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Pabouas nporpamma no marematuke (10-11 knacc)

[MOSICHUTEJIbHA S 3ATIMCKA

Cmamyc dokymenma
[Tporpamma BKIIIOUACT TPU pas3fena: nosACHUMeNbHYI0 3anUcKy; 0OCHOGHOe cooepicanue ¢ IPUMEPHBIM
pacnpeneneHueM y4eOHBIX YacoB 10 pa3ziesiaM Kypca; mpebo6anis K yPOBHIO TOATOTOBKU
BBIITyCKHUKOB.

I[Iporpamma cooTBeTCTBYET y4yeOHUKAM: IO

ajaredpe
10 knace Anrebpa u Havyasia MmaremMarndeckoro ananusa. 10 xrace. B 2 4. Y. 1. YueOnuk mis
ydamuxcs 001meo0pazoBaTesbHbIX yupexaeHuit U.2. 3agadnuk 1is y9anxcst
0011eo0pa3oBaTeNbHBIX yUpexaeHu (IpodibHbIH ypoBeHb) / A.I. Mopakosuy, I1.B.
CemeHOB -. 2-e n3a. M.: Muemosuna, 2008.
10 knacc Anrebpa u Hadanma matemarndeckoro ananuza. 10-11 kmacesl. B 29, Y.1 Yuebuuk mis
ydanuxcs o0meo0pa3zoBaTeIbHBIX yUpexkaeHuH (0a30BbIi ypoBeHb) U.2 3amaqHuK JTsl ydaniuxcs
o0meobpazoBaTenbHbIX yupexaeauii/[A.I. Mopakosud u ap.]| mox pea. A.I. Mopakosu4a. -10e u3.
M.: Muemo3suna, 2009
11 AnreGpa m Havanma mareMatudeckoro aHaiamsa. 10-11 xmaccer. B 29, U.1 Y4eOHuK 1715 ydanmxcst
o01eo0pazoBaTeNbHBIX YapexaeHni (0a30BbIi ypoBeHb) U.2 3aMauHuK IS yIaIuXcs
o0meoOpazoBaTenbHBIX yupexaeauii/[A.I. Mopakosud u ap.]| mox pea. A.I. Mopakosuda. -10e u3.
M.: Muemo3suna, 2009
11 kaace Anre6pa u Havana MmareMaTrdeckoro aHaimza. 10 knace. B 24, U.1 YaeOHuk st yyammxcs
o01ieo0pa3oBaTeNbHBIX yupexaeHu (TIpoIbHEIN ypoBeHb) U.2 3aqaunuK 11 yJaruxcs
o011eo0pa3oBaTeNbHBIX yupexaeHu(TpodmibHbIN ypoBeHb) /[A.I. MopakoBuy u 1p.| mox pen. A.T.
Mopakosuya. -10e uza. M.: Muemosuna, 2009 o reomeTpun
['eometpus, 10-11: yueb. miis obmieoOpazoBat. yupexaeHuii: 6a3oBsiii u npodui. yposau/ [J1.C.
Aranacsz, B.®. byry3os, C.b. Kagomies u ap.] M.: IIpocsemenue, 2007

Henn n 3ana4n u3ydyenust Kypca marematuku 10-11 kiace:

H3yyenune MaTeMaTHKH HA 6230BOM U NPOQUIBLHOM YPOBHSIX CpeaHero (MoJTHOro)
00111ero 00pa30BaHUs HANPABJIEHO HA JOCTHXKEHHE CJIEAYIOIIHX 1eeii:

. (¢opMupoBaHHe MpeACTABIEHUI 0 MaTeMAaTUKE KaK YHHBEPCAJIbHOM SI3bIKE
HayKH, CPEJCTBE MONICITMPOBAHUS SBJICHHUI U TIPOIIECCOB, 00 UIESIX M METOJaX MaTeMaTHKH;
. pa3BUTHE JIOTMYECKOTO MBIIUICHHS, NPOCTPAHCTBEHHOIO BOOOpaKeHUS,

QITOPUTMHUYECKON KYJIBTYpbl, KPUTHYHOCTH MBIIUICHUS HA YpPOBHE, HEOOXOJUMOM JIJIS
Oynyieit nmpoheccuoHaNBHOM AEITENBHOCTH, a TAaKXKe MOCIESAYIONIeT0 OOyUYeHUs B BBICIICH
IIKOJIE ;
*0BJIajIeHHe€ MATEMATHYECKUMHU 3HAHUSIMH ¥ YMEHHUSIMHU,
HEOOXOIMMBIMU B MOBCEAHEBHOM KHU3HH, JIJIsI H3YUSHUSI ITKOJIHBIX €CTECTBEHHOHAYYHBIX JTUCIUTLTIH
Ha 0a30BOM YpOBHE, /7Sl TOMy4YeHHsT 00pa30BaHUs B 00JIACTIX, HE TPEOYIOIINX yITyOJICHHOM
MaTeMaTU4eCcKOi MOAroTOBKHU (0a30BbIil YPOBEHb);
OB.]'[a)]eHl/Ie YCTHBIM U ITUCbMCHHBIM MATCMAaTU4YCCKUM SA3BIKOM,
MaTEMAaTUYCCKUMU 3HAHUSAMU U YMCHI/IHMI/I,HGOGXO,ZII/IMI)IMI/I AJIs1 U3YYCHHS IIKOJIBbHBIX €CCTECTBCHHO-
HAy4YHBIX JTUCIMIUIMH, JUIS IPOAODKEHH 00pa30BaHMs U OCBOCHHUS M30paHHO CHeMaibHOCTH Ha
COBPEMEHHOM ypoBHE (ITPOPUIHHBIN YPOBEHB);
. BOCIIUTAHHE CPeACTBaMH MaTeMaTUKU KYJITYypbl THYHOCTH, TOHUMAaHHS
3HaYMMOCTH MaTeMaTHKH JUTSL HAyYHO-TEXHUYECKOTO MPOTrpecca, OTHOIICHHS K
MaTeMaTHKe KaK K YaCTH OOIIEYeIOBEUECKOM KyAbTYPHI Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTEeMaTHKH, SBOJTIOIIMEH MaTeMaTHIECKUX UeH, TOHUMaHUe 3HAYMMOCTH MaTeMaTHKH IS
OOIIIECTBEHHOTO TIpoTpecca.
O01mas xapakTepucTHKA Y4e0HOro nmpeaMera
Kypc MmaTemarnku B kiaccax o01ieo0pa3oBareIbHOr0 Ipod WISt JaeT MPENCTaBICHUE O POJIH
MaTeMaTHK{ B COBPEMEHHOM MUpE, O CIIOCO0axX MPUMEHEHHUSI MAaTEMAaTUKN B TEXHUKE U B
TyMaHUTapHBIX chepax.



MaremaTndeckoe 0Opa3oBaHHE B OCHOBHOH IIIKOJIE CKJIAJIbIBACTCS U3 CIIETYIOIIUX COEPKATEIbHbIX
KOMITOHEHTOB (TOUHBIEC Ha3BaHUs OJIOKOB):  apughmemuxa; arecedpa;

2eomMempusi; d1emMenmvl KOMOUHAMOPUKU, MeOpUU BEPOSMHOCIEL, CMAMUCMuKy u 1o2uxku. B cBoei
COBOKYITHOCTHU B HUX OTpakeH OOraThlii OIBIT 00yueHHsI MaTeMaTHKe B Halllell CTpaHe, yUUTHIBAIOT
COBpEMEHHBIE TEH/ICHIIUN OTEYECTBEHHON U 3apyOEKHOM LIKOJIBI M TIO3BOJISIOT Pealn30BaTh
MIOCTaBIICHHBIE NEPEJ IKOIbHBIM 00pa30BaHUEM 1€ Ha MHYOPMAILIMIOHHO EMKOM H IIPAKTUYECKH
3HAUMMOM MaTepuase. DTU cofepKaTesIbHbIe KOMIIOHEHTHI, Pa3BUBAsCh HA MPOTKEHUH BCEX JIET
00yueHHMs1, €CTECTBEHHBIM 00pa30M MEepeIeTaloTcsl U B3aUMOJCHCTBYIOT B YUE€OHBIX Kypcax.
Apugmemuxa ipu3BaHa crocoO6CTBOBATh MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX IS
MIOBCETHEBHOM >kn3HU. OHa CIyXUT 0a30i1 17151 Bcero AajabHEHIIero U3yuyeHNs] MaTeMaTHKH,
CIOCOOCTBYET JIOTHYECKOMY Pa3BUTHIO M (YOPMHUPOBAHUIO YMEHHS MOJIB30BaThCS AITOPUTMAMHU.
Anzebpanayenena Ha popMHpOBaHHE MaTEMaTHYECKOTO amapaTa AJsl pelIeHus 3a1a4 MaTeMaTHKH,
CMEXHBIX ITPEAMETOB, OKpPY)KaIOIIEH peaJbHOCTH. SI3bIK aareOphl MOMYEPKUBACT

3HAUCHHE MaTEeMaTHKH KaK sI3bIKa JJIs IOCTPOCHHS MaTEMaTHUECKUX MOJENICH, IPOIIECCOB U SBICHUM
peanbHOro Mupa. OIHON 13 OCHOBHBIX 3a]a4 N3yUYEHUs anreOpsbl BISETCS pa3BUTHE
aJTOPUTMHUYECKOTO MBIIUIEHHS, HEOOXOIMMOT0, B YaCTHOCTH, JIJIsl OCBOCHHUS Kypca HH(POPMATHKH;
OBJIaJICHUE HaBBbIKAMU JIeyKTUBHBIX paccyxaeHuil. [Ipeobpa3zoBaHue cuMBOINYECKUX (OPM BHOCHUT
CBOH crennpuuecKuii BKIaa B pa3BUTHE BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY
TBOpUecTBY. Jlpyroii BayKHOM 3anaueil n3ydeHust anreOpsl sBISETCS MOIy4YEeHHE IKOJIbHUKAaMU
KOHKPETHBIX 3HaHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHIeCKOH MOJEIH AJIsl ONMCAHUS U
HCCIIEJOBaHUS pa3HOOOPa3HbIX MPOLECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIHAJIbHBIX,
MEPUONNYECKUX U Ap.), U GOPMHUPOBAHHUS Y yUallUXCsl IPEICTABICHUH O POJIM MaTeMaTHKU B
Pa3BUTHH IUBIIN3AIUH U KYJIBTYpPHI.

I'eomempusi- ONVH U3 BaKHEHIINX KOMIIOHEHTOB MaTeMaTUYECKOr0 00pa30BaHmsl, HEOOXOJUMBIH IS
IIPUOOPETEeHNsI KOHKPETHBIX 3HAaHUH O IPOCTPAHCTBE U MPAKTUYECKU 3HAUMMbIX YMEHHH,
(bopMupoBaHU A3bIKa ONMCAHUS OOBEKTOB OKPY)KAIOIIEro MUpa, 7Sl pa3BUTHS IPOCTPAHCTBEHHOTO
BOOOPaKEHUs U MHTYMLIUH, MaTEMaTH4ECKOH KyIbTypBl, Ul 3CTETUYECKOTO BOCITUTAHUS YUAIIIUXCS.
N3ydenune reoMeTpuy BHOCHUT BKJIAJ B pPa3BUTHE JIOTHYECKOTO MBIIIICHUS, B ()OPMUPOBAHHE TIOHITUS
JI0Ka3aTeJIbCTBA.

Dnemenmsi 102uKu, KOMOUHAMOPUKY, CIMAMUCTMUKU U MEOPUU 8EPOAMHOCTEN
CTAHOBSTCS 00sI3aTEILHBIM KOMITOHEHTOM IIKOJIFHOTO 00pa30BaHUs, YCHIMBAIOIINM €T0 PUKIATHOE
Y TIPaKTUYECKOE 3HAUCHHE. JTOT MaTepHrall HeoOX0anM, pekae BCero, A GopMHUpOBaHUS
(YHKIIMOHATBHOW TPAMOTHOCTH - YMEHUH BOCTIPDHHUMATh U aHAJTM3UPOBATh HH(POPMAIIHIO,
MIPEICTABICHHYIO B Pa3INYHBIX (OpMax, MOHMMATh BEPOSTHOCTHBIN XapaKTep MHOTUX peasbHBIX
3aBUCHUMOCTEH, IPOU3BOAUTH ITPOCTENIIINE BEPOSATHOCTHBIE pacueTsl. M3yueHnue ocHOB
KOMOHMHATOPUKH MO3BOJIUT y4aIlleMYCsl OCYLIECTBISATh PACCMOTPEHHUE CIIydaeB, epedop U MoAcYeT
YHCIIa BAPHAHTOB, B TOM YHCIIE B IPOCTEHIINX MPUKIIAIHBIX 3aJa4ax.

[pu u3yueHNnn CTAaTUCTUKU U TEOPHH BEPOSITHOCTEI 000TalaloTCsI PEICTABICHUSI O COBPEMEHHOU
KapTHHE MUpPA M METO/IaX €ro MCCIIeI0BaHus, (OPMUPYETCsl IOHUMAaHUE POJIM CTATUCTUKH KaK
MICTOYHUKA COLUAIILHO 3HAUMMOW MH(OPMAINH, U 3aKJIabIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIILTCHHSL.

Takum 06pazoM, B X0/1€ OCBOCHHUS COZIEPKaHMsI Kypca yJalecs Moay4aioT BO3MOKHOCTb!

