJIOCKOCTEM.
4 [lepnieHIUKYIISIPHOCTD MPSMBIX H 10 1(c/p)
IIJIOCKOCTEMN
5 [lepnieH IUKYIISIPHOCTD MPSMBIX H 10 1(x/p)
IIJIOCKOCTEMN
6 MHororpaHHUKH 12 1 (x/p)
v BekTopsl B mpocTpaHcTBe 6 1 (c/p)
3 IToBTOpEHUE 6 1 (x/p)
Hroro 68 8 (3 ¢/p, 5x/p)

11 kuace, anredpa

KoaunuectBo ypokos
No KonuuectBo vacoB Ha KOHTPOJISl 3HAaHUH
n /IT HaumenoBanue pasnena U3y4YCHHE (BuR)
1 [ToBTOpEHUE 6 1 (c/p)
1
2 Tpuronomerpudeckue GyHKIUU 15 (1p)




3 IIpounsBoHas U ee TEOMETPUYECKUI 14 1(x/p)
CMBICIT

4 [IpumeHeHne npou3BOIHON K 14 1(x/p)
WCCIIEIOBAaHUIO (PYHKIIMU

5 IepBooOpasHas U UHTErpal 14 1(/p)

6 KomOunaropuka 8 1(c/p)

7 DeMEeHTBI TEOPUU BEPOSITHOCTEH 8 1(c/p)

8 VYpaBHEHUS 1 HEPABEHCTBA C JABYMSI 8 1(c/p)
MePEMEHHBIMH

9 HToroBoe moBTOpeHME 19 1 (x/p)
Htoro 102 5(x/p),4(c/p)

11 kaace, reomerpus

KomnuecTBo ypokoB
No KonuuecTBo yacoB Ha KOHTPOJISI 3HAHUHN
. /IT HaumenoBanue paszaena M3y4YeHHUE (BUM)
1 [ToBTOpEHUE 4 1(e/p)
2 Mertoa KoOpUHAT B IPOCTPAHCTBE. 16 1(x/p)
3 Hunuuap, KOHYC, mmap. 15 1(x/p)
4 OOBEMBI TEII. 20 2(x/p)
5 Hrorosoe nmoBTropeHune 19 1 (x/p)
6 Hroro 68 10(x/p),4(c/p)
Onucanue y4eO0HO-MeTOAUYECKOr0 o0ecnieyeHHsi 00pa30BaTeIbLHOIO Npoecca
1. YueOHuk: Anre0Opa u Havana ananuza g 10 kiacca, aptopos: FO.M.Komnsrun, FO.B.Cunopos,

M.B.TkauéBa, H. E.®&noposa u M.M.11labynun, nox penakuueit A.b.JKmwxuenko, — M.:
[Ipoceemienue, 201 1r.

2. YueOnuk: AnreOpa u Havana ananuza juig 11 knacca, aBropoB: KO.M.Kounsarun, 10.B.Cunopos,
M.B.TkauéBa, H. E.®é&noposa u M.M.11labynuH, nox pepakuueit A.b.Xwmwxuenko, — M.:
[Ipocsemenue, 2011r

3. AnreOpa u Hauaja MaTeMaTudeckoro aHanmu3a: YueOnuk ans 10—11 kiaccoB
obmieo0pazoBarenbHbIX yupexaeHnuit / moa pen. A.H. Konmoroposa. — M.

[Ipocsemenue, 2011.

4. I'eomerpus: yueO, st 10—11 k. / [JI. C. Atanacss, B. ®@. byrysos, C. B. Kagomies u ap.]. —
M.: Ilpocsemenue, 2013.

5. Hunaktuueckue matepuansl as 10 kmacca «Anrebpa v Hauana MaTeMaTHIECKOTO

ananuza» aBTopoB M.U.111a6ynun, M.B.Tkauéra, H.E.®&noposa, O.H. [lo6poBa, M.:
[Ipocsemenue, 2012r.
6. Junaktuueckue matepuansl A 11 kmacca «Anrebpa v Hauana MaTeMaTHIeCKOTO



10.

11.

ananuza» apTopoB M.W.111a0ynun, M.B.TkauéBa, H.E.®énoposa, O. H. Jlo6posa, M.:
IIpocsemienue, 2012r.
Epmiosa A.IL., ['onoGopoasko B.B. CamocTosiTenbHbIE U KOHTPOJIbHBIE PA0OTHI 110 anredpe u
Hayajam aHainm3a jg1a 10-11 ximaccoB. — M.:Mnekca, 2009.

3uB b.I'. 'eomeTpus: nunakruueckue matepuainst s 10 k. / B.I'. 3us, B.M. Meiinep. — M.:
IIpoceuienue, 2013

3uB b.I'. ['eomeTpus: nunakruueckue matepuanst s 11 k. / B.I'. 3uB, B.M. Meiinep. — M.:
IIpocseuienue, 2013

Enunelil rocynapcTBeHHbIN dKk3amMeH. Marematuka. ba3oBelil ypoBeHs. Komiuieke Marepuanos
JUTsl TIOATOTOBKY yyamuxcs. YueoHoe nmocodue. /A.B. Cemenos, 1.B.fmenko, u ap.
MockoBCKHI EHTP HEMPEPHIBHOTO MaTeMaTUYECKOTO 00pa3oBanus. -M.: MIHTemIeKT —
enTp,2022

EI'D: 4000 3agau ¢ oTBeTamu 1o MmatemaTuke. Bee 3ananus «3akpbIThliii cerMeHT». ba3oBslii n
npoduibHeli ypoBHu / V.B. fmenko. — M.: U3natenscTBO OK3amen, 2015



