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HosicHuTeIbHASA 3alIUCKA.
Pabouas nporpamma pazpaboraHa Ha OCHOBaHUU:
[Iporpammel 0011€00pa30BaTENBHBIX YUpeKAeHUN. AnreOpa W Havana aHanusa. 10 — 11 kmaccsr /

cocraButens T.A. bypmucrpoBa. — M.: Ilpocemenne, 2014. — 160 c., Ilporpammsi
obmieoOpazoBarenbHbIx yupexacnmit. [eomerpus. 10 — 11 xmaccet / cocraBurens T.A.
BbypmuctpoBa. — M.: Ilpocemenue, 2014. — 95 c. m deneparbHOro MnepedyHs y4eOHUKOB,

pPEKOMEHIOBaHHBIX MuHHUCTEpCTBOM o0Opa3oBanusi Poccuiickoit deneparyi K MCHOIB30BAHUIO B
00pa3oBaTebHOM IpoIlecce B 001Ie00pa3oBaTEeIbHBIX YUPEKIACHUSAX.

Pabouast nporpamMMa opreHTUpOBaHa Ha Y4eOHHK «MaremaTuka: airedpa u Hadaia
MaTeMaTHYECKOro aHau3ay: yaed. i 10 k1. o0meoOpa3oBaT. yupexaeHui : 0a30BbIi 1
yrayonennbsiid yposuu / [FO.M.Komnsarun, M.B. Tkauésa, H.E.®&nopora, M.M.111abynus]; — M. :
[Ipoceemenue, 2017. «'eometpust, 10-11 xnaccey», Aranacss JI.C., byry3os B.®., Kagomues C.b., —
M. : IIpocBemenue, 2015.



O01mas xapakTepucTUKa y4eOHOro nmpeamera.

[Tpu u3ydeHnn Kypca MaTeMaTUKU Ha 6a30BOM YPOBHE ITPOJIOJIKAOTCS | MOJIYYal0T Pa3BUTHE
COJIepKaTeNNbHbBIC INHUU: «ANTeOpay, «DyHKIIUNY, «YpaBHEHUS U HEPABEHCTBAY, «[ eoMeTpus»,
«1eMeHTbl KOMOMHATOPUKHU, TEOPUU BEPOSITHOCTEH, CTATUCTUKH U JIOTHUKWY, BBOAUTCS JTUHUS
«Havana MaTeMaTH4ECKOro aHaau3an.

B pamMkax yka3aHHBIX COACPKATEIbHBIX JTUHUMN PEIIAIOTCS CICAYIOIINE 3aa N

e cHUCTEMaTH3alus CBEACHHUN O YMCIIAX; U3YYEHUE HOBBIX BUJIOB YACIOBBIX BBIDAKEHUN U
(dbopMyIT; COBEpIICHCTBOBAHNE MPAKTUUECKUX HABBIKOB M BHIYMCIIUTEIBHON KYJIBTYPHI,
pacuIMpeHre U COBEPLICHCTBOBAaHHE AJIre0pandecKoro anmnapara, chopMupoBaHHOTO B
OCHOBHOM LIKOJIE, U €r0 IPUMEHEHHUE K PEHICHUIO MATEMAaTUYECKUX U HEMATEMaTHYECKUX
3ajad4;

® pacHIMpEeHHe U CHCTEMATH3aIUs OOIIUX CBEACHUH O (QYHKIHUIX, IOMOTHEHNE Kiacca
U3y4aeMbIX (DYHKIHHA, WUTFOCTPALXS IIUPOTHI NPUMEHEHUsT GYHKIUN ISl ONMCAHUS U
W3Y4YEHUS PEAIbHBIX 3aBUCUMOCTEM;

® Ppa3BUTHE NPEACTABICHUM O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B OKPYXKaIOLIEM
MHpE, COBEPIICHCTBOBAHNE UHTEIIEKTYaIbHbBIX U PEUEBBIX YMEHHH ITyTeM 00oraeHus
MaTEMAaTUYECKOTO S3bIKA, PA3BUTHSI JIOTUYECKOTO MBIIIIJICHUS.

N3yyenne MmaTeMaTHKH B cTaplieii Koje HA 6230BOM YPOBHE HANIPABJIEHO HA
AOCTHIKEHHE CJIeTYIOIINX _1IeJIeil:

* (opMupoBaHHe MPEICTaBICHUNA O MATEMAaTHKE KaK YHUBEPCAIIbHOM SI3bIKE HAYKH, CPEJICTBE
MOJICJIMPOBAHMS SIBJICHUH U MPOLIECCOB, 00 UESIX U METOaX MaTeMaTHKH;

* pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOI'O BOOOpPaXEHHUs, AITOPUTMUYECKON
KYJIBTYpbl, KPHTUYHOCTH MBILIUIEHHUS HA YPOBHE, HEOOXOAUMOM [Tl 0Oy4eHUs B BBICIIECH IIKOJIE
10 COOTBETCTBYIOIIEH CIIENUANIbHOCTH, B Oyay1iel mpohecCHOHaIbHON AeSITETbHOCTH;