. Pa3BUTh NPEJICTABICHUS O YUCIC M POJNU BBIYMCICHHH B YEJIOBEUECKOW IMPAKTHKE;
chopMHpOBaTh MPAKTUUYECKUE HABBIKM BBIMOJIHEHHUS YCTHBIX, MHCbMEHHBIX, WHCTPYMEHTAJIbHBIX
BBIYMCIICHHH, Pa3BUTh BHIYUCIUTEIbHYIO KYIBTYDY;

. OBJIA/IETh CUMBOJIMUYECKUM SI3BIKOM aireOpbl, BIpaboTaTh (popMasbHO-OTepaTHBHBIE
anreOpanyeckue yMEHHsS ¢ HayduThCs MPUMEHATh HUX K pEIICHHI0O MaTeMaTHYeCKHuX U
HeMaTeMaTHYECKUX 3a7ad;

. U3y4YUTh CBOMCTBA M TI'padUKU 3JIEMEHTAPHBIX (YHKLUM, HAy4UTbCS HCIIOJIB30BATh
(yHKIMOHANBHO-TpadUUYEeCKHUEe TPEICTABICHHS ISl OTTMCAHMS M aHAJIN3a PeajIbHbIX 3aBUCHMOCTENH;
. Pa3BUTh MPOCTPAHCTBEHHBIE TPEIACTABICHUS W W300pa3uTENIbHbIE YMEHUS, OCBOUTH

OCHOBHBIC (DaKThl U METOABI IIAHUMETPHUH, TTO3HAKOMHUTBCS C MPOCTEHIIMMU MPOCTPAaHCTBECHHBIMHU
TEeJaMHU B UX CBOMCTBAMH;
. MOJIyYUTh MPEICTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaibHOM MHUPE U O



Pa3IUYHBIX CHOCcO0ax WX W3y4eHHs, 00 OCOOCHHOCTSIX BBIBOIOB M IPOTHO30B, HOCSIINX
BEPOSATHOCTHBIHN Xapakrep;

. pa3BUTh JIOTUYECKOE MBIIUICHHE W PEYb - YMEHHE JIOTHYECKH OOOCHOBBIBATH
CYXXICHUA, MNPOBOAUTL HECIOXKHBIC CHUCTEMATU3allMU, HNPHUBOJUTH IIPHUMCPLBI WU KOHTP HIPHUMCPLI,
UCTIOJIB30BAaTh PA3JIUYHBIC SI3bIKM MATEMaTHKH (CIIOBECHBIH, CUMBOJIMYECKHUMA, TpapuyuecKuil) s
WITIOCTPAIMH, HHTEPIIPETAIINH, apTYMEHTAINH U JI0KAa3aTeIbCTRA;

. cOopMHUpPOBaTh NPEACTABICHHUS 00 N3y4aeMbIX MOHATUAX U METOJAaX KaK BayKHEHUIINX
CpeACTBaX MaTeMAaTUUECKOTO MOJICIIMPOBAHHUS PEATbHBIX IPOLIECCOB U SIBICHHH.

TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKHA BbBIITYCKHHUKOB B pe3yabrare

U3YyYECHUSI MATEMATUKH HA 0a3oBOM YPOBHE YYCHUK QOJKECH 3HATH/MOHUMAThH

. 3HAYCHHE MaTEeMAaTU4YEeCKOM HayKu U1 pEIICHHs 3a/1ad, BO3HUKAIOIUX B
TEOPHUH U MIPAKTUKE; IIUPOTY U B TO K€ BPEMs OIPaHUUCHHOCTh IPUMEHEHHs MaTEMaTHYECKUX
METOJIOB K aHAJIU3Y U UCCIIEOBAHUIO MPOLIECCOB U ABJICHUN B MIPUPOAE U OOIIECTBE;

. 3HauYeHHUE MPAKTUKH M BOIPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTHKe JUIs
(GbopMupoBaHU M PA3BUTHS MaTeMaTHYECKOW HAyKH; HMCTOPHIO Pa3BUTUS IOHITUS YHUCIA,
CO3/1aHUsI MATEMaTHYECKOrO aHAJIN3a, BOSHUKHOBEHHS U Pa3BUTHUS TE€OMETPHH;

. YHHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTMKM MaTeMaTHUYECKUX PacCyXACHU,
UX IPUMEHUMOCTD BO BCEX 00JIACTSIX YEIOBEUECKOI NEeATeIbHOCTH;

. BEPOSITHOCTHBIM XapaKTep pa3InYHbIX MPOLECCOB OKPYXKAIOLIETO MUPA;

AJITEBPA

yMeTh

. BBITIOJHATH apu(MeTH4ecKnue IeHCTBUA, coueTas YCTHbIE U IHCHMEHHBIC
[IPUEMBbI, IPUMEHEHNE BBIYMCIUTEIbHBIX YCTPOICTB; HAXOANUTh 3HAYEHUsI KOPHS HaTypaJbHOMN
CTENIEHU, CTENEeHM C pALUOHAJIBHBIM IIOKa3aTesneM, Jiorapuma, HCHOIB3Yys IpU
HEOOXOAMMOCTH BBIUMCIMTENBHBIE YCTPOMCTBA; IMOJb30BATHCA OLIEHKOM W HPUKUIKOM IMpH
[IPAaKTHYECKUX pacyeTax;

. IPOBOAUTH IO M3BECTHBIM (opMyIaM M MpaBWiIaM IpeoOpa3oBaHUA
OyKBEHHBIX  BBIDOKGHHUH,  BKJIIOYAIOIIMX  CTENEHM,  pAAUKaibl,  JIOTapUPMbl U
TPUTOHOMETPHUECKHIE (PYHKIIHH;

. BBIYHCIIATh 3HAYCHUS YHCIIOBBIX U OYKBEHHBIX BBIPRKCHUH, OCYIIECTBILSSA
HE00XOMMBIE TIOACTAHOBKH U TIpeoOpa3oBaHus;

HCIOJIb30BATh NPHUOOpETeHHbIE 3HAHUS U YMEHHMS B MPAKTHYECKOM 1eATeJIbHOCTH
¥ MOBCETHEBHON KM3HHU JUIA:

. IPAaKTUYECKUX DPACUYETOB IO (opmynaMm, BKI04Yass (OpMybl, CoOAeprKaline
CTENeHU, paAMKaIbl, JOorapudMel M TPUTOHOMETpUYECKHE (YHKIUH, HCHOIB3Ys IpU
HEOOXOIMMOCTH CIIPABOYHBIE MAaTepHAJIbI U MMPOCTEHIIINE BEIUNCIUTENbHBIE YCTPOWCTBA;

OYHKIUU U T PAOUKU ymeTh

. OTIpeNeNIATh 3HAaYeHHe (DYyHKIMH IO 3HAYCHUIO apryMEHTa NPH PasIHYHbBIX
crioco0ax 3afaHus QyHKIUHY;

. CTPOUTH I'paUKU U3YUYEHHBIX (QYHKIIHI;

. OIMCBIBATh 110 TPadUKY U 8 Npocmeluux ciyuaax no gopmyne MoOBEICHUE U
cBOMcTBa (DYyHKIIUI, HAXOANUTH 10 TpaduKy GYHKIMH HAUOOJbIINE U HANMEHBIINE 3HAYCHHS;

. peliaT ypaBHEHHs, IPOCTEHIINE CHCTEMBl YPaBHECHHH, UCIIONB3YS CE0UCHmEd

@ynKyuti U uX rpauKoB;

HCIIOJIB30BATh IIpPIOﬁpeTEHHbIe 3HAHUA U YMCHHUA B HpaKTH‘{eCKOﬁ AeATCIBbHOCTH
4 HOBCCIIHGBHOﬁ AKU3HHU I
® OIIMCaHHusA C IIOMOIIBIO q)YHKHI/Iﬁ Pa3IMYHbIX 3aBHCHMOCTCﬁ, MMPEACTABIICHUA HX



rpaduuecku, MHTEpIpETANU TPaAPUKOB;

HAYAJIA MATEMATUYECKOI'O AHAJIM3A ymerb

. BBIUUCIISITh TIPOM3BOMIHBIE U NEpBooOpasHvie SIEMEHTAPHBIX (YHKIUHM, HCTONb3Ys
CIIPaBOYHBIE MATEPUAJIBL;
. WCCIIEZIOBaTh B TPOCTEHIIMX clydasx (QYHKIUM HAa MOHOTOHHOCTb, HaXOAHUTh

HanOOJBbIINE W HAUMEHBIINE 3HAYeHUS (QYHKUIUH, CTPOUTH Tpad)MKd MHOTOWICHOB U MPOCMEUUUX
PAYUOHATILHBIX QYHKYULL C UCTIONB30BAHUEM allapaTa MaTeMaTHYeCKOTO aHaIN3a;
. BbIYUCTIAMb 8 NPOCMEUWUX CTYYAAX NA0WAOU C UCNONb308AHUEM NEPBOOOPAZHOL,

HCIIOJIbB30BATH npnoﬁpeTe}mme 3HAHUA M YMCHUA B HpaKTquCKOﬁ ACATCIbHOCTH H
HOBceHHeBHOﬁ JKM3HH JJIA:

® peIcHudA IPUKIAAHBIX 3ada4, B TOM YHCIIC COLOHAJIBbHO-O9KOHOMHUYCCKUX U
q)HSI/I‘ICCKI/IX, Ha HauOOJIbIINE U HAMMEHBIIINE 3HA4YCHU, HA HAXOXKACHHUE CKOPOCTU U YCKOPCHUA,

YPABHEHUS U HEPABEHCTBA ymetnb

. peliath palUOHalbHbIE, IIOKa3aTelbHblE M JIOTapupMHUUYECKUE YpaBHEHUS U
HEPABEHCTBA, npocmetiuiue UppayuUoHaIbHble U MPUSOHOMEMPUYECKUE YPABHEHU, UX CUCIEMbL,

. COCTAaBIIATh YPAaBHEHUS U HEpaseHcmea 110 YCIOBHIO 3a/1a4H;

. UCIIOJIb30BaTh AJIs IPUOJIMKEHHOTO PELLICHUS] YPAaBHEHUI U HEPABEHCTB rpaduyeckuit
METOIL;

. n300paXkaTb Ha KOOPIMHATHOM IUIOCKOCTM MHOXECTBAa PEUICHUH MPOCTEUIINX

YPaBHEHUU U UX CUCTEM;

HCIIOJIB30BATH ﬂpnoﬁpeTeHHme 3HAHUA U YMCHHUA B npaKanecxoﬁ ACATECJIBHOCTH U

MOBCEeTHEBHOM KM3HHU JUIS:
. TMOCTPOECHUS U UCCIEAOBAHUS MPOCTEHIITNX MAaTEMaTUUECKUX MOJIETIEN;

JIEMEHTBI KOMBHUHATOPHUKH, CTATUCTUKH " TEOPUHU
BEPOSITHOCTEMN

yMeThb

. pemaTh MpocTreiiiine KOMOMHATOpHbIE 3a/Jaud METOJOM Iiepebopa, a Takxke C
UCTIONIb30BaHUEM HU3BECTHBIX (hopMmyT;

. BBIYUCIIATH B IPOCTEMIIMX CiIydasXx BEpOSTHOCTH COOBITHMI Ha OCHOBE IOJCUETa

qyHucja ucxoaoB,

HCIO0/Ib30BATH NMPHOOpEeTeHHbIe 3HAHWS M YMEHHMS B NPAKTHYECKOH IesiTeJIbHOCTH H
MOBCeIHEBHOM KU3HM IS
. aHAJIN3a peaJIbHBIX YMCIIOBBIX JAHHBIX, IPEICTABICHHBIX B BUJC
Jyarpamm, rpa)uKoB;
. aHanu3a MHQYOPMALIUU CTATHCTUYECKOTO XapaKTepa;

TF'EOMETPUA

yMeTh

. pacmo3HaBaTh Ha YepTe)ax U MOJENAX MPOCTPAHCTBEHHBIE (HOPMBI;
COOTHOCHTD TPEXMEPHBIE O0BEKTHI C UX OMHUCAHUSIMH, H300paKEHUSIMH,

. OTHCHIBAaTh B3aMMHOE PACIIONIOKEHHE TPSMBIX U TUIOCKOCTEH B TIPOCTPAHCTRBE,
APeYMEHMUPOBAmMsb C80U CYHCOEHUsL 00 IMOM PACNONIOHCEHUU,

. aHAJIU3UPOBATH B MPOCTEHIINX CIydasX B3aMMHOE pacIoioKEeHHE 0ObEKTOB B
MIPOCTPAHCTBE;

. n300pakaTb OCHOBHBIE MHOTOTPAHHHUKH M KPYIJIBIE TeJa; BBIIOIHATh YEePTEXKU
10 YCIIOBUSM 3a/1a4;

. cmpoums npocmeuuiue cedenust Kyoa, npusmbl, NUPamMuobl,



. pemary MJIaHUMETPUYECKUE U MPOCTEHIINE CTEPEOMETPUYECKHE 33Jaud Ha
HaXOXKICHHE T€OMETPUUYECKUX BEITMYMH (JIJTMH, YTIIOB, MJIOIaiel, 00bEMOB);

. WCIIONIL30BaTh MPH PEIICHUH CTEPEOMETPUUICCKUX 3a/1a4 IIAaHUMETPUUCCKHUEC
(haKThl 1 METOJIBI;
. MPOBOJUTH JI0Ka3aTeJIbHBIE PACCY)KICHHS B XOJIC PEIICHUS 3a]1ad;

HCIOJIB30BaATh leHOﬁpeTeHHble 3HAHUA U YMECHUA B HpaKTI/l‘leCKOﬁ ACATCIBHOCTH
M MOBCEAHEBHOM KM3HM JIJIs:

. UCCIIEIOBaHUS (MOJIEIMPOBAHMsA) HECJIOKHBIX IMPAaKTHYECKUX CHTyallMid Ha
OCHOBE M3yUEHHBIX ()OPMYJ U CBOUCTB (PUTYD;
. BBIYMCIIEHUsS] O0BEMOB U IUIOMIAAEH MOBEPXHOCTEHl HPOCTPAaHCTBEHHBIX TEI

IPU PpEILICHUH MPAKTUYEeCKUX 3ajady, HCIOJIb3yd IpU HEOOXOAMMOCTH CIIPABOYHUKU U
BBIYHCIIUTEIIbHBIE YCTPOMCTBA.