* OBJAJICHHE MaTeMaTHMYECKUMH 3HAHUSMH U YMEHUSIMHM, HEOOXOIMMBIMH B IIOBCEIHEBHOMN
JKU3HHU, OJId M3YUYCHHSA INKOJBbHBIX €CTCCTBCHHOHAYYHBIX AWCIHUILIIMH Ha 0a30BOM YPOBHE, IJId
nojsiyueHus: oOpa3oBaHUsI B 00JacTsIX, He TpeOyOIUX YrIIyOJIEHHOM MaTeMaTudecKou
HOJTrOTOBKH;

* BOCNHTaHHUE CPEICTBAMU MaTEMaTHKH KYJIbTYpbl JUYHOCTH: OTHOLICHHUS K MaTeMaTHKe KaKk
4acTH OOIIEeYeNIOBEYECKOW KYyJIbTYPhl: 3HAKOMCTBO C MCTOPHEH pa3BUTHS MaTeMaTHKH,
BBOJ'II-OIII/ICI\/II MaTEMaTU4YCCKUX I/I)IGfI, IIOHUMAaHUA 3HAYUMOCTHU MaTEMAaTUKH AJIs1 06HICCTB€HHOFO
nporpecca.

MecTo npeamera B 0a3MCHOM Y4eOHOM ILJIaHE .

Cormacao ®enepanbHOMy 0a3MCHOMY y4eOHOMY IUIaHY IS 0Opa30BaTENbHBIX YUPEKICHUM
Poccutiickoit @eneparuu a1 00513aTeILHOTO W3YYSHUST MaTEMaTUKH Ha 3Tare cpeaHero (TOJHOTOo)
oOmiero obpazosanus otBoaurcs B 10-11 xnaccax 408 yacos u3 pacuera 6 yaca B Henemo. B 10-11
KJlaccax Ha HW3ydyeHue anreOpbl Bbiaensercs 272 4. (4 4. B Hedenmto), reomerpun -136 4. (24 B
Henenro). JlaHHOe TIUIaHUpOBaHWE OMpEAeNseT OCTATOYHBIH 00beM Y4eOHOTO BpEMEHU IS
MOBBILICHUS] MAaTEMAaTUYECKUX 3HAHHUM ydalluxcsl B CTapUIeM 3BEHE LIKOJbI, YIy4YIIeHUs] YCBOCHUS
JPYTruX y4eOHBIX MPEAMETOB.

@®opMBbI Opranu3anuyu 06pa3oBaTeILHOTO MPOLECCca H KOHTPOJIS.



[TpomexxyrouHass —arrecTanus IPOBOAUTCS B  (OpPME TECTOB, CaMOCTOSTEIIBHBIX,
NPOBEPOUYHBIX PabOT M MaTEeMaTUYECKUX AUKTaHTOB (o 10 - 15 MUHYT) B KOHIIE JIOTMYECKH
3aKOHYEHHBIX 0JOKOB yueOHOro Marepuaia. B Teuenue roga mpoBoasTes:

- B 10 KJI. TeMaTHYeCKue KOHTPOJIBbHBIE pabOTHI: 6 YacoB, KOTOpPHIE pACIpEesICHBI IO
paznenam «CTeneHb ¢ IEHCTBUTEIBHBIM IOKa3zaTenem», « Crenennas ¢GyHkuus», «llokasarenpHas
bynkuusny, «Jlorapupmuueckas GyHkuus», «Tpuronomerpuueckue GopmyIibi»,
«TpUroHOMETpHYECKHE YPABHEHHUSY.

- B 11 kJ1. TeMaTuyeckue KOHTPOJIbHbIE pabOTHI: 7 4acOB, KOTOPHIE paclpeieeHbl 110
pasznenam «Tpuronomerpuueckue GyHkun», « [ Ipou3BoHast U €e reOMeTPUIECKU CMBICI,
«[Iprumenenme Mpou3BOAHOM K UCCIIeOBAaHHIO PYHKIUIY, «IlepBooOpa3zHas 1 HHTETpay,
«KombuHaTopukay, «71€MEHThl TEOPUU BEPOSITHOCTEN», «Y pPaBHEHUS U HEPABEHCTBA C ABYMS
[IEPEMEHHBIMU.

OcHoBHasi popma opranu3anuu o0OpPa3oBaTEILHOTO MPOIIECCa - KIIACCHO-YPOYHAS CHCTEMA.
[IpenycmarpuBaeTcs HPUMEHEHUE CICAYIOIINX TEXHOJIOTHI 00y4eHUsI:
- TPAJAMIIMOHHAS KJIACCHO-YPOYHASI
- HTPOBBIC TEXHOJOTUH
- 3JIEMEHTBI IPOOIEMHOTO 00YUYEHHS
- TEXHOJIOTUU YPOBHEBOU Mu((dhepeHIrann
- 37I0pOBbE cOEperaroIye TeXHOJIOTHH
- UKT.

OO0uey4yeOHbIe yMEHHS, HABBIKH H CIIOCOOBI 1eSITEJIbHOCTH

B xozne ocBoeHus cosiepkaHus MaTEMaTHUYECKOro 00pa3oBaHus yJaliecs OBJIaJEeBaIOT
pa3sHOOOpa3HBIMU CIIOCOOAMU 1A TENLHOCTH, TPUOOPETAIOT U COBEPUICHCTBYIOT OIIBIT:

IIOCTPOEHHUSI U UCCIIEJOBAHMS MATEMAaTUYECKIX MOJIEIIEH [UIsl ONMCAHUS U PEILICHUS
IIPUKIIAIHBIX 337a4, 3a7a4 U3 CMEXHbBIX TUCLUILINH;

BBIIIOJTHEHUSI ¥ CaMOCTOSITEILHOTO COCTaBJICHMSI QITOPUTMHYECKUX NPEANUCAHUN WU
MHCTPYKIMH Ha MaTeMaTHYeCKOM MaTepuajie; BBIMOJIHEHUS pacyeTOB MPAKTHUYECKOIO XapakTepa,
UCIIOJIb30BAaHUsI MaTeMAaTUYECKUX (POPMYNT U CaMOCTOSITENILHOTO COCTaBJIeHUs (OpMyJl Ha OCHOBE
0000111eHNs YaCTHBIX CIIy4aeB M HIKCIEPUMEHTA;

CaMOCTOSITENIbHOM pabOoThl ¢ UCTOYHUKAMU MH(GOpMaIuu, 0000IIEHNS U CUCTEMaTU3aluN
NOJIy4eHHOU MH(OpMaLuy, HUHTETPUPOBAHUS €€ B JIMUHBII OIBIT;

IPOBE/ICHUS JI0Ka3aTeNbHBIX PACCYKICHUH, JIOTHYECKOI0 00OCHOBAHUS BBIBOAOB, Pa3IHUCHHS
JOKa3aHHBIX M  HENOKa3aHHBIX  YTBEP)KIACHUH, apryMEHTUPOBAHHBIX M  OMOLHMOHAIBHO
yOEIUTENbHBIX CYKICHUH;

CaMOCTOSITENIbHOM M KOJUIEKTUBHOW JESTENIbHOCTH, BKJIIOYEHHUS CBOUX pE3yJbTaTOB B
pe3ynbTaThl pabOThl TPYMIBI, COOTHECEHHE CBOEr0 MHEHHUS C MHEHHUEM JIpYyIrUX YYacTHHKOB
y4eOHOT0 KOJUIEKTHBA 1 MHEHHEM aBTOPUTETHBIX HCTOYHHUKOB.

YMK
CamocrosiTenbHbIe U KOHTPOJIbHBIE pabOTHI 110 BCEM TeMaM Kypca.
Kaprouku k 3auéram.
TecTsl.
MaremaTtuyeckue TUKTaHTHI.
Tabmuupl: «Anredpa u Havyana aHanuza 10 k» @ «AnreOpa u Havana aHanuza 11 kim»
NHTepakTuBHAsA 10CKa
MynbTUMEIUNHBIN IPOEKTOP
NHuTepHeT pecypcehl.

Conep:xanue.
10 kaacce
I'nasa 1. Aareopa 7-9(74) [loBTOpenue.



I'nasa Il letumoctsb unces (104)

Ilonstne nenmumoctu. JlenuMocTb CyMMBI M IpousBefeHus. JleneHue ¢ ocratkoM. lIpusHaku
JIenuMocTH. PerieHrne ypaBHEHUH B LIEJIBIX YU CIIAX.

I'nasa 111 MHorou/ienbl. Anreopanyeckue ypapaenus (174)

MHorouieHsl OT OAHON nepeMeHHoi. Onepanuu HaJ MHOTOYJIEHAMH OT OJHOM IepeMeHHoil. Cxema
I'opaepa . Teopema be3sy. Pemenue anreOpanueckux ypaBHEHUH pa3iOKEHHUEM HA MHOXKHUTEIH.
Cummerpuueckue MHOrowieHsl. bunom Herotona. Cuctembl ypaBHEHUH.

I'naBa IV. Crenens ¢ neiicTBUTEeIbHBIM NOKa3aTejeM  (114)
lenpie W panuoHanbHble 4YHMcna. JlelicTBuTenbHBIE 4HCla. beckoHeuyHO  yObIBaroIias
reoMmerpuueckas mnporpeccus u ee cymma. Kopennb crenenn n> 1 u ero cpoiictBa. CTeneHb C
palMOHAIIBHBIM IIOKA3aTelieM M €ro CcBoWcTBa. [loHATHME O CTENEHUW C JEUCTBUTEIbHBIM
rokasareiieM. CBOMCTBA CTCIICHU C JICHCTBUTCIBHBIM II0KA3aTEIICM.