B pe3syubrarte n3yueHusi MAaTeMATUKH HA NPOQUILHOM YPOBHE B cTapiei 1IKoJIe YYeHUK
JIOJI3KEH
3HaTL/MMOHUMATD:
. 3HAYCHUE MATEMATUUYECKOW HAYKU JJII PEUICHUsS 3a7a4, BOSHUKAIOIIUX
B TEOPUU M TMPAKTUKE; IIMPOTY U OTPAaHUUYECHHOCTb NMPUMEHEHUS MaTeMaTH4YeCKUX
METOJIOB K aHAJIM3y U UCCIICIOBAHUIO TIPOIICCCOB U SIBJICHUN B TIPUPOJIC U OOIICCTRE;

. 3HaYeHHE MPAKTUKU U BOIPOCOB, BO3HUKAIOUINX B CAMOW MaTEMaTuUKe,
Uit GOPMHUPOBAHUS U PA3BUTHUS MAaTEMaTHYECKOM HAYKH;
. WU PACHIMPEHUs] YHMCIOBBIX MHOXKECTB KakK Croco0a MOCTPOEHUs

HOBOI'O MAaTEMAaTHYCCKOI'0O amrapara JJid peIICHU IMPaKTUYCCKUX 3a1a4 U BHYTPCHHUX
3aaa4 MaTCMAaTHKU,

. 3Ha4YE€HUE UeH, METOI0B U PE3y/IbTaTOB aareOpbsl 1 MaTeMaTu4eckoro
aHaJIM3a JUIsl IOCTPOEHUS] MOZIENIEH peabHbIX IPOLECCOB U CUTYallUid;

. YHUBEPCAIbHBIA  XapakTep 3aKOHOB JIOTMKM  MaTeMaTHYECKHX
paccyKOeHud, WX NPUMEHUMOCTh B  Pa3lIWYHBIX OOJACTAX  YEJIOBEYECKOM
JeTETbHOCTH;

. paznuure TpeOOBaHWM, TNPENBABIAEMBIX K JOKa3aTelIbCTBAM B
MaTEMAaTUKE, €CTECTBEHHBIX, COLUAIBHO-DKOHOMUYECKUX U 'yMaHUTApHbIX HAayKaX, HA
MIPaKTHKE;

. pOJb AKCUMOMAaTHUKM B MAaTe€MaTHKe; BO3MOXHOCTb IIOCTPOCHUS

MaTeMaTHYeCKUX TEOPUM Ha aKCHMOMATHYECKOH OCHOBE; 3HAUCHWE aKCMOMATHKU JIJIS
JPYTUX 00JIaCTel 3HAHUSA U JIJIS TIPAKTHUKH;
. BEPOSITHOCTHBIX XapaKTep Pa3IMYHBIX MPOIECCOB U 3aKOHOMEPHOCTEH
OKPY’KaIOIIEero Mupa.
YUCJIOBBIE U BYKBEHHBIE BBIPA’KEHUSA
Ymers:

. BBITIONHATh apu(METUYECKUE JCUCTBHSA, COUYETas YCTHbIE M THCHMCHHBIC
MPUEMBbI, IPUMEHEHNE BBIYMCIUTENBHBIX YCTPONCTB; HAXOAUTH 3HAYCHUS KOPHS HATypaJbHOU
CTCTICHH, CTEIIEHW C paldOHAIBHBIM TIOKa3arejeM, Jiorapudma, HCIONB3YS TIpH
HEOOXOJUMOCTH BBIYUCIIUTENbHBIE YCTPOMCTBA; MOJB30BATHCS OLUEHKOM M MPUKHUIKOW TpU
MPaKTUYECKUX PacyeTax;

M MNPUMCHATDL IIOHATUS, CBA3AHHBIC C ACIIMMOCTBIO LEJbIX YHUCCII, IIPHU PCIICHUU
MAaT€MaTUYCCKHUX 3a1a4,

° HaXoAWUTb KOPHHU MHOI'OYWICHOB C OmHOM HGpCMeHHOI;’I, pacKiiaablBaTb
MHOI'OYJICHBI HAa MHOXXHUTCIIN,

° BBIITIOJIHATH I[GI\/'ICTBI/IH C KOMITJICKCHBIMU qyucjaMu, IIOJIB30BaThCA

TE€OMETPUYECKON MHTEPIpEeTalueil KOMIUIEKCHBIX YHUCEN, B MPOCTEHUIINX CIy4asX HAXOAHUTh
KOMIUIEKCHBIE KOPHHU YPaBHEHHI C IEHCTBUTENFHBIMHU KOY(D(DUITUCHTAMU;



. MPOBOIUTh  MPEOOpa3OBaHUs YHCIOBBIX W OYKBEHHBIX  BBIPAKCHUH,
BKJIIOYAIOMIMX CTETIEHH, PAJUKAJIbL, Jorapu(Mbl U TPUTOHOMETPUUECKUE (PYHKIIUH.
Hcnonb3oBaTh NpuodpeTeHHbIe 3HAHUS U YMEHHs B IPAKTHYECKOM 1esiTeIbHOCTH U
NOBCETHEBHOM KM3HH IS
. MPAKTHYECKUX pacueToB 1o ¢opmynaM, BKIOUYas (OPMYIBI, CoAepIKaline
CTCTICHH, pPaJUKaibl, Jorapu(dMbl U TPHUTOHOMETPUYCCKHE (DYHKITUHM, TMPH HEOOXOAMMOCTH
I/ICHOJII)SYH CHpaBO‘lHI)IC MaTepI/IaJILI u HpOCTGﬁHIPIG BBIYHUCJIUTCIIBHBIC yCTpOﬁCTBa.

OYHKIUU U TPAOUKHU
Ymern:

. OINpEAETATh 3HaueHHe (PYHKUUHU IO 3HAYEHHIO apryMEHTa IpH Pa3IHMYHbIX
crioco0ax 3afaHus QyHKIUHY;

. CTPOUTh TpapuKu W3YYCHHBIX (YHKIUH, BBIOIHATh IPEeoOpa3oBaHUs
rpaduKoB;

. OTHCBIBATH 110 I'paduKy U 10 (popMmylie OBeIeHNE U CBOMCTBA (DYHKIIHII;

. pelaTh ypaBHEHHs, CHCTEMBbl YpaBHEHUI, HEPABEHCTBA, MCIIONb3Yysl CBOWCTBA

(GyHKIMH 1 uX TpaduuecKre IpeaCcTaBICHUS;
Hcnoab3oBaTh NpHOGpeTEeHHbIE 3HAHUS W YMEHHsI B MPAKTHYECKOH /IeSITeJILHOCTH U
NOBCEIHEBHOM KM3HHU IS

. ONUCAHUSI U UCCIIIOBAHUS C MOMOIIBIO (PYHKIIMH peanbHBIX 3aBUCUMOCTEH,
Mpe/ICTaBICHUS UX rpaUueCKU; HHTEPIIPETALUU TPaUKOB PEAIbHBIX MPOIECCOB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

YmMmers:

. HAXOJUTh CYMMY O€CKOHEUHO yObIBarOIIEH TeOMETPUIECKHI ITPOrPECCHU;

. BBIUUCIISITh TIPOU3BOJIHBICE U TEPBOOOPA3HBIC DIIEMEHTAPHBIX (YHKILUH,
TIPUMEHSSI TIPaBWJIa BBIYUCIICHHUS TPOU3BOMHBIX W TIEPBOOOPA3HBIX, MCIOIB3Ys CIPABOYHBIC
MaTepuabl;

. HCCIIeI0BaTh PYHKIIMH U CTPOUTH UX IPA(GHKH C ITIOMOIIBHIO IIPOU3BOIHOM, ;

. pemiath 3ajJaud ¢ TPUMEHEHWUEM ypaBHEHHUS KacaTelbHOH K Tpaduky
(0319012178

. pemare 3a/7a4d Ha HaxXOXKACHHE HauOOJBIIEr0 W HAUMEHBIIETO 3HAuYCHUs
(YHKIIUHU HA OTpe3Ke;

. BBIYUCIISITH TUIONIA/Ib KPUBOJIMHEHHOM Tpamnenuu;

HUcnoan3oBarh npnoﬁpeTeHHMe 3HAHUS 1 YMCHHUHA B HpaKTI/I‘leCKOﬁ ACATEJIbHOCTH U
HOBCC}]HEBHOﬁ AKU3HHU OJ1A
° peICHUA TCOMCTPUYCCKUX, (bHBI/IquKI/IX, OKOHOMHUYCCKUX H APYTUX
INPpUKIIAAHBIX 3aJa4, B TOM YHCJIC 3aJa4 Ha HAuOONBIINE W HAWMEHBIIHE 3HAYEHHSI C
INPUMCHCHHEM aIlrapara MaTeMaTUdCCKOro aHaJimn3a.

YPABHEHUS 1 HEPABEHCTBA

Ymers:

° peuarb pallOHAJIbHBIC, ITIOKAa3aTCJIbHBIC nu JIOT apI/I(l)MI/I‘{eCKI/Ie
YPaBHEHUSA W HEPABECHCTBA, HPpALMOHAIBHBIE W TPUTOHOMETPUYECKUE YpaBHEHUS, HX
CUCTEMBI,

d J0Ka3bIBaTh HECJIOKHBIC HEPABCHCTBA,

® peuiatk TEKCTOBBLIC 3aJla4i C MOMOIIBIO COCTABJICHUA ypaBHeHHﬁ, u
HEPABEHCTB, HHTEPIPETUPYS PEIYIABTAT C YUETOM OTPAHUYECHUMN YCIOBUS 33/1a4M;

° I/1306pa)KaTB Ha KOOpI[PIH&THOfI IINIOCKOCTHU MHOXKECTBA peI_HeHI/Iﬁ
YpPaBHEHUHW U HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM.

d HaXOoAUThb HpI/I6J'II/I)KCHHbIC pCIICHUA ypaBHeHI/Iﬁ n HUX CHCTEM,

UCTIONIB3YS IpaUuecKuil METOx;



. pelaTh ypaBHEHHs, HEPABEHCTBA M CUCTEMBl C IPUMEHEHHEM
rpau4eCcKUX MpeCTaBICHUI, CBOMCTB (PYHKIMM, IPOU3BOIHOM;
Hcnonb3oBaTh NpHOOpEeTEeHHbIC 3HAHUA U YMEHHS B IPAKTHYECKOM AesiTeJIbHOCTH U
NOBCETHEBHOM KM3HH IS
. MOCTPOEHUSI U UCCIIENOBAHUS IPOCTENIINX MATEMATUYECKUX MOJIETICH.

SJIEMEHTHI KOMBUHATPOPUKHN U TEOPUU BEPOSITHOCTEM
Ymern:
. pemaTh MnpocTeiiime KOMOMHATOPHbIE 3aJadll METOAOM Iepebopa, a
TAaKXKE C WCIOIB30BAHUEM U3BECTHBIX (opMyn, TpeyroiabHuka [lackans; BBIYHCISTH
ko3 durmentsr 6nHOMa HproTOHA 10 hopMyITe U ¢ HCITONIb30BaHNEM TpeyroyibHuKa [lackas;
. BBIUUCIISITh, B MPOCTEHIINX CIy4asx, BEPOSTHOCTH COOBITHI Ha
OCHOBE IOJICUETA YKCIIa UCXOJIOB.
Hcnonb3oBaTh NpuoGpeTeHHbIE 3HAHUS U YMEHHUs B IPAKTHYECKOM /1esITeJIbHOCTH U
MOBCEIHEBHOI KM3HU 115
. aHallM3a peaslbHBIX YHUCIOBBIX JAHHBIX, MPEACTABICHHBIX B BHIE
Iuarpamm, rpaduKoB; 17l aHaIM3a UHPOPMAIK CTATUCTUYECKOTO XapaKTepa.

JIMMHOCTHBIE, METANIPEJIMETHBIE U NIPEAMETHBIE PE3YJIBTATbI
OCBOEHUSA COAEP)KAHUS KYPCA
[Tporpamma mo3BossieT JOOMBATHCS CIACAYIOIIMX PE3YIBTaTOB OCBOEHHS 00pa30BaTeIbHOM
IIPOrpaMMbl OCHOBHOT'O OOLIETO 00Pa30BAHUS: IUUHOCHIHbBIE:
1) c(hOpMHUPOBaHHOCTh ~ OTBETCTBEHHOI'O  OTHOUICHHWS K  y4YEHHIO,
TOTOBHOCTH U CIIOCOOHOCTH OOYYAIOIIMXCS K CaMOPa3BUTHIO M CaMOOOPa30BaHHUIO HA
OCHOBE MOTHBAIIMM K OOYYEHHIO W TO3HAHWIO, BRIOOPY MajbHEWUIIEro oOpa3oBaHUS Ha
0a3e OpPUCHTUPOBKM B MHpe MNpodeccuii u NpOPECCHOHATBHBIX TMPEIONPEICICHHIA,
OCO3HAaHHOMY TOCTPOSHHUIO MHIMBHIYaJbHBIX 00pa30BaTENIbHBIX TPACKTOPHH C y4ETOM
YCTOﬁqHBBIX IMO3HABATCIIbHBIX UHTCPECOB;

2) c(OpMHPOBAHHOCTD LIEIOCTHOIO MUPOBO33pPEHMS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKH;
3) dbopMupoBaHUsT KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIICHUU H

COTPYAHHYECTBE CO CBEPCTHHKAMH, CTapUIMMHA W MIAJIIUMH B 00pa30BaTENbHOM,
y4eOHO-HCCIIeI0BATEIbCKON, TBOPUECKON UM JPYTUX BUIAX AEATEIbHOCTH;

4) YMEHHUS SICHO, TOYHO, TPAMOTHO U3J1araTh CBOU MBICIH B YCTHOM M MIUCbMEHHOH peun,
HNOHMMATh CMBICI TIOCTABJICHHOW 3a/1ad¥, BBICTPAWBATh ApPTyMEHTAIMIO, MPUBOIUTH IMPHMEPBI U
KOHTPIIPUMEPHI;

5) MIPEJCTABICHUS O MAaTEMAaTHYECKOM HayKe Kak cdepe 4eTOBEUSCKO IeATEIbHOCTH, 00
oTalax €€ pa3sBuTHs, O €€ 3HAYMMOCTH I pa3BUTH LUBUJIN3AlUN;

6) KPUTHYHOCTH MBIIUICHUS, YMEHHUS pAaclO3HaBaTh JIOTMYECKH HEKOPPEKTHHIC
BBICKa3bIBaHMS, OTIINYATH TUTIOTE3Y OT (haKTa;

7) Kp€aTUBHOCTU MbBIIJICHUA, UHUIIUATHBbI, HAXOAUYUBOCTH, dAKTUBHOCTH IIPU PCHICHUUN
apudmMeTHIeCKuX 3a/1a4;

8) yMEHHS KOHTPOJMPOBAaTh MPOLECC W pe3ynbrar y4eOHOH MareMaTH4ecKOH
NeSITeTTbHOCTH;

9) CIIOCOOHOCTh K 3MOITMOHAJIBFHOMY BOCTPHSATHIO MAaTEMaTHUECKHX OOBEKTOB, 3aiad,

pELIeHUi, pacCyKIEHUM;
Memanpeomemuule:

1) YMEHHE CaMOCTOSTENILHO TUIAHHUPOBATh AJBTCPHATUBHBIC TYTH JIOCTHKCHHS
Leneld, OCO3HAHHO BbIOMpaTh Hambonee 3(PQeKTUBHBIE CIMOCOOBI pEUIeHUs YYEOHBIX H
MI03HABATENIFHBIX 32/1a4;

2) YMEHHUE OCYIIECTBISATH KOHTPOJIb 1O O00pa3lly M BHOCUT HEOOXOIAMMBIC
KOPPEKTUBBL;

3) YMEHHE aJICKBaTHO OLICHUBATh MPABUIBHOCTh WJIH OIIMOOYHOCTh BBITIOJHEHHS



yueOHOI 3a71auu, €e 00BEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHS;

4) OCO3HAHHOE BJIAJICHUE JIOTUYECKUMHU JEHCTBUAMU OIPEIECIICHUS IOHATUI

5) YMEHUS yCTaHABIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3H; CTPOUTH JJOTMYECKUE
paccyXIeHus, yMO3aKJItoueHus (MHAYKTUBHBIE, ENYKTUBHBIC, TIO aHAJIOTUH) U BHIBOJIBI;

6) YMEHHUE CO3/1aBaTh, IIPUMEHATh U IIPEe0OPa30BbIBATh 3HAKOBOCHUMBOIMUYECKUE
CpeICTBa, MOAEIIM M CXEMBI JJIsl pELLIEHUs yUeOHBIX U IT03HABATEJIbHBIX 3a/1a4;

7) YMEHHE OpraHM30BbIBaTb Y4€0OHOE COTPYIHUYECTBO U COBMECTHYIO

JEeSITeILHOCTh C YYUTEJIEM M CBEPCTHUKAMHM: OTPENENSATH IENH, paclpenensaTs (QyHKIUU |
POJIM YyY4aCTHHUKOB, B3aUMOAECHCTBOBATh U HAXOIUTH OOIIME CIIOCOOBI pelIeHUs] U pa3pelaTh
KOH()IMKTBl Ha OCHOBE COIVIACOBAHUS MO3UIMM M ydeTa MHTEPECOB; CIYyLIaTh IApPTHEPA;
(hopMyIHpOBATh, APTyMEHTHPOBATh U OTCTAaUBATh CBOE MHEHHUE;

8) dbopmupoBaHusi y4eOHOW U OOIIEMOIB30BATEIBCKOM KOMIIETEHTHOCTH B
o0IlacT  WCHONB30BaHHS  HMH(GOPMALMOHHOKOMMYHUKAIIMOHHBIX  TexHonoruid  (MKT-
KOMITETEHTHOCTH);

9) MEPBOHAYAJILHOIO MPEJCTaBICHU 00 HIEeSIX M O METONax MaTeMaTHKU Kak
YHHUBEPCAILHOM S3bIKE HaYKU U TEXHUKHU;

10) yMeHWe BHAETh MATEMATUYECKYIO 3agady B JPYyruX AWCHHUIUIMHAX, B
OKPYXKAIOIIEH KU3HU;

11)  yMeHHs HAXOOWTh B Pa3IMYHBIX HCTOYHHKAX HH(OPMAIUIO, HEOOXOIUMYIO
JUISL PELICHHUsI MAaTEMAaTHIECKHUX TMPOOJIEM, U TIPEACTABIATh €€ B MOHIATHOH (hopme; MpUHUMATh
pElIeHHs B YCIOBUAX HEMOTHON M M30BITOYHOM, TOUHOM 1 BEPOSTHOCTHOW MH(MOpMAITHIH;

12)  yMeHHs MOHUMATh M HCIIOJB30BaTh MAaTEMAaTHUECKHUE CPECTBA HALNISIHOCTH
(puCyHKH, YepTEKH, CXEMBI U Ap.) IS WIUTIOCTPALIUU, HHTEPIPETalui, apryMeHTalNu;

13) YMEHHUS BBUIBUTaTh TUIIOTE3bl IPU pPELICHMH YYEOHBIX 3a1ady u
IIOHUMaHHsI HEOOXOIUMOCTH UX POBEPKU;

14) NOHUMAHUS CYIIHOCTH AaJTOPUTMHUYECKUX NPEANUCAHUNA U YMEHUS
JIeiCTBOBATh B COOTBETCTBHUHU C MPEIIOKEHHBIM aJITOPUTMOM;

15) YMEHHE TIPUMEHSATh WHIYKTUBHBIE W JIEAYKTUBHBIC CIIOCOOBI
paccykJIeHUH, BUIETh Pa3IMYHbIe CTPATETHH PEIICHHS 3a/1a4;

16) YMEHHS CaMOCTOATENFHO CTAaBUT I€JM, BBIOMpaTb M CO37aBaThb
aJITOPUTMBI JIJISI PEIIeHNs y4eOHBIX MaTeMaTHUECKUX MPodIem;

17)

YMEHHUETIAHUPOBATh U OCYLIECTBIATH ACATEIbHOCTh, HANIPABICHHYIO HA peIleHHEe 33134
HCCIIEZI0OBATENBLCKOTO XapaKTepa;
npeomemusle (aneebpa):
1) yMeHHsI paboTaTh ¢ MaTeMaTHYECKHMM TEKCTOM (CTPYKTYpHpPOBAHHE,
U3BJIE€UYCHHE HEoOXoAUMON MH(OpMAaLuK), TOYHO U TPAMOTHO BbIpa’kaTh CBOU MBICIH B
YCTHOW M MUCHbMEHHOW peuu, MPUMEHSIsI MaTeMaTH4eCKyl0 TEPMUHOJIOTHUIO U CUMBOJIHKY,
UCTIONb30BaTh  pPAa3IMYHBIE  SI3BIKM ~ MAaTeMaTUKU  (CJIOBECHBIH, CHUMBOJIMYECKHIA,
rpaguyeckui), pa3BUTHUS  CIIOCOOHOCTM  OOOCHOBBIBaTb  CYKICHUS, IPOBOIUTH
KJIacCU(pUKAIINIO;
2) BiIaaCHUS 0a30BbIM MOHSATUHHBIM armapaToMm:
UMETH
MIPEJCTABICHUE O YUCIIe, TPOOH, MPOIEHTAX, 00 OCHOBHBIX T€OMETPUIECKUX OOBEKTAX,
(hopMHpOBaHUS TIPECTABICHNIN O CTATUCTUUECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MHUPE U PA3TUIHBIX
croco0ax uX U3y4eHUs;
3) YMEHHS BBIIOJIHATH anredpandeckue mpeoOpa3oBaHMs pallOHAIBHBIX
BBIPQKEHHH, NMPUMEHATh WX JJIS PElIeHHs Y4eOHBIX MaTeMaTHYeCKUX 3adad M 3ajad,
BO3HHUKAIOIINX B CMEKHBIX YUEOHBIX MTPEAMETAX;
4) YMEHHUS  TIONB30BaTbCsl ~ MareMaTHUYeCKUMU  GopMmyaamMu U
CaMOCTOSITENIFHO COCTaBIATh (DOPMYINBI 3aBUCHUMOCTEH MEXIy BEIMYMHAMU Ha OCHOBE
0000I1I€HUs YAaCTHBIX CIIYy4YaeB U SKCIIEPUMEHTA;
5) YMEHHUE pelaTh JIMHEHHbBIC U KBaIpaTHbIC YPaBHEHUS U HEPABEHCTBA, a



TaKk e IMPHUBOJUMBIE K HHM YpaBHEHHS W HEPABEHCTBA, CUCTEMBI, INPHUMEHATbH
rpadguyeckue MpeNCTaBICHUs Ul PeIlIeHHs W UCCICHOBAHUS YpaBHEHHUl, HEpaBEHCTB,
CHUCTEM; MIPUMEHSTh MOIyUYEHHbIE YMEHHS JUTS PEIICHUs 3a7a4 U3 MaTeMaTUKH, CMEXHBIX
3ajad, MPaKTUKH;

6) OBJIaJIeHNE CUCTEMOH (DYHKIIMOHAIBHBIX MOHATHH, (YHKIIMOHAIBHBIM
S3BIKOM U CHMBOJIMKOH, yMEHHE CTPOUTH rpaduku (yHKIMH, OMUCHIBATH MX CBOMCTBA,
UCTIONIb30BaTh (DYHKIMOHATbHOrpaduyeckue MpenCcTaBlIeHus Ui ONMUCAHUS M aHalIn3a
MaTeMaTUYeCKHX 3a/1a4 ¥ peasibHbIX 3aBUCUMOCTEIA;

7) 3HaHUS ~ OCHOBHBIX  CIIOCOOOB  MPEACTaBICHUS W aHAJIU3a
CTaTHCTHUECKMX MJaHHBIX; YMEHHS pellaTh 33Jaud Ha HaXOXKAEHHE YacTOThl H
BEPOSITHOCTH CITY9aifHBIX COOBITHIA;

8) YMEHHS NMPUMEHATh MU3YYEHHbIE MOHATHS, Pe3yNbTaThl M METOIbI MpU
pEIIeHNH 33/1a4 M3 PA3IUYHBIX Pa3[IesioB Kypca, B TOM YHCIE 3ajad, HEe CBOISIINXCSA K
HETOCPEICTBEHHOMY ITPUMEHEHHIO H3BECTHBIX aJITOPUTMOB;

npeomemusle (2eomempusi):

9) YMEHHsI paboTaTh C TEMETPUYECKUM TEKCTOM (CTPYKTypHpOBaHUE,
U3BJIeUYeHHE HeoOXoauMol MH(OpMALUK), TOYHO U TPAMOTHO BbIpa’kaTh CBOU MBICIH B
YCTHOH U NMUCbMEHHOM peud, MPUMEHsI MaTeMaTHYeCKYI0 TEPMHHOJIOTHIO U CUMBOJIHKY,
UCIIONIb30BaTh  PA3IMYHbIE  S3bIKM ~ MAaTeMaTWKU  (CIIOBECHBIH, CHMBOJIMYECKHI,
rpaguyeckuii), pa3BUTHS CIIOCOOHOCTH OOOCHOBBIBATH  CYKACHUS, IPOBOIUTH
KJIaCCU(PUKAITIIO;

10) BJIQJICHUS 0A30BBIM MMOHATHHHBIM amapaToM: HMETh
IIPEJCTaBICHUE O YUCIle, 00 OCHOBHBIX F€OMETPUUYECKHX 00BEKTaX, BEKTOpaX, KOOpAUHATAX,
(bopMupoBaHHs MPEICTABICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHUPE U pa3InIHBIX
croco0ax UX U3y4eHHUs;

11)  yMmeHHs H3MEpSATH JUTHHBI OTPE3KOB, BEIMYMHBI YITIOB, MCIONB30BATH (POPMYITBI JUIS
HaXOK/I€HHS IEPHUMETPOB, IUIONIa/Iei 1 00BEMOB TeOMETPUIECKHX (UTYD;

12)  oBnajgcHUE HaBBIKAMH YCTHBIX, TMCHBMEHHBIX, HHCTPYMEHTAJIBHBIX BEIYHCIICHHUH;

13)  ycBOeHHE CHCTEMATHYECKHX 3HAHHUH O TUIOCKHX (DUTypax M MX CBOWCTBAX, a Tak e Ha
HAIJBITHOM ~ YPOBHE - O TMPOCTEHIINX MPOCTPAHCTBEHHBIX TeJaX, YMEHHE TNPUMEHSITh
CHCTEMAaTH4eCKHEe 3HAHHS O HUX JJIS PEIICHHs] TeOMETPHUECKUX U MPAKTUYECKUX 33/1a4;

14)  yMeHus NPUMEHSATh U3YUCHHbIC TIOHATHS, PE3Y/IBTAaThl M METO/bI IPU PEIICHUH 3a7a4
U3 Pa3IMYHBIX pA3ZeNoB Kypca, B TOM 4YHCIE 3a/ad, HE CBOMAIIUXCS K HETMOCPEACTBEHHOMY
NPUMEHEHHIO W3BECTHBIX AaJTOPUTMOB C FWCIONB30BAHHEM IIPH HEOOXOOMMOCTH CHPABOYHBIX
MaTepHajIoB, KaJIbKyIATOPa, KOMIIBIOTEPA;



OCHOBHOE COIEPKXAHUE

AJiredpa ¥ Ha4aJ1a MATEMATHYECKOI0 AaHAJIN3A

10 knacc

1. TpuroHomerpuyeckne (PpyHKIHH
ToxxnecTBeHHBIE TPE0OPa30BaHKs TPUTOHOMETPUUYECKUX BhlpaskeHui. Tpuronomerpuueckue GyHKINU
YHCIIOBOIO apryMEHTa:CUHYC, KOCUHYC U TAHTEHC.
ITepnonnueckue ¢pyHkimu. CBoCTBA U rpa KK TPUTOHOMETPUYECKUX (DYHKIUH.
OcHOBHasl LieNlb — PaCIIUPUTh U 3aKPETUTh 3HAHNS U YMEHUS, CBA3aHHBIE C TOKJIECTBEHHBIMU
peoOpa30BaHUAMU TPUTOHOMETPHUUECKHUX BBIPAKEHUH; H3YyUUTh CBOWCTBA TPUTOHOMETPHUECKIX
(GYHKIMH ¥ TO3HAKOMHUTD YYAIIHUXCS ¢ UX rpadUKaMu.
N3yueHne TeMbl HAUMHAETCS C BBOJHOIO IIOBTOPEHMUS, B XO/1€ KOTOPOTrO HAlIOMUHAIOTCS. OCHOBHBIE
(bopMyIIbl TPUTOHOMETPHH, U3BECTHBIE U3 Kypca anreOpbl, U BBIBOASTCS HEKOTOpbIE HOBbIE (opMyibl. OT
yyamuxcs He TpeOyeTcs TOUHOro 3anoMHuHaHus Bcex ¢popmyil. [Ipeanosnaraercst BO3MOXHOCTb
UCIIOJIb30BaHMS PA3IMYHBIX CIIPABOYHBIX MAaT€pPHAJIOB: yueOHUKaA, Ta0HII, CIIPABOYHUKOB.
Oco0oe BHUMaHUE CIEAYET YACTUTh paboTe ¢ eTMHUYIHON OKPYKHOCTBI0. OHA CTAaHOBUTCSI OCHOBOM ISt
OIIpeNENICHHs CHHYCa M KOCHHYCa YHCJIOBOIO apTyMEHTA U MCIIONb3YeTCs Jajee Ul BEIBOA CBOMCTB
TPUTOHOMETPUUECKUX (PYHKUUH U pelIeHUs] TPUTOHOMETPUUECKUX YPaBHEHHUI.
CucremMaTH3UpyIOTCS CBEAEHHS O QYHKIMAX U rpadKax, BBOAATCS HOBbIE TIOHATHUS, CBSI3aHHBIE C
rccieoBaHeM QYHKIHHA (IKCTPEMYMBI, IEPHOAMYHOCTD), B 001Ias cxema uccieaoBanus QyHKimid. B
COOTBETCTBHH C ITOH 00111eH cXeMoii MPOBOAUTCS UCCieoBaHNe (PYyHKIUM CUHYC, KOCUHYC, TAHT€HC U
CTPOSITCA UX IPadUKH.