I'naBa V. Crenennas ¢pynkuus (164).
Oynkun. O6acTh oNnpeaeneHus 1 MHOKeCTBO 3HaueHuid. ['paduk pynknuu. [Toctpoenue
rpadukoB QyHKIMIA, 3aJaHHBIX pa3TUYHBIMU crioco0amu. [IpeoOpazoBanus rpaguKoB:
napajiesIbHbI IepeHOC, CHMMETPHsI OTHOCUTEIBHO OCe KOOPAMHAT U CUMMETPUS OTHOCUTEIIBHO
Hayvaia KOOPAWHAT, CAMMETPHS OTHOCHTENBHO MPSIMOH, PACTSHKEHUE U CKATHE BIOJIb OCEH
KoopauHaT. CBOiCTBa ()yHKIIMU: MOHOTOHHOCTD, Y4E€THOCTh 1 HEYETHOCTh, OTPAHUYCHHOCTb.
CrenenHas (GyHKLHS C HaTypaJlbHBIM II0Ka3aTelIeM, €€ CBOMCTBA U rpaduk.
Obparnas ¢ynkuus. O6macTh ompeaeneHus M o0iacTe 3HaueHW oOparHoil ¢yHkumu. ['paduk
oOpartHoii ¢yHKIMU. BepTukanbHble W TOPU3OHTAIBHBIE aCUMIITOTHI rpadukoB. I'paduxu apoOHO
JUHEWHBIX (QYHKUUH. PaBHOCHIBHOCTH YpaBHEHHUH M HEpaBeHCTB. PelieHue MpparoHaIbHBIX
YpPaBHEHUU.

I'naBa VI. Iloka3zarenbHas pynkuus (114.)
[ToxazarenbHast QyHKIMS, €€ CBOMCTBA U rpaduk. PenieHne noka3zaTenbHbIX YpaBHEHUH U
HEpPaBeHCTB M uX cucreM. OCHOBHBIE TpUEMBl pEIIEHHUS CHUCTEM YpaBHEHUIL:
MOJICTAHOBKA, aJredpanyeckoe CI0KeHUE, BBEJICHHE HOBBIX IEPEMEHHBIX.

I'nasa VII. Jlorapupmuueckasi pynxuus (174.)
Jlorapudm uncna. OcHoBHOE JorapupMuueckoe TOXACCTBO. Jlorapudm mpousBeneHus, 4aCTHOTO,
CTETEHH; IMepexo]l K HOBOMY OCHOBaHMIO. JleCATHYHBIM M HaTypajbHBIA JIorapu@Mel, 4UCIO €.
[TpeoOpa3oBaHue MPOCTEUIINX BBIPAKEHUH, BKIIOYAIOIINUX apU(PMeTHUECKUe Oonepaliy, Onepauo
BO3BE/ICHUE B CTENEHb U ONEPAIUIO JIOTapu()MUPOBAHHUSL.
Jlorapudmuueckas ¢yHkuusa, ee cBoicTBa U rpaduk. Permenue norapudMuyueckux ypaBHEHHHA U
HEPaBEHCTB.

I'naBa VIII. Tpuronomerpunueckue popmyisl (244)
Pagunannas mepa yria. CHHyC, KOCHMHYC, TaHT€HC, KOTAHI€HC IPOM3BOJIBHOTO YIJla WU 4YHCIA.
OcHoBHbIE TpUroHoMmeTpuueckue Toxzaecrsa. @opmynsl npuseneHuss. CUHYC, KOCUHYC M TaHT€HC
CYMMBI M pa3HOCTH JBYX yrjioB. CHHYC U KOCHHYC ABOMHOro yria. @opMyiibl MOJIOBUHHOTO YIJIa.
[IpeoOpazoBanns CyMMBbl TPUTOHOMETPUYECKHX (QYHKIMI B IMPOU3BEACHUWE M IPOU3BEACHHUS B
CyMMy. BplpakeHne TpPUTOHOMETPUUYECKHUX (QYHKIMHA Yepe3 TaHI€HC MOJOBMHHOIO apryMeHTa.
[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAKECHHM.

I'maBa IX. Tpuronomerpuyeckue ypapHenus. (214.)
IIpocreiiine TPUrOHOMETPUYECKUE YPABHEHM. PerieHre TpUroHOMEeTpUYECKUX ypaBHEHUH.
ITpocreiimne TPUroHOMETPUUECKNE HEPABEHCTBA. APKCUHYC, ApDKKOCHHYC, apKTaHI'€HC YHCIIa.

IHoBTOpeHue. (24)
COJIEPKAHUE OBYYEHMUSI
I'EOMETPUsI
10 kaacc
Beeoenue (akcuomuvl cmepeomempuu u ux cieocmeus). (3 u).



ITpenmer crepeomeTpun. AKCHOMBI cTepeoMeTpun. HekoTopeie ciecTBUS U3 aKCHOM.

OcHOBHaA I € b— IO3HAKOMHUTH YYaIlIUXCS C CONEPKAHUEM Kypca CTEPEOMETPHUH,

c(OpMHPOBATH MPEACTABICHUS YIALTUXCS 00 OCHOBHBIX MOHATHUAX M AKCHOMAaX CTEPEOMETPUH,
IMO3HAKOMHTL C OCHOBHBIMHU ITPOCTPAaHCTBCHHBIMUA (I)I/Il“ypaMI/I U MOACITIUPOBAHUEM MHOT'OT'PaAHHHUKOB.
N3ydenne crepeoMeTpun JOJKHO 0a3UpOBaThCS HA COUSTAaHUU HATJISIAHOCTH M JIOTUYECKOM CTPOTrOCTH.
Omnopa Ha HarIsITHOCTh — HEIIPEMEHHOE YCJIOBUE YCIIEIIHOTO YCBOCHUSI MaTepUalla, UB CBA3H C TUM
HY>KHO YAETUTH 00JIbIIIO€ BHUMAHUE MPAaBUIIBHOMY H300paXKEHHUIO HAa YepTEekKe MPOCTPAHCTBEHHBIX

¢uryp. Oco0eHHOCThIO yUeOHUKA SBISETCS paHHEE BBEICHUE OCHOBHBIX MMPOCTPAHCTBEHHBIX QUTYD, B

TOM YHCJIC, MHOI'OIT'PAaHHUKOB. I[aIOTCSI HECKOJIBKO CITOCOOOB M3TOTOBJIEHUS MOI[e.HefI MHOTI'OI'paHHUKOB

13 Pa3BEPTOK U F€OMETPUUECKOr0 KOHCTPYKTOPA.
MonenupoBaHie MHOTOTPAaHHUKOB CIY)KUT BaKHBIM (DAKTOPOM Pa3BUTHS
IIPOCTPAHCTBEHHBIX IIPEICTABICHUN yYaIUXCS.
Hapannenvnocms npamvix u naockocmei. (16 u).

[TapaJjuieIbHOCTh NPSIMBIX, NPSIMOM M IIOCKOCTH. B3aMMHOE pacnoyioKEHHE ABYX IPSIMBIX B
IIPOCTPAHCTBE. YTON MexAy AByMs npsameiMu. [lapamnensHocts minockocred. Terpasmp wu
napajuleIeuIes. .

OcHOBHA Q4 e€eab — chopMUpOBaTh MPEJACTABICHUS Yy4allUXCS O IOHATUU
NapaUIEJIbHOCTY M O B3aMHOM PpACIHOJIOKEHHH IMPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE,
CUCTEMATUYECKU H3Y4YUTh CBOMCTBA NApAUICIBHBIX NPSIMBIX M IUIOCKOCTEH, IO3HAKOMMTH C
MOHATUSAMH BEKTOpPA, IApPAJLIEIBHOIO IEPEHOCA, NapAJIEIBHOIO IMPOEKTHUPOBAHUS M HAy4HTh
n300pakaTh MPOCTPAHCTBEHHBIC (PUTYPHI HA TUNIOCKOCTH B MAPAJIICIbHON MPOCSKIUH.

B nanHo# Teme 0000IAIOTCS M3BECTHBIE M3 IJAHUMETPUHU CBEACHUS O NapaylIeNbHBIX HPSMBIX.
bonpuryro moMomis Npy WIUIFOCTPALMM CBOWMCTB IAPAJUICIBHOCTH M IIPU PELICHHH 3a1ad MOTYT
0Ka3aTh MOJIEJIM MHOTOI'PaHHHUKOB.

3nech yJangecs 3HaKOMSTCS ¢ METOAOM H300paKeHHsI MPOCTPAHCTBEHHBIX (UTYp, OCHOBAHHOM
Ha TMapajuleJIbHOM IPOEKTUPOBAHMM, TMOJIY4alOT HEOOXOJMMbIE TNPAKTUYECKUE HABBIKU II0
U300paKEHUIO MPOCTPAHCTBEHHBIX (UIyp Ha MIOCKOCTH. [l yriayOJieHHOrO H3ydeHHUs MOTYT
CIIYXKUTb 3a/1a4¥ Ha IOCTPOEHUE CEYEHU MHOTOI'PaHHHUKOB ITUIOCKOCTBIO.

Ilepnenoukynaprnocms npamuix u naockocmei. (20 u).

IlepnenquKyISIpHOCTD MPSAMOM U TUIOCKOCTH. [IepnenauKyIsip 1 HaKJIIOHHBIE. YTOJI MEXIY
IIPSAIMOM U INIOCKOCTBIO. [IByrpaHHbIi yrou. [leprneHauKyasspHOCTb IIIOCKOCTEM.

OcHOBHA aAasgU e ab — cPopMUPOBaTh MPEJCTABICHUS YYaAIIUXCA O MOHITHUAX
NEPNEHAUKYISIPHOCTH IPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE, CUCTEMAaTUYECKH U3Y4YUTh CBOWCTBA
NEPNEHIUKYISAPHBIX MNPSIMBIX M IUIOCKOCTEH, ITO3HAKOMHUTb C TIOHATHEM LEHTPaIbHOIO
NPOEKTHUPOBAHUS U HAYYUTh U300pakaTh MPOCTPAHCTBEHHBIE (PUTYPHI Ha MIIOCKOCTH B LIEHTPAIBHON
MIPOEKIUN.

B naHHOl Teme 000011al0TCSd M3BECTHBIE M3 IJIAHUMETPUU CBEJIEHUS O MEPHEHAUKYISPHBIX
NpsAMBIX. BonpIIyr0 MOMOIIE NMPU WJUTFOCTPALMHM CBOMCTB NEPHEHAUKYISIPHOCTA U MPU PELICHUH
3a/1a4 MOT'YT OKa3aTh MOJIEJIM MHOTOI'PaHHUKOB.