2. TpuroHomeTrpuyeckue ypaBHEHHs
[Ipocreiinye TPUrOHOMETPUYECKUE YPABHEHUS. PellleHne TPUrOHOMETPUYECKUX YPaBHEHUI.
OcHoBHasl 11eJ1b — C(OPMHUPOBATH YMEHHE peIIaTh IPOCTEHIIINE TPUTOHOMETPHUECKUE YPAaBHEHUS U
MIO3HAKOMUTh C HEKOTOPBIMU NPUEMAMH PELICHUs TPUTOHOMETPHUUECKUX YPaBHEHUH.
Pemenne mpocTelmnx TPUrOHOMETPUUECKUX YPABHEHUI OCHOBBIBACTCSI HA U3YUYEHHBIX CBOMCTBAX
TpUroHoMeTpudeckux pyHkuui. [Ipu 3ToM 1iesnecoodpasHo MIKUPOKO HCIIOIB30BaTh rpaduueckre
WUTIOCTPAIMH C TIOMOIIBIO €IMHUYHON OKpYKHOCTH. OTIeIbHOr0 BHUMAaHMS 3aCITy>KUBAIOT ypaBHEHHUs
Buza SinxX = 1, cobX = 0 u T. . Ux pereHne HerenecooOpa3Ho CBOAUTH K IPHMEHEHHIO 00IInX Gopmyit.
OTtpaboTka Kakux-1100 CrelnnanbHbIX IPUEMOB pellIeHHs 00J1ee CIIOKHBIX TPUTOHOMETPUUECKUX
ypaBHEHMH He IpeaycMaTpuBaeTcs. JJocTaTouHO paccMOTPETh OT/ENIbHbIE IPUMEPHI PEILICHUS TAKUX
YpaBHEHMH, TOTYEPKUBAst OOIIYIO UJICI0 PEIlIeHHs: IPUBEACHNE YPAaBHEHH K BUITY, COZlEprKallleMy JIUIIb
OZIHY TPUTOHOMETPUYECKYIO (PYHKIIMIO OTHOTO M TOT'O K€ apryMeHTa, C MOCIeyIoIeil 3aMEeHOH.
Marepuasn, kacaromuiicss TPUrOHOMETPUUECKHUX HEPABEHCTB U CUCTEM YPAaBHEHUH, HE SBIISETCS
00s13aTeIbHBIM.
Kak u B npeapiaymiei TeMe, MpenonaraeTcsi BO3MOXHOCTb UCIIOIb30BaHMsI CIIPABOYHBIX MATEPUAIOB.

3. [IpousBognas
[TpoussonHas. [Ipon3BoaHbIE CyMMBI, IPOU3BEAEHHS U YacTHOro. IIpon3BoHast CTENEHHON (QyHKIIUY C
LesbIM nokasaresieM. [Ipon3BongHbIe cUHYCa U KOCHHYCA.
OcHOBHas 11eJ1b — BBECTH MOHATHE MPOU3BOIHOI; HAYYUTh HAXOANUTh MPOU3BOIHbIE GYHKIUH B
Clly4asix, He TpeOyIOIUX TPYIOEMKUX BBIKIIAIOK.
IIpu BBeneHUM MOHATUS IPOU3BOJHON M U3yYEHHUHU €€ CBOMCTB CIIeyeT ONUPAThCs Ha HANIAAHO-
MHTYUTHUBHBIE IIPEJCTABICHUS YHALIUXCS O MPUOIMKEHUH 3HAYEHUH QYHKIMU K HEKOTOPOMY UYHCITY, O
MpUOTMKEHUN yIacTKa KPUBOH K IPSMOI JTMHUM U T. TI.
dopmupoBaHUE IOHATHSA Tpeena (GyHKIUH, a TAKKe yMEHHE BOCIPOU3BOAMUTH JOKA3aTeIbCTBA KaKHX-
1100 TeopeM B JaHHOM pasJiesie He MpeaycMaTpuBatoTcs. B kauecTBe mpuMepa BbIBOZA TPABUIT
HaXO0XK/IEHHsI TPOM3BOAHBIX B KJIACCE PACCMATPUBAETCS TOJIBKO TEOPEMA O MIPOU3BOIHON CyMMBI, BCE
OCTaJIbHBIE TEOPEMBI pa3Jiesia IPUHUMAIOTCs 03 10Ka3aTenbeTBa. BakHO 0TpaboTaTh 1OCTAaTOYHO
CBOOOHOE YMEHHE IPHUMEHSTh 3TH TEOPEMbI B HECIIOXKHBIX CITyYasiX.
B xone pemienus 3aga4y Ha IpUMeHeHHE (OPMYIIbI TPOU3BOIHOMN CIOKHON (QyHKIIUM MOKHO
orpaHnIuThCs ciydaeM ['(kx + b): ”MeHHO 3TOT cirydait He0OX0IUM Jasee.

4. IlpuMeHeHHE TPOU3BOTHOM
I'eomeTpruuecknii 1 MEXaHUYECKHUM CMBICIT IPOU3BOAHOMN. [[prMeHeHne npou3BOAHON K IOCTPOCHUIO
rpaduKoB QYHKIMI 1 pelIeHHIo 3a/1a4 Ha OThICKaHHE HauOOJIbIIEr0 1 HAUMEHBIIIETO 3HAYCHUH.
OcHOBHasl 11eJ1b — 03HAKOMHTH C NPOCTEHIMMU MeTogaMu AU HepeHIINaIbHOI0 UCUUCIICHUS U
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BbIpAabOTaTh YMEHUE MPUMEHSTH UX JUIS UCCIIENOBAHUS (QYHKIUM U TTOCTPOCHHUS Tpa(HKOB.

Omnopa Ha TeOMETPUUECKUI 1 MEXaHWYECKHIA CMBICI TIPOU3BOIHOMN JIeTIaeT MHTYUTHBHO SICHBIMH

KPUTEPHUH BO3pACTaHUs M YObIBaHUS (DYHKIMH, MPU3HAKK MAaKCHMyMa U MUHUMyMa. OCHOBHOE

BHUMaHHUEC JOJIXKHO OBITH YACICHO pa3HOO6pa3HBIM 3agadyaM, CBA3aHHBIM C HUCIIOJIb30BaHUEM

MIPOU3BOAHOM 117151 icchenoBanust pyHkuuii. OctanpHON MaTepual (MpUMEHEHHE MTPOU3BOIHOMN K

MPUOIMIKEHHBIM BBIYMCIICHUSM, IPOU3BOAHAS (PM3UKE U TEXHUKE) JA€TCsl B 03HAKOMHUTEIBHOM IUIAHE.
5. IloBTopenue. Pemenne 3ana4

11 knace

1. llepBooOpa3Hasi U HHTErpa
[TeprooGpasnast. [TeppooOpasHbie cTeneHHON (GYHKIUU ¢ 1ebIM Tokasarenem (N0), curyca u
kocunyca. [Ipocreiiue npaBuia HaxoxeHHUs epBooOpa3HbIX. [lnomanb KpuBOIMHEHHOH TpaneuH.
Wnterpan. ®opmyna Hetorona — JleitOnuna. [lpumenenue nuTerpana K BBIUUCICHUIO TUIOMAAEH U
00bEMOB.
OcHoBHas 11€71b — 03HAKOMUTh C UHTEIPUPOBAHUEM KaK orepanueid, oopatHoi auddepeHupoBaHuio;
[I0Ka3aTh IPUMEHEHNE UHTErpajia K PELICHUI0 TeOMETPUYECKUX 3a/1au.
3anaua oTpabOTKM HABBIKOB HAXOXKJIEHUS IIEPBOOOPA3HBIX HE CTABUTCS, YIIPAXKHEHUS CBOIATCS K
IIPOCTOMY IIPUMEHEHUIO TaOIUI] ¥ TIPAaBUJI HAXOXKAECHUS IIEpBOOOPA3HBIX.
WHTerpan BBOAUTCS HA OCHOBE PACCMOTPEHHS 3a/1auyl O IJIOIIA 1 KPUBOJIMHEHHOM Tparnenuu u
MIOCTPOEHUS UHTErpasibHbIX cyMM. DopMyna Herorona — JleliOHuIa BBOIUTCS HA OCHOBE HAIVISIIHBIX
IIPEICTaBICHUN.
B kauecTBe MILTIOCTpalMM IPUMEHEHUSI MHTETpaJla pacCMaTPUBAIOTCS TOJIBKO 337a4M O BBIYUCIICHUU
iomaaei u oobemMoB. CietyeT y4ecTs, uTo popMynna odbema 11apa BbIBOAUTCS MPU U3yUYE€HUH JaHHOU
TEMBbI U UCHIOJIb3YETCs 3aTEM B Kypce F€OMETpHUU.
Marepuasn, kacaromuiics paboThl IEPEMEHHON CHIIbI M HAXOXAECHUS LIEHTPa MacC, HE SIBISAETCS
00s13aTeIbHBIM.
[Ipu n3yuennn TeMsl 11€51€c000pa3HO MHUPOKO MPUMEHATH IpadUdecKre NILTOCTPALUH.

2. Tlloka3zarenbHas u jorapupmuyeckast GyHKIUU
[lonsTrE 0 cTENEeH ¢ MppalMOHAIBLHBIM NTOKa3areneM. Perenre nppauuoHaabHbIX YPABHEHH.
IoxazarenbHas QpyHKIMS, ee cBoMcTBa U rpaduk. ToxkaeCTBEHHBIE IPe0OPa30BaHUs TOKA3ATEIbHBIX
YpaBHEHHI, HEPABEHCTB U CUCTEM.
Jlorapum uncna. OcHoBHBIE cBOMCTBa Jorapudmos. Jlorapudmudeckas GpyHKIuUs, ee CBOHCTBA U
rpaduk. Pemenne norapuMuIecKux ypaBHCHNU U HEPABEHCTB.
[TponsBoanas mokasatenbHOM GyHKITMH. Yncio € u HaTypasibHbIi JorapudM. [IponsBonHas cTenmeHHOM
(byHKITHH.
OcHOBHasl 11eJ1b — MPUBECTH B CUCTEMY B 000OIIUTE CBEACHHUS O CTETICHX; O3HAKOMHUTD C
MOKa3aTeNIbHOM, JIOrapu(MUIECKON M CTENEHHON (YHKIIMSIMHA U X CBOMCTBAMHU; HAYIHUTh PEIIaTh
HECJIOKHBIE TIOKa3aTelbHbIe, JIorapu(MUIecKne 1 HppalloOHAIbHBIC YPAaBHEHHS, X CHCTEMBI.
CrenyeT y4ecTs, 4TO B Kypce aureOphl AEBATHIETHEH IIKOJIBI BOIIPOCHI, CBSI3aHHBIE CO CBOWCTBAMU
KOpHEU N-11 CTEMIEHN U CBOMCTBAMH CTEMEHEN C pAllHOHAIBHBIM MOKA3aTEJIEM, BO3MOKHO, HE
paccMaTpuBAIIUCh, U3yYEHHE MOIIIO OBITH OrPAaHUYECHO JIEHCTBUSAMH CO CTEICHSMH C LENIBIM MTOKa3aTesIeM
Y KBQ/IpaTHBIMU KOPHSAMH. B 3aBUCMMOCTH OT peasbHOI MOArOTOBKH Kjlacca 3Ta TeMa U3ydaeTcs 1100 B
BHUJI€ TOBTOPEHHUS, TNOO KaK HOBBIN MaTepHall.
Cepbe3Hoe BHIMaHHE CIEAYET yIeIUTh Pad0Te ¢ OCHOBHBIMH JOTapH(PMUYECKIMHU U ITOKA3aTEIbHBIMU
TOKIECTBAMH, KOTOPBIE UCIIOIB3YIOTCS KAK IIPU U3JI0)KEHUU TEOPETUYECKUX BOIIPOCOB, TaK U MIPH
pelIeHny 3a1a4.
HccnenoBanne moka3areabHOH, JIOTApUPMIIECKON U CTETICHHOW (DYHKITUI MPOBOAUTCS B COOTBETCTBUH
Cc paHee BBenE€HHOM cxeMoil. [IpoBomuTcst KpaTkuii 0030p CBOKMCTB 3TUX (PYHKIINI B 3aBUCUMOCTH OT
3HAYCHUH MTapaMeTpPOB.
PackpbIBaeTcs poib MoKa3aTeabHOM (DyHKIMU KaK MaTeMaTUYECKOM MOJIeNIN, KOTOpast HAaXOAUT IIUPOKOE
IIPUMEHEH IIPHU U3YYE€HUU PA3JIMYHBIX IIPOLECCOB.
Martepuan 06 oOpatHO# QYHKITUU HE SIBISETCS 00S13aTETHLHBIM.