B kadecTBe MOMOJHUTENBHOIO MaTepuana ydalluecs 3HAKOMSTCS C METOAOM H300pakeHUs
MPOCTPAHCTBEHHBIX (UTYpP, OCHOBAaHHOM Ha IEHTPAIbHOM MPOEKTHpPOBaHUU. OHHU Y3HAIOT, YTO
LEHTPAIBHOE MPOEKTUPOBAHUE MCIOJB3YEeTCd HE TOJIBKO B TE€OMETPUH, HO M B IKUBOIMCH,
¢dororpaduu u T.I., YTO BOCHPUSATHE YETOBEKOM OKPY)KAIOUIMX MPEAMETOB MOCPEICTBOM 3PEHUS
OCYILECTBIISICTCS 110 3aKOHAM LIEHTPAIbHOTI0 MPOEKTUPOBAHUS. YYalllecs MOIy4aloT He00X0AUMBbIE
MPAKTUYECKHE HaBBIKU MO0 M300paXKEHHUIO MPOCTPAHCTBEHHBIX (UTYp Ha MIOCKOCTH B LEHTPaIbHOU
MIPOEKIUN.

Mmuozocpannuxu (12 u).
[Tonsitue MHOTOrpanHuka. [Ipusma. ITupamuna. IlpaBuabHBIE MHOTOTPAaHHUKH.

OcHOBHA S I €1 b — MNO3HAKOMUTH YYAIIUXCS C MOHATUSIMU MHOIOIPAHHOIO yrja U
BBIIYKJIOT'O MHOT'OTPAaHHUKA, pAaCCMOTPETh TEOpPEMY OMWjepa U €€ NPWIOKEHUs K PELICHHIO 3ajad,
c(hopMHpOBATH NPEJCTABICHUS O MPABUIIbHBIX, NOTYIPABUIBHBIX U 3B€34aThIX MHOIOTPAHHUKAX,
IIOKA3aTh IPOSABICHUS MHOIOIPAaHHUKOB B IIPUPOJIE B BUIE KPUCTAJLIOB.

Cpenu mpoCTpaHCTBEHHBIX (PUTYp 0c000€ 3HAUEHHE UMEIOT BBIYKIIbIE (PUTYpBI U, B YaCTHOCTH,
BBINTYKJIbIe MHOTOTpaHHMKH. Teopema Diiepa o uucie BepIIMH, pedep M TpaHeW BBIIYKIOTO
MHOTOTpPAaHHHKA WIPaeT BaKHYIO POJb B PA3IMYHBIX OOJIACTSX MATEMaTHKU M €€ NMPUIIOKECHHUSX.
ITpu n3ydeHUH NpaBUIIbHBIX, TOJIYIPABUIBHBIX U 3BE€314aThIX MHOTOIPAaHHUKOB CIEAYET



WCITOJIH30BaTh MOJICIIA STUX MHOTOTPAHHUKOB, M3TOTOBJIEHHUE KOTOPHIX OMMCAHO B yUeOHUKE,
a Taxke rpadudeckue KOMITbIOTEPHBIC CPEICTBA.
Iloemopenue (6u).

Lenb: nosmopums u 0606wums mamepuarn, usyyennwiii 8 10 xnacce.

11 kaacc

Bexmopuwt 6 npocmpancmee (6u).

[TonsiTue BekTopa B npoctpaHcTBe. ClI0KEHHE U BRIYUTAHHE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
ymcio. KoMiinanapHeie BEKTOPBI.

Henab: chopmupoBath y ydalmuxcsi IOHATHE BEKTOPa B IPOCTPAHCTBE; PACCMOTPETH OCHOBHBIE
oTiepaIy HaJl BEKTOPaMHU.

Koopounamul mouxku u koopounamaul éexmopos npocmpancmae. /leusxcenusn (11 u). Koopunarel
TOYKH U KOOPIAMHATHI BeKTOpa. CKamsipHOE pon3BeicHIEe BeKTOpOB. [IBrxkernus. Llean:
chOpMHUPOBATh y YUALTUXCSI YMEHHS IPUMEHATH KOOPAMHATHBIN U BEKTOPHBIN METOABI K

PEIICHUIO 32/1a49 Ha HaXOXKACHHUE JUTMH OTPE3KOB U YIJIOB MEXY MPSMBIMU U BEKTOPaMH B

IpoCTpaHCcTBEe. B Xome wu3ydeHHs TEMBbl 11€1ecO00pa3HO HUCIHOJIB30BaTh AHAJOTHUIO MEXIY

paccMaTpruBaeMbIMHE IMOHATUSMH Ha IJIOCKOCTH M B MIPOCTPAHCTBE. DTO MOMOXKET ydalumMes 0oliee

1yOOKO ¥ OCO3HAHHO YCBOUTH U3YyUaeMbIil MaTepHall, YICHUTh COJEPKaHUE U MECTO BEKTOPHOTO U

KOOPJMHATHOTO METOJIOB B Kypce reomeTpuu. OO0OIUTE ¥ CHCTEMATH3UPOBATh TIPEICTABICHHUS

yyalmxcs o0 IeKapTOBBIX KOOPJIMHATAX U BEKTOPaX, IO3HAKOMUTH C MOJISIPHBIMU U ChEPUUECKUMU

KOOpJIMHATAMH.

W3ydyeHrne KOOpAMHAT U BEKTOPOB B MPOCTPAHCTBE, C OAHOW CTOPOHBI, BO MHOTOM TIOBTOPSICT
M3YYEHHE COOTBETCTBYIOIIMX TEM IUIAHUMETPUH, & C IPYTOil CTOPOHBI, JaeT anreOpanyecKuii MeTo
PEIICHUS CTEPEOMETPUICCKUX 3a/1a4.

Hununop, xonyc, wap (13 u)

[Monste wwmmmHapa. IDhiomane moBepxHOCTH muauHApa. [loHsTHe KoHyca. [lmomans
MOBEPXHOCTH KOHyca. YceueHHbl kKoHyc. Cdepa u mmap. VYpaBuenue cdepsl. Bzaumnoe
pacnosoxxeHue cepsl 1 miockoctu. KacarenpHas miockocts k cdepe. [lnomans cepsl.

Henau: nath ydvamuMmcs CUCTEMAaTUYECKHE CBEACHHMS OO0 OCHOBHBIX BHJAAX TeNl BpallleHUSs.
W3ydenue kpyrieix Ten (IMUIMHOpA, KOHyca, Iapa) 3aBepIilaeT HU3y4YeHHE CHUCTEMbl OCHOBHBIX
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHX TeJ. B X0J1e 3HAKOMCTBA ¢ TEOPETUYSCKUM MATEPHAIIOM TEMBI
3HAUUTENBHO PA3BUBAIOTCA IPOCTPAHCTBEHHBIE TPEICTABICHUS YYalUXCA: KpPYTJble Tena
paccMmaTpuBaTh Ha MPUMEpPE KOHKPETHBIX TEOMETPUYECKUX TeJ, M3ydaTh B3aHMHOE PACIIONIOKECHUE
KpPYIJIBIX TeN U IUIOCKOCTEH (KacaTelbHbIE U CEKYyIIHWe IUIOCKOCTH), O3HAKOMUTH C TOHATHUSMU
ONMCAHHBIX W BIMCAHHBIX MPHU3M M UpaMuJl. PemaTts 00JbIIoe KOJTMIEeCTBO 3a/1a4, YTO TO3BOJISET
MPOJOKUTE paboTy Mo (GOPMHUPOBAHUIO JOTHYECKHX U Tpaduueckux ymenuii. ChopMupoBarhb
MPEJICTABICHHUS yYaIUMXCA O KPYIJIBIX TeJIaX, W3YYHTh CIIy9aW WX B3aMMHOTO PACIOJIOKCHUS,
HAY4YUTh N300pakaTh BIIMCAHHBIC U OMMCAHHBIEC (DUTYPHI.

B mannO# Teme 0000mArOTCs CBEEHUS U3 TJIAHUMETPUU 00 OKPY)KHOCTH M KPyre, O B3AaHMHOM
pacIoIOKEHUN TPSIMOH W OKPYXXHOCTH, O BIHCAHHBIX M OIMCAHHBIX OKPYKHOCTSX. 37eCh
yyaniecs: 3HaKOMSTCS ¢ OCHOBHBIMH (PUTYpaMH BpAICHHS, BBISCHSIIOT WX CBOWMCTBA, ydaTCs WX
n3o0paxarh M pemiath 3agadud Ha ¢Gurypel BpamieHus. DopmupoBaHHIO 0Oonee TITyOOKUX
MPEJICTABICHUIA YYaluXCsd MOTYT CIYKUTh 3aJadud Ha KOMOWHAIIMM MHOTOTPAHHHUKOB U (UTYD
BpalllCHUS.

Oobvem u naowadw nogepxnocmu (15u).

O0beM mpsAMOyTronpHOTO Mapaienenunena. O0beMbl MpsAMOM TpU3Mbl U HUIHHAPA. OO0BEMBI
HAKJIOHHOHN MPHU3MBI, TUpaMUIsl U KoHyca. O0beM mapa u miomaab chepbl. O0beMBbI MApPOBOTO
CETMEHTA, IIAPOBOTO CJIOS U MIAPOBOTO CEKTOPA.

Leu: TpOAOIKUATE CUCTEMATHIECKOE N3YUCHHE MHOTOTPAHHUKOB M TEJI BPAIICHHSI B XOJIC
pelIeHus 3aa4 Ha BEIYUCIICHHE UX 00bEMOB.