1. IHoBTOpenue. Pemenue 3aga4.



10 KJIACC
TI'eomeTpust

1.BBenenue
[Ipeamet crepeomeTpun. AKCHOMBI cTepeoMeTpun. HekoTopblie CliecTBUS U3 aKCUOM.
OcHOBHas LieIb — IMO3HAKOMUTH YYAIUXCS C COAEPKAHUEM Kypca CTEPEOMETPUH, ¢ OCHOBHBIMU
MOHATHUSAMH U aKCHOMaMHU, IIPUHSITBIMU B JAHHOM KYpC€E, BEIBECTH NIEPBBIE CIEACTBUS U3 aKCHOM, J1aTh
IIPEJICTAaBICHUE O TEOMETPUUECKUX TeJIaX U UX MOBEPXHOCTSX, 00 N300paXKeHUH NPOCTPAHCTBEHHBIX
¢buryp Ha yepTexe, 0 IPUKIIAJHOM 3HAYEHUN TEOMETPHH.
N3yuenue crepeomMeTpun AOIKHO 0a3UpOBAThCsl HA COYETAHUM HANMIHOCTH U JIOTHYECKON CTPOTOCTH.
Onopa Ha HaIIIIHOCTh — HENPEMEHHOE YCJIOBHE YCIIEHIHOIO YCBOSHHSI MaTepuasa, U B CBSI3U C 9TUM
HYXXHO YJ€JIUTh 00JIbII0€ BHUMAHUE NPABUIBHOMY U300paKEHUIO Ha YepTeKe IPOCTPAHCTBEHHbBIX
¢uryp. OnHako HaIAHOCTh JOJDKHA OBITh POHK3aHa cTporoi orukoi. Kypc crepeomerpun
IIPEIbABISIET B 3TOM OTHOIIEHUH Oosiee BbICOKHE TpeOOoBaHMs K yyamuMmces. B ommaue ot Kypea
IUTAHUMETPHUH 37IECh YKE C CaMOro Hauyasla (pOpMYIHUPYIOTCSI aKCUOMBI O B3aUMHOM PacIOIOKEHUH TOYEK,
MPSIMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE, U JAJIEE U3YYEHHUE CBOMCTB B3aMMHOI'O PACIIOIOKECHHUS MIPSIMBIX
U IUIOCKOCTEN IIPOXOAUT HA OCHOBE 3TUX aKCHOM. TeM caMbIM 33Ja€TCsl BBICOKUI YPOBEHb CTPOTOCTH B
JIOTUYECKUX PACCYXKIEHUAX, KOTOPBIN JOJDKEH BBIICPKUBATHCS HA MPOTSKEHUH BCErO Kypca.

2. IMapauieqbHOCTD NPSAMBIX U

IUIOCKOCTeH

[lapannensHOCTh NPAMBIX, IPSAMON U INIOCKOCTH. B3anMHOE pacnonoXeHue AByX IPSIMbIX B
MPOCTPAHCTBE. YToJ MeXAy AByMs MpsiMbIMU. [lapannensHocTs mockocteil. TeTpasnp u
napaulesIeuIe .
OcHoBHasl 11e71b — CPOPMHUPOBATH MPEICTABICHHS YUaAIUXCS O BO3MOXKHBIX CIIy4asX B3aMMHOIO
PacIONOKEHHUS JIBYX MPSIMBIX B IPOCTPAHCTBE (IIPSMBbIE NIEPECeKatoTCs, IpsMbIE MapalIeIbHbI, IPSIMbIe
CKPELIUBAIOTCS ), IPSAMON U IFIOCKOCTH (IIpsIMast JIGKUT B INIOCKOCTH, MPsIMasi U MJIOCKOCTh
NIePECEKAI0TCsI, MPsAMasi U INIOCKOCTh NMapajuleNbHbl), U3yUYUTh CBOMCTBA U MPU3HAKY MApaJljIeIbHOCTH
MPSIMBIX U IIJIOCKOCTEM.
OCO0EHHOCTB TaHHOTO Kypca COCTOUT B TOM, YTO YK€ B IIEpPBOH IIaBe BBOJSATCS B pACCMOTPEHNE
TETPAdP U NapauleSICIUIE] U YCTaHABINBAIOTCS HEKOTOPBIE UX CBOWCTBA. DTO 1a€T BO3MOXKHOCTh
oTpabaThIBaTh MOHATHUS MApaUIEIbHOCTHU MPSMBIX U TUIOCKOCTEH (a B CIEAYIONIEH IIaBe TaKkKe U
MIOHATHS NEPICHIUKYISIPHOCTH MPSMBIX U IJIOCKOCTEH) Ha 3TUX JIByX BHIaX MHOTOTPaHHHUKOB, YTO, B
CBOIO OU€pe/ib, CO3/1aeT OIpeieIeHHbIN 3a/1e K maBe «MHororpanHukny. OTAeabHbIN MYHKT NOCBAIIECH
MIOCTPOEHUIO HA YEPTEXKE CEUECHUN TeTpa’rpa U MapaulesIeUIe/Ia, YTO PEICTABIIECTCS BaXKHbIM KaK JJIs
peleHus FeOMETPUUYECKUX 3a/1a4, TaK U, BOOOILE, /Ul Pa3BUTHS IPOCTPAHCTBEHHBIX IPE/ICTaBICHUH
y4dauuxcsl.
B pamkax 31Ol TeMBI yyaluuecs 3HaKOMATCS TAKXKE C apauIeIbHbIM IIPOEKTUPOBAHUEM U €I0
CBOWCTBAMH, MCIIOIb3YEMBIMH ITPU U300PaKEHNUH NPOCTPAHCTBEHHBIX (PUI'Yp Ha YEPTEXE.

3.IlepneHANKYJISIPHOCTD NMPSIMBbIX " IUIOCKOCTEN
[TepnieHOUKYASAPHOCTE NPAMOU U INIOCKOCTU. [1epIeHANKYIISp U HAKIIOHHBIE. YTOI
MEXKIY NPSAMOU U IUIOCKOCTEIO. [IByrpaHHbIi yroi. [lepnesauKynsipHOCTb IIIOCKOCTEN. TpeXrpaHHbId
yroi. MHOTOrpaHHbId yrod.
OcHOBHas LI€J1b — BBECTH MOHATHS NEPIEHIUKYISIPHOCTH MPSAMBIX U IJIOCKOCTEH, N3yUUTh NPU3HAKH
NEPHEHIUKYISIPHOCTH NPSMOU U TUIOCKOCTH, JIByX IUIOCKOCTEN, BBECTU OCHOBHBIE METPUUYECKHE
MOHSTHS: PACCTOSIHUE OT TOYKH /10 TNIOCKOCTH, PACCTOSIHUE MEKIY NapauleIbHbIMU TNIOCKOCTSMH,
MEX/1y TapajieIbHBIMU NPSAMON U IUIOCKOCTBIO, PACCTOSIHUE MEXY CKPEIIMBAOIIUMUCS MPSIMBIMH,
YTOJI MEXIy MPSAMON U TUIOCKOCTBIO, YTOJI MEKIY ABYMS IUIOCKOCTSAMU, U3YUUTh CBOMCTBA
MPSIMOYTOJIBHOTO MapalieenuIeaa.
[onsTHE IEPIIEHANKYIIPHOCTH ¥ OCHOBAaHHBIE HA HEM METPHUYECKUE MOHATHUS (PACCTOSHHUS, YIJIbI)
CYLIECTBEHHO PACHIMPAIOT KIIACC CTEPEOMETPUUECKUX 3a]1a4, TOSABISIETCS. MHOTO 3a/1a4 Ha BBIYKMCIICHUE,
[IMPOKO UCTIONB3YIOIINX U3BECTHBIE (DAKTHI U3 TUNTAHUMETPHH.

4.MHOrorpaHHMKH
ITonsitue MHOrorpanHuka. Ilpusma. ITupamuna. [IpaBuiibHbIE MHOTOTPaHHUKH.
OcHOBHasl 11eJ1b — IMO3HAKOMHTh YYaI[UXCsl C OCHOBHBIMM BHIaMU MHOTOI'PAaHHHUKOB (IIpU3Ma,
NUpaMu/ia, yceueHHas nupamua), ¢ hopmyioit Ditnepa /i BBITYKJIBIX MHOTOTPAHHUKOB, C
MPaBUWJIbHBIMU MHOTOTPAaHHUKAMHU U BJIEMEHTaMH UX CUMMETPHUH.
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C nByMs BUZaMU MHOTOTPAaHHUKOB — TETPa3ApPOM M MapaslIeNICIUIEI0M — yJalluecs yKe 3HAKOMBI.
Teneps 5Tu npencTaBIeHNUs PACIIUPSIOTCA. MHOTOrpaHHUK OTIPEEIIeTCs KaK MOBEPXHOCTB,
COCTaBJIEHHAs U3 MHOTOYTOJIbHUKOB 1 OTPaHMYUBAOIIAs] HEKOTOPOE TEOMETPUIECKOE TEJIO (€ro ToXe
Ha3bIBaIOT MHOTOTPAaHHUKOM). B CBSI3M C 3TMM yTOUYHSIETCS CaMO MOHATHE TEOMETPHUUECKOTO Tela, JIs
Yero BBOJAMTCS €ILIE Psiji HO HOBBIX NOHATUH (TpaHUYHAs TOYKa (PUTypbl, BHYTPEHHSS TOUKA U T. [1.).
YcBoeHMe UX He ABISIETCS 00s13aTENIbHBIM JUTSl BCEX YUYAIlUXCsl, MOYKHO OTPaHHYUTHCS HATIISIHBIM
MIPEJICTABICHUEM O MHOTOI'PaHHUKAX.
Hapsny ¢ dopmymoii Diinepa B 3TOM pazzerie COASpKUTCS TaKKe OMH U3 BAPHAHTOB MPOCTPAHCTBEHHON
teopemsl [Iugaropa, cBI3aHHBIHN ¢ TETPadAPOM, y KOTOPOTO BCE IUIOCKUE YIIIBI IPU OHOW BEpIIMHE —
npsiMble. JlokazaTenbCcTBO OCHOBAHO Ha (pOopMysie MIIOMIAAH MPSIMOYTOIBHOM MPOEKIIUH MHOTOYTOJIbHHKA,
KOTOpast PEABAPUTEIHHO BHIBOAUTCSI.

5. IoBTOpenue. Pemenue 3axay.

11 knace

1.BekTopsbl B IPOCTPAHCTBE
[lonsTue Bexropa B mpocTpaHcTBe. ClI0KEHHE U BBIUUTAHUE BEKTOPOB. YMHOKEHHE BEKTOPa Ha YKCJIO.
KomruianapHblie BEKTOPBI.
OcHOBHasl L1e/1b — 3aKPENuTh U3BECTHBIE YUALIUMCS U3 Kypca IUIAaHUMETPHU CBEJIEHHsI O BEKTOpax U
JeMCTBUAX HaJl HUIMHU, BBECTH NOHATHE KOMILJIAHAPHBIX BEKTOPOB B IIPOCTPAHCTBE U PACCMOTPETh BOIIPOC
0 Pa3JIOKEHUU JIF0O0Tr0 BEKTOpA IO TPEM JaHHBIM HEKOMIUIAHAPHBIM BEKTOPaM.
OCHOBHBIE OIPEAETICHUs], OTHOCSIINECS K IEHCTBUAM HaJl BEKTOPAMH B IIPOCTPAHCTBE, BBOAATCS TAK K€,
Kak U JUIsl BEKTOPOB Ha Miockoctu. [loaToMy n3noxeHue 3Toi yacTu MaTepuaa siBiaseTcs JOCTaTOUYHO
cxaTbIM. bosee mogpoOHO paccMaTpUBarOTCs BOIIPOCH!, XapaKTepHBbIE JIJIsl BEKTOPOB B IPOCTPAHCTBE:!
KOMIUIAaHAPHOCTh BEKTOPOB, ITPABUJIO MAapaJUIEIeIUIIEa CIIOKEHUS TPEX HEKOMIUIAHAPHBIX BEKTOPOB,
pa3JIoKeHHe BEKTOpa M0 TPEM HEKOMILIaHAPHBIM BEKTOpaM.

2.MeTon KOOpPAMHAT B MPOCTPaHCTBe. [ BUKEHMS.
KoopaunaTs! Touku 1 kKooparHaTHI BekTopa. CKaiaspHOe IpoU3BeeHUE BEKTOPOB. YpaBHEHHE
miockocTH. JIBmkenus. [IpeoOpa3oBanue mogoous.
OcHoBHas 11e1b — CPOPMHUPOBATH YMEHHE YUAIUXCSI IPHUMEHSATh BEKTOPHOKOOPAMHATHBIM METOT K
pEIIEeHHIO 33a]]a4 Ha BBIYHMCIICHUE YIIIOB MEX/y NMPSIMBIMH U TNIOCKOCTSMH U PACCTOSTHUNA MEXKIY IByMS
TOYKaMH, OT TOYKH JI0 TUIOCKOCTH.
JlaHHBII pa3aen sBIsSeTCS HEMOCPEACTBEHHBIM MPOIOIDKEHUEM MTpEbIAyIero. BBomutcs nonstue
MPSIMOYTOJIBHOM CHCTEMBI KOOPAMHAT B IPOCTPAHCTBE, JAIOTCS ONPEICIICHUS KOOPIMHAT TOYKH U
KOOpPIHMHAT BEKTOPA, PACCMATPUBAIOTCS MTPOCTEHUIIIHE 331a41 B KOOpIMHATAX. 3aTeM BBOIUTCS CKAIAPHOE
MIPOU3BE/IEHUE BEKTOPOB, KPATKO MEPEUHCIIAIOTCS €ro CBOMCTBA (03 10Ka3aTenbCTBa, MOCKOIBKY
COOTBETCTBYIOILIME JTOKA3aTEIbCTBA OBUIN B KypCe IUIAHUMETPHUH) M BHIBOAATCS (POPMYITBI IS
BBIUMCIICHUS YTJIOB MEXIY ABYMS MPSIMBIMU, MEXIY MPSIMOM U TUIOCKOCTHIO. JlaH Takke BBIBOJ
YpaBHEHHS IUIOCKOCTH U (POPMYIIBI PACCTOSIHUS OT TOYKH JIO TUIOCKOCTH.
B koHIIe pa3nena n3yyarorcs ABIKEHHUS B IPOCTPAHCTBE: LIEHTPAIbHAS CHMMETPUS, OCeBasi CHMMETPHS,
3epKasbHas cummeTpust. Kpome Toro, paccMoTpeHo npeodpa3oBaHue MOA00Hs.

3.1uauHap, KoHyc, mIap
[Tonstre uunuuapa. [nomwaaes nosepxnocty HuiuHapa. [loudarue konyca. [Inomans noBepxHocTu
KOoHyca. YceueHHbli konyc. Cdepa u map. YpaBaenue chepsl. Bzaumuoe pacnonoxenue chepsl u
miockoctu. KacarenbHas miockocts k cdepe. [Inomans cheps.
OcHOBHasl LIeb—/aTh YYallUMCsl CUCTEMAaTHUeCKHE CBECHUsI 00 OCHOBHBIX TeJIaX U MOBEPXHOCTIX
BpallleH!s — LUIMHIPE, KOHYyce, cdepe, 1mape.
N3yuenne kpymibIx Ten (IUIMHIPA, KOHYCA, 1IIapa) U UX MOBEPXHOCTEN 3aBEpIIAeT 3HAKOMCTBO
YUaIllUXCsl C OCHOBHBIMU IPOCTPAHCTBEHHBIMU (UrypamMu. BBOIATCS MOHATHS IMIMHIPUIECKON 1
KOHNY€ECKOM NOBEPXHOCTEH, IMINH/IPA, KOHYCa, YCEYEHHOro KoHyca. C MOMOIIBIO pa3BEepPTOK
OIIPENEIIAIOTCS MIIOMAN UX OOKOBBIX ITOBEPXHOCTEH, BBIBOJSTCS COOTBETCTBYIOIINE (POPMYIIBI. 3aTeM
JaroTCs olpeesieHus cepbl U 1apa, BBIBOAUTCS YpaBHEHUE C(epbl U € €ro NOMOIIBIO UCCIIEAYETCs
BOIIPOC O B3aMMHOM PacHoIoKeHUU cepsl U maockoctu. [lnomans cheps! onpenesnsercs Kak npeaes
II0CJIEI0BATENIbHOCTH IIJIOMIAIEH OMMCAHHBIX OKOJIO C()epbl MHOTOT'PAHHUKOB IIPU CTPEMIICHUHU K HYJIIO
HauOOoJIbIIIEro pasMepa Kax 101 rpanu. B 3agauax paccmarpuBaroTcs pa3iMuHble KOMOMHALIMN KPYTIIBIX
TE€JI 1 MHOTOIPaHHHUKOB, B YaCTHOCTH ONMMCAaHHbIE U BIIMCAHHbIE IPU3MBbI U IUPAMUJIbI.
B nanHOM paszierne u3/10KeHbI TaKXKe BOIIPOCHI O B3aUMHOM PACTIONOKEHUU cepbl U MPSIMOH, 0



CEUCHMSX HWIMHAPUYECKON U KOHWYECKOM OBEPXHOCTEH Pa3InYHBIMU IIOCKO CTSIMH.

4.00beMbI TeJI
O0BeM mpsaMoyroabHOro napamienenunena. OobeMsl IpsAMoN Ipu3Mbl U HWIHHAPA. OOBEMbl HAKIIOHHON
IIPU3MBI, TUpaMUIbl U KOHyca. O0beM 1apa U miomaab cgepbl. OObEMBI IAPOBOIO CETMEHTA,
LIapOBOTO CJIOS U IIAPOBOI0 CEKTOPA.
OcHOBHasl 11eJTb — BBECTH MOHSATHE 00beMa Teja U BHIBECTH (YOPMYJIBI 15l BBIYKCICHUSI 00bEMOB
OCHOBHBIX MHOTOI'PAHHUKOB U KPYIJIBIX T€J, U3YUEHHBIX B KypCe CTEPEOMETPHH.
[lonsTne 0OBEMa Tena BBOAUTCS aHAJIOTUYHO MOHSATHUIO IIOMIAIN II0CKON Gurypsl. DopmynupyroTcs
OCHOBHBIE CBOMCTBAa 0OBEMOB U Ha MX OCHOBE BBIBOAUTCS (opMyna 00beMa MpsSMOYTOJIbHOTO
napaJuieNienumnesia, a 3aTeM NpsMoi mpu3Msl U IiuHApa. DopMyssl 00bEMOB APYTUX TEN BHIBOAATCS C
MIOMOIIIBIO HHTETpaIbHON Gopmymnsl. PopMyna oObeMa I1apa UCTIONb3YeTCs I BBIBOAA (POPMYIIBI
Ionanu chepsl.

5.Hekoropble cBe1eHNs U3 IUIAHUMETPHHI
VYIibl v OTpe3KH, CBI3aHHBIE C OKPYXKHOCTHIO. Perienue tpeyronbHuKoB. Teopembl Menenas u Uessbl.
Onaric, runiepOoia u napadora.
OcHOBHasl 11eJ1b — PaCIIUPUTH U3BECTHBIC YUALTUMCS CBEJICHHSI O TeOMETPHUECKUX (pUrypax Ha
IUTOCKOCTH: PACCMOTPETH PAJ] TEOpeM 00 yIyax M OTpe3Kax, CBI3aHHBIX C OKPYKHOCTBIO, O BIIUCAHHBIX U
OTIMCAHHBIX YETHIPEXYTOIbHUKAX; BEIBECTH (POPMYITHI ISl MEIUAHBl M OMCCEKTPUCHI TPEYTOJIbHUKA, a
Takke (POPMYITBI TUIOMAAN TPEYTOJIbHUKA, UCTIONB3YIOIIUE PAJNYChl BIIMCAHHON U ONMCAHHOM
OKPYXKHOCTEH; TO3HAKOMUTH YUAIIUXCSl C TAKUMHU MHTEPECHBIMU OOBEKTaMHU, KaK OKPY>KHOCTb U TIpsiMast
Diinepa, ¢ Teopemamu Menenasi u Uessl,
u, HaKOHell, 1aTh F€OMETPUUYECKHUE ONPEIEIICHHS AIIUIICA, TUIEePOOIIbl, TapabosIbl U BEIBECTH UX
KaHOHUYECKHE ypaBHEHHUS.
N3zyuyenue 3Tux TeopeM u Gpopmy 1esnecoodpasHo COBMECTUTH C PACCMOTPEHUEM TeX MIIM MHBIX
BOIIPOCOB CTEPEOMETPHUU:

. TEOpeMbl 00 yIax M OTPe3KaX, CBA3aHHBIX C OKPYKHOCTBIO, PaCCMOTPETh NPHU
uzyuernnu TeMbl «Cdepa u mapy;

. pa3nu4Hble (HOPMYIBI, CBSI3aHHBIE C TPEYTOJBHUKOM, — TPU H3YYCHUU TEMBI
«MHOrOrpaHHUKW», B YaCTHOCTH, Teopembl MeHenas u YUeBbl — B CBSI3W C 33jJa4aMu Ha
MOCTPOEHHUE CEUEHUI MHOTOTPAHHUKOB;

. cBezieHust 00 aruurce, runepoosne U napadose UCIOIb30BATh NPH PACCMOTPEHUU
CEYEHUH IMWINHPUYECKON N KOHMYECKON TTOBEPXHOCTEH.

6. O6o0maloee MOBTOPEHHUE.

B npoduiabHOM Kypce conep:kanue 00pa3oBaHHs, NMpeICTAaBICHHOe B CTpaplueii IIKoJe,
pa3BHBaeTCH B CJEAYIOIINX HANPABJICHUSIX:

. cucTeMaTu3alys CBeleHHH O 4duciax; (OPMHUPOBAHUE MPENCTABICHUN O pPaCIIMPEHUH
YHUCJIOBBIX MHOXECTB (OT HATypajlbHBIX JIO0 KOMIUIEKCHBIX ) Kak CHoco0e IIOCTPOEHHsI HOBOIO
MaTeMaTHUYECKOro almapara Ui pellieHus 3a1a4 OKPYKaloLero Mupa 1 BHYTPEHHUX 33/1a4 MaTEMaTUKY;
COBEpILIECHCTBOBAHNE TEXHUKHU BBIYMCIICHUM;

. pa3BUTHE M COBEPUICHCTBOBAHUE TEXHHKH aJIreOpandecKkux mpeoOpa3oBaHUM, PEeLICHHUS
YPaBHEHHUI, HEPABEHCTB, CUCTEM;
. CUCTeMaTH3alusi M pacUIMpeHUe CBeJeHUH O (YHKIUSIX, COBEpPUICHCTBOBAaHHE

rpagUyecKux yMEHMi; 3HAKOMCTBO C OCHOBHBIMU HJESIMH M METOAAMHU MaT€MaTHYECKOrO aHaJIU3a B
o0beMe, MO3BOJISIIOIIEM UCCIIEA0BATh 3JIEMEHTapHbIe (PYHKIMM U pelaTh IPOCTEHIINE 3a1a4H;

. pa3BUTHE TMPEACTABICHUI O BEPOATHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTSAX B
OKPY’KaIOIIeM MHUpE;
. COBEPIIIEHCTBOBAaHHE MaTeMaTHYECKOTO Pa3BUTHS 70 YPOBHS, IMO3BOJISIONIETO CBOOOIHO

MIPUMEHSTh U3y4eHHbIC (DaKThl M METOIBI NIPU PEHICHUH 33/1a4 U3 PA3IMYHBIX Pa3IeioB Kypca, a TaKKe
HCITI0JIB30BaTh UX B HECTAHJAAPTHBIX CUTYAIIUAX,

. (bopMUpOBaHHE CIMOCOOHOCTH CTPOHMTH M HCCIENOBaTh MPOCTEHINME MaTeMaTHYeCKUe
MOZICJIH TIPY PEIICHHH TPUKIAJHBIX 3a1ad, 337ad U3 CMEXHBIX JUCIWIUINH, yIIyOleHHe 3HaHWH 00
O0COOCHHOCTSIX TPUMEHEHUs] MAaTEMAaTUYeCKUX METOJOB K HCCIICAOBAHHMIO TPOIIECCOB W SIBJICHUN B
MIPUPOJIE M OOIIECTBE.
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Kaacc Hpeamer KosmuyecTBo 9acos
DegepajbHbII Pabouass nporpamma
0a3uCHBbIN IVIAH
10 AnreOpa u Haualla MateMaTrdeckoro |1364acos (4 yaca B 10- 140 wacoB (4 yaca B
aHanu3a (mpod.ypoBEHb) HEJICITIO) HEZICITI0)
/AnreOpa u Hauana mareMaTudeckoro (102 gaca (3uaca B Henenro) 10-105 yaca (3 yaca B
aHanu3a (6a30BBIH YPOBCHD) HEZICITI0)
I'eomeTpus 68 gacos (2 gaca B 70 gacoB (2 yaca B
HEJIEII0) HEJIEIIO)
11 /AnreOpa 1 Hadajla MmateMaTruueckoro (136 gacoB (4 4aca B 11- 140 yacos (4 yaca B
aHanu3a (mpod.ypoBeHb) HEJICITIO0) HEIEITIO)
/AnreOpa u Hauanla mateMaTuueckoro (102 gaca (3 yaca B 11-105 gaca (3 gaca B
aHanmu3a (06a30BbIi YPOBEHD) HEJIEII0) HEJIEII0)
leomeTrpus 68 qacoB (2 yaca B 70 gacoB (2 yaca B
HEJICITIO) HEZICITIO0)

KOHTPOJIBHO - UBMEPUTEJIBHBIE MATEPUAJIBI
KoHTpoIbHO - U3MepuTeNIbHbIE MaTepuallbl, UCIIOJIb3yeMble IIPU OLIECHUBAHUM YPOBHS MOATOTOBKU
y4alluxcsi, COOTBETCTBYIOT TpeOoBaHMAM K YPOBHIO IOATOTOBKU YYaIMXC OCHOBHOM IIKOJIBI,
ornpeneseHHbIX DenepanbHbIM KOMIIOHEHTOM ['ocynapcTBeHHOr0 0o1iero oopasoBanus. Marematuka
(yrBepxkzeH npuka3zoM MunucrepctBo O0pasosanus PO). UHcTpymeHTapuil KOHTpOIIS yKa3aH B
tabauue [IMO no maremaruke.
MECTO IIPEIMETA B ®EJAEPAJIbBHOM BASUCHOM U KOJBbBHOM
YYEBHOM IIVTAHAX

VYBenuueHne KoJIM4ecTBa YacoB 3a CUET BApUATUBHOIO KOMIIOHEHTa 00Pa30BaTEIbHOTO YUPEKICHUS B
Mpo(UIBHBIX KJIaccax Mo ajredpe U Hayasia MaTeMaTHYeCKOro aHaJIM3a UCTIONIb30BaHO HAa U3YUYECHHE
OT/EJIbHBIX TEM 3TOT0 Kypca U MpefcTaBieH B Tabnuile «Pacnpenenenue yaco paboueil mporpaMmmbl» Ha
OCHOBE aBTOPCKOM MpOorpaMMbl. YBEIHMUEHUE KOJIMYECTBA YACOB Ha JJAHHbBIE TEMbI 00YCIOBIECHO
peanuzaiueit npoduaIbHON MOArOTOBKH, HEOOXOIUMOCTBIO TIOCTHKEHUS 00513aTENIbHBIX PE3Y/IbTaTOB
0oOydeHws.

[Tnan pukcupyeT comeprkaTeIIbHbIC SIIEMEHTBI, KOTOPBIE 00S3aTeIIbHBI /1T YCBOCHUS KaXKIbIM
IIKOJIbHUKOM.

[Tpu u3yyeHnu Kypca uCHoOIB3YIOTCS JUIAKTUYECKUE MaTepHalibl YPOBHEBOIO XapakTepa (KOHTPOIbHbBIE
paboThI, TECTHI, CAMOCTOSITENIbHBIE PAOOTHI, MPAKTUUECKUE pabOThI), KOTOPbIE 00ECTIEUHBAIOT

¢ epeHIMPOBaHHBIN YPOBEHb MOATOTOBKH BBIITYCKHUKOB K YCIIEITHOMY OCBOCHHIO CTaHIapTa
MaTeMaTtudeckoro oopazoBanus u caaun EI'D nmo marematrke. Oco0oe BHUMaHHUE YIEIEHO OTpabOTKe
yYalIMMHCS TEM Ha UTOTOBOM MOBTOPEHHH: OCHOBHBIE METO/IbI PEILICHUS JIOTAaPU(PMHUUECKHUX,
MOKa3aTeNIbHBIX, TPUTOHOMETPUYCCKUX YPABHCHHUI U HEPABEHCTB, UCCIICIOBaHNE (DYHKIIMM, HAXOXKICHUE
MIPOU3BOIHBIX U TIEPBOOOPA3HBIX.

B mpornecce o0ydeHus anreOpsl M Haual MAaTEMaTUIeCKOrO aHAIM3a UCTIONB3YIOTCS TUPPOBBIE
oOpa3oBateNbHbIC pecypchl: oOyuarommue mnporpammbl  («Anrebpa U

HayvajjamMareMaTuyeckoro ananausa, 10-11 kmaccy), MynbTUMeIuitHbIE TOCOOHS, KOTOPBIE TPUMEHSIOTCS



Pacnpenesienne yaeOHOi HATPY3KH 110 TEMaM Kypca

No Tema kypca KonmuecTBo yacoB KomnuectBo yacoB [KomndecTBo
10 TIporpamme mo KTIT 10 KOHTPOJIbHBIX
pabot

1 IToBropenne marepuana 79 -\5
KJIACCOB

2 JleicTBUTENIbHBIC YHCIA -\12 -\1

3 Uncnosble hyHKIUH - -\10 -\1

4 TpuroHomerpudeckne 25 28\24 2\1
(byHKIIU

5 TpuroHomMeTprueCKue 16 10\10 1\1
ypaBHEHUs

6 [IpeoOpazoBanue 21 16\21 2\1
TPUTOHOMETPHUYECKUX
BBIPAKEHUI

7 KomruiekcHbie yncia - -\9 -\1

8 [IpousBomHas 32 36\29 2\2

9 KomOnHaTOpHKa ¥ BEpOATHOCTH -\7 -

10 IToBTOpCHHE 8 15\13 1\1
Bcero: 102 105\140 8\10

BO BpeMsI ITPE3CHTAIMH WU 00BICHEHUS] HOBOTO MaTepuaia («MHTterpan.
[Tnomanp kpuBOMMHEIHON Tpamnenuny, «[loka3zaTenbHas GyHKIHS, ypaBHESHUS, HEPABCHCTBAY,
«IToarotoBka k EI'D o maTemaTukey).

PACIIPEIEJIEOHUE YACOB PABOYEN ITPOT'PAMMBI HA OCHOBE ABTOPCKOM
ITPOI'PAMMBI

Auredpa, 10 kiace.

Pacnpenesienue yueOHoO#i HATpy3KH 10 ceMecTpaMm (11 - 1O
mwiany, ¢ — paxkruyecku)
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Tema kypca Komunuectso wacoB  KomudectBo yacos o KonuuectBo
1o Iporpamme KTII 11 KOHTPOJIBHBIX
pabor

1 IMoBTOpEHHE 4 6\10 1\1

2 MHOTOYJICHBI - -\10 -\1

3 Crenenn u kopuu. CTeneHHbIE 19 20\24 1\2
(byHKITUH

4 IMokasarenpHas u jorapupmudeckas 30 29\31 3\2
GbyHKIHN.

5 [epBOOOpa3Has 1 UHTETPa 10 o\9 1\1

6 DneMeHThl TeopuH BeposTHocTei 1 (10 8\9
MaTeMaTHYECKOM CTaTUCTHKH

paoot

1. Auredpa, 11 kiace.




1PacnpeaesieHne yueGHOIl HATPY3KH N0 TPUMeCTpaM
KOJIMYECTBO 1 Tpumectp 2 TpuUMecTp 3 TpumecTp rof
i 0 I 0 i 0 i ¢ [

1Y 4eOHbBIX YacoB 26 20 24 70 |
KoHTponbHBIX 1 1 2 4
jpa60T f
IS
L& LLMJIMH,LLP, KUH}/C, Ll_l'dp. r4v) ZVU 1 J»

3 OOBEMBI TEIL. 19 19 1

Ha mertognueckoM o0beAMHEHUH yUUTENeH MaTeMaTUKU MIPUHATO PelIeHne 00 M3MEeHEeHHH MOPsIKa
U3JI0KeHHNs1 Y4eOHOIr0 MaTepHaJia B

Kypce reomerpun. 13 11 knacca B 10 kiacc nepeHeceHsl TeMa «MHororpaHHUKn», a u3 10 kmacca B 11
KJ1acc nepeHecena TemMa «MeToj KOOpAHHAT», YTO HAIUIO OTPaskeHUE B TAOJIUIIE PACIIPEAETICHHS YacoB
paboueil mporpaMMbl U B TEMaTH4€CKOM IJIAHUPOBAHUH.

JlaHHBIE U3MEHEHUS B IIPOrpaMMe MO3BOJISIOT MOCBATUTE 10 Ki1ace GOpMHUPOBAHUIO TPOCTPAHCTBEHHOTO
MBIIUIEHUS ¥ OTPaOOTKE MPUMEHEHHU: aKCHOM CTEPEOMETPUH;

OTIpe/IesIeHNH U MPU3HAKOB B3aIMHOTO PACIIOJIOKEHHSI OCHOBHBIX (PUTYp IPOCTPAHCTBA; METOIOB
peleHus 3a1a4 (BEKTOPHOTO U KOOpAUHATHOr o). Takum oOpa3zom, 11 kitacc OyaeT NoCBAIIEH U3YUEHUIO
00BbEMHBIX TeJl, BBIYUCIICHUIO IUIOLIA/1ei MOTHON MOBEPXHOCTH U OOBEMOB Tell.

Pacnpenesienne yueOHo0ii Harpy3ku no cemecrpam (1
- o mJany, ¢ - pakrnyeckn)

YueOHO-MeTOAMYEeCKHii - KOMILJIEKC H KOHTPOJILHO-U3MepHUTeIbHbIe MaTepHaIbl

Kaace: 10, 11

Oo0pa3oBaTesibHas 00acTh: «MaremaTuka»
IMpeamer: anrebpa 1 Hauaia MaTeMaTH4deckoro aHann3a KoanvyecTso yacoB B roa/nenenio 105/3:
Yuebnas nporpamma: [Iporpammer. Maremaruka. 5-6 kiacesl. AnreOpa. 7-9 kinaccel. Anrebpa u
Hayvajia MaTematudeckoro ananmusa. 10-11 xmacesr/aBt. - coc. .W. 3ybapesa, A.I. Mopakosud.-M.:
Mmuemozuna. 2007
YueOnuk: Anredpa u Hayana MmareMatiuueckoro aHanuza. 10-11 kmaccel. B 24. U.1 Yuebnuk nis
yJaluxcsi o01eo0pazoBaTesIbHbIX yupesxkaeHuil (6a30Bblii ypoBeHb) U.2 3agauHuK A ydaluxcs
oOmieo0pazoBaTenbHbIX yupexaenuit/[A.I. Mopakosuy u ap.] nox pen. A.I. Mopakosuya. -10e uza. M.:
Mmuemo3suna, 2009

Y4eOHble MOCOOHUS /ISl YUEHUKA:
Anrebpa u Hadasa Mmaremarndeckoro ananmsa. 10 xrace. CaMoCTOsTeNIbHBIC PA0OTHI TS YIAITHXCS
obrmreoOpazoBaTenbHBIX yapexaenui / JI.A. Anekcannposa; mox pen. A.I. MopakoBuda.- M.:
Mmuemo3suHna, 2011
Maremaruka. Tematndyeckue TecTsl. YacTs 1 (6a30BbIii ypoBens). [TonrotoBka k EI'9-2010. 10-11 kmacc/
nox penakiueit @.@. Jlvicenko, C.}O. Kynabyxosa, - PoctoB-na-/{ony: Jlernon-M, 2009 YueoHbie
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MocoOus ISl yYUTeJIsI
AnreOpa u Hagasa Maremarndeckoro aHaimsa. 10-11 kmaccer (6a30BbIi YPOBEHB): METOTUIECKOE
nocobue st yaurens/ A.I. Mopakosud, I1.B. Cemenos.- M.: Muemo3una, 2010
AnreOpa u Hadana Mmaremarudeckoro aHanusa. 10 kiacc. CamocTosTesbHbIE paOOThI IS yYaluXcst
o0mreoOpazoBaTenbHBIX yupexaenui / JI.A. Anexcannposa; mox pea. A.I. MopakoBuya.- M.:
Mmuemo3suna, 2011
AnreOpa u Havaa Mmarematudeckoro aHanuza. 10 xiacc. KoHTponpHble paboThl Ui yyamuxcs
o011eo0pazoBaTeNbHBIX yYupexaeHui (0a3oBwiii ypoBeHs)/ B.W. I'mu30ypr; nox pen. A.I. Mopakosuya.-
M.: Muemo3suna, 2009
Kaacc: 10¢p-m,11 d.m

Oo0pa3oBaTenbHas 00acTh: «MareMaTHKa

KosnuecTBo yacoB B rog.Henento 140/4:
IIpeamer: anreOpa 1 Hayasla MAaTEMAaTHYECKOTO aHAIIN3A
Yueonas nporpamma Ilporpammel. Maremaruka. 5-6 kimaccel. Anredpa. 7-9 knaccsl. Anredpa n Havaa
MaTtemarudeckoro ananmsa. 10-11 xmaccrr/aBt. - coc. M.W. 3y6apesa, A.I. Mopakosud.- M.: MHemMo3HHa.
2007
Yueonuk: AnreOpa n Hadaa MmareMatiuaeckoro aHanmmsa. 10 kimace. B 249, U.1 YueOHuK 1151 yuammxcs
0011e00pa3oBaTeNbHBIX YUpexkaeHU (TIpoQIIbHBIN ypoBeHb) U.2 3agaqHuK 171 yJaruxcs
0011e00pa3oBaTeNbHBIX YUpexkaeHUH (TIpoQIIIbHEIN ypoBeHb) /[A.l. MopakoBud u ap.] mox pen. A.l.
MopakoBuya. -10e uza. M.: Muemosuna, 2009
Anrebpa u Hadasa Maremarrdeckoro aHanmsa. 11 kmacc. B 2 u. Y. 1. YaeOHuK au1st ygarmmxcst
o01ieo0pazoBaTeNbHBIX yYupexaeHnid U.2. 3amaunuK 1)1 ydanmxcst 001meo0pa3oBaTeNIbHbIX YIPEKICHUN
(mpodmnbheIi ypoBeHs) / A.I. Mopakosuy, [1.B. Cemenos -. 2-e uzn. M.: Muemo3suna, 2008.
Y4eOHble NoCOOHS I YHEHUKA!
AnreOpa 1 Hadasia MaTeMaTiueckoro ananusa. 11 kmacc. CamocTosTenpHbIe padOThI IS YHaIIuXCs
oOmeoOpazoBaTenbHbIX yupexaenui / JI.A. Anekcannposa; nof pea. A.I. MopakoBuya.- M.:
Mmuemo3suna, 2009
Y4eOHblIe M0COOHS I YIUTEIs
Anrebpa u Hadana ananuza. 10 xrace (mpodrIbHEIN YpOBEHB) METOANIECKOE TOCOOUE IS yIuTes/
A.T". Mopakosuy, [1.B. CemenoB. M.: Maemo3uHna, 2008
Anrebpa u Havyana ananusa. KontponbHbie paboTsl 11 10 kmacca 00mieo0pa3oBaTeNIbHBIX YIPEIKICHHHA
(mpodwmbHEI ypoBeHs)/ B.W. [m30ypr; mox pen. A.I. Mopnkosuya.- M.: MHeMo3uHa,
2007

Knace: 10-11

Oopa3zoBaresbHas 00s1acTh: «MareMaTHKa»
IIpexmeT: reomeTpust

KosmuecTBo yacoB B rog/uenenio 70/2:
Yueonas nporpamma: [IporpamMmer o6meo0Opa3oBarenbHbIX yupexaeHui. [eomerpus. 10-11 kmaccsl.
Cocrasutens T.A. bypmuctposa. M.: [Ipocsenienue, 2010
Yueonuk: ['eomerpus, 10-11: yue6. s o6meodpa3zoBar. yupeskaeHuit: 0a30BbIi U TPOPIIL. YPOBHH/
[J/1.C. AranacsiH, B.®. Byryzos, C.b. Kanomiies u ap.] M.: [Ipocsetienue, 2007 Y4yeoHble nocodus 1Jis
ydeHuka:l eometpus. Pabouas Terpans st 10 kinacca o61eodpa3zoBaTeNbHbIX yupexaeHuil/ [azkos
I0.A., .M. KOnuHa, B.®. byty30B.- M.: [IpocBelienue,
2008
I'eomerpus. Pabouas tetpans. 11 kmacc. [TocoGue mist 06meoOpa3oBaTenbHBIX yupekaeauii/ [ 1a3ko
10.A., .M. FOnuna, B.®. byty308B.- M.: I[Ipocsemenue, 2008
YueOHble nocodous nis yaurens Mzyuenue reomeropun B 10-11 xmaccax: ka. mist yaurens/ C.M.
Caaksin, B.®. byty30B.- M.: I[Ipocsemienue, 2010
I'eomerpus. Iunakrudeckue matepuaibl. 10 kmacce: 6a3oBblit v podui. ypouu / b.I". 3uB.- M.:
[Ipocsemenue, 2011

Iudposbie o0pa3oBaTe/ibHbIE PECYPChI.

1. Anrebpa. 7-11 knace. O6pa3zoBarenbHas Koyuteknus. - ExarepunOypr, pupma «1C»,
2008.

2. HNucTpymeHTapuii 1o OTCIIeKUBAHUIO pe3ynbTaToB: Anredpa. KoHTpoibHbIe paOoThI M1t
8 kiracca obmeoOpazoBatenbHbIX yupexaenuit:/ JI.A. Anexcannposa Ilox pen. A.I. Mopakosuya - M.:



Mmuemosnna, 2008.

3. HOP:
. Otkpeitas matemaruka. @ynkiun u rpadpuxu. / OO0 «PU3HKOHY.
. «1C: Marematuka 5-11» / lyoposckuii B.H. u np. - 3AO «1C».
. «Maremaruka 5-11» / JTopodees I.B. u 1p. - OO0 «/Ipoda» u OOO
«J10C».
1. HNHTepHeT-pecypchl.
. www.edu.nj (caiir MOuH P®D).
. www.school.edu.ru (Poccuiickuii 0011e00pa3oBaTeIbHbINA TOPTA).
. ua M. rra(caiit denepasbHOTO HHCTUTYTA TIEIarOTHYECKUX U3MEPEHUH ).
. www.math.m(HHTepHeT-nonnep:>KKa yuureneit MareMaTHKR).
. WwW.it-n. rul’ceT b TBOpUECKUX yuuTeNei).
. www.som.fsio.nj (cereBoe 0ObEIMHEHHE METOTUCTOB).
. http:// mat. 1 september.m (caiiT razets «MaTemaruka),
. www.int-edu.ru (MHCTUTYT HOBBIX TEXHOJIOTHIA).
. www.pedlib.ru (memgaroruueckast Oubarorexa. KHUrH 1O Teaaroruke,
TICUXOJIOTHH, 00pa30BaTEILHBIM TEXHOJIOTHSAM).
. www.math.ru/lib (anexrponnast MaTemaTH4eckasi OHOIHOTEKA).
. http:/school.cjllection.mformika.m (enunas xomtekiwst udPOBBIX

00pa30BaTeIbHBIX PECYPCOB).
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