[TonsiTue oObeMa BBOAWTH [0 AHAJOTUM C TMOHATHEM IUIOMAAM IUJIOCKOW (UTYpBl U
dbopMyIMpOBaTh OCHOBHBIE CBOMCTBA 00HeMOB. DOPMYIHUPYIOTCS OCHOBHBIC CBOMCTBA OOHEMOB U
Ha UX OCHOBE BBIBOAUTCS popmysia oObeMa MPSIMOYTOJBHOTO MapalieNienuiesaa, a 3aTeM IpsiMoi
npu3Mbel U nuiauHApa. Dopmysnsl 00bEMOB APYTUX TEN BBIBOASTCS C TOMOINBIO HHTETPATbHOU
dbopmyrsl. Dopmyra oObeMa IIapa UCIOIb3YETCs IS BBIBOJA (POPMYJIBI TUTOIIAANA CHEPHI.
Iloemopenue (6 u.)



Leau: moBTOpUTH M 00OOUIUTH 3HAHUS U YMEHHUS, YUalIUXCs Yepe3 peuieHue 3a1ad no caeAyomuM
TEMaM: METOJ KOOpAMHAT B MPOCTPAHCTBE; MHOTOIPAaHHMKM; Tejla BpaIICHUS; OO0BEMBI
MHOTOTPaHHUKOB U TE€J BPAILCHHUS.

11 kaacce

1. Tpuronomerpudeckue pyHkuuu (194)
Ob6uacTh onpeaeneHus: 1 MHOXXECTBO 3HAYEHHUM TPUTOHOMETPHUUECKUX (YHKIHH. YETHOCTD,
HEUYETHOCTb, IEPUOJUUYHOCTh TPUTOHOMETpHUECKUX GyHKIHi. CBolicTBa U rpaduku
byHKIHR Y = COS X,y =Sin X, y =tg X.
OCHOBHBIE LIEJIN:
-popMupoBaHue TpeACTaBICHUNM 00 00IacTH  OmMpeNeNieHHWs W MHOXECTBE  3HAYCHUIA
TPUTOHOMETPHUUECKUX (YHKIIHM, 0 HEUETHON U YETHOU (PYHKUHUAX, O IEPUOAUYECKON QPYHKIINU, O
nepuojae pyHKINUU, O HAUMEHBIIIEM MOJIOKUTEITHLHOM TIEPUO/IC;
-popMupoBaHUEe yYMEHUW HAXOIWTh OOJIACTH ONPENCICHHUS W  MHOXKECTBO  3HAYCHHIA
TPUTOHOMETPUYCCKHUX (PYHKIIMH CJIO0KHOTO apryMEHTa, IPEICTABICHHOTO B BUJIE IPOOU U KOPHS;
-OBJIa/ICHUE YMEHHUEM CBOOOIHO CTPOUTH rpauKu TPUTOHOMETPUYECKUX (DYHKIIUN U OMUCHIBATD UX
CBOMCTBA;
B pe3ynbraTe u3yueHus TeMbl yyaliuecs
JIOJIKHBI: 3HATH:
-00J1acTh ONpeAeNICHUS] 1 MHOKECTBO 3HAYCHHM SJIEMEHTAPHBIX TPUTOHOMETPHUECKUX
(GYHKIHH; -TpUTOHOMETpHYECKHEe (DYHKITUHU, KX CBOMCTBA U TpadUKH; YMETh:

-HAXOJIMTh 00JIACTH ONpPEEIECHHS K MHOKECTBO 3HAYEHUH TPUTOHOMETPHIECKUX (DYHKITHIA;
-MHOYECTBO 3HaUCHUI TpuroHoMeTprueckux Gyukuuit Buma kKf(x)+m, rae f(x)- arobdas
TPUTOHOMETpHYECKas (PYHKIIMS; -IOKa3bIBATh MIEPHOJANIHOCTE (PYHKIUHI € 3aaHHBIM TIEPHOIOM;

-ACCIIE0BaTh (PYHKIMIO HA YETHOCTh U HEYETHOCTH; -

CTPOUTH I'paUKN TPUTOHOMETPUIECKUX (YHKIINI;

-coBepIIaTh IpeodpazoBaHue rpagukoB QYHKIUI, 3Hast UX CBOWCTBA;

-pemaTh rpau4ecky MpoCcTeIe TPUrOHOMETPUYECKUE YPaBHEHUSI U HEPABEHCTBA.

3.IIpou3BoaHasi u e€ reoMeTpudecKuii cMbIc (22)
[TpousBoanas. [IpousBoanas crenenHoi ¢pynkuuu. [Ipasuna quddepeHunpoanus.
[Tpon3BoIHBIE HEKOTOPBIX dJIEMEHTAPHBIX (QYHKIUHN. ['eoMeTpruecKuii CMbICII TPOU3BOIHOM.
OcHOBHBIE 1IETH:
ClpopmupoBaHKe NOHATUH O MIHOBEHHOM CKOpPOCTH, O KacaTeJbHOH K IUIOCKOM KpHBOH, O
KacaTelbHOM K rpaduKy GYHKIUH, O TPOU3BOAHON QYHKINH, O GU3NYECKOM CMBICIIE TPOU3BOTHOM,
0 FEOMETPUYECKOM CMBICIIE TIPOM3BOIHON, O CKOPOCTU M3MEHEHHs (PYHKIIUH, O Tpeese PyHKIUN B
TOuKe, 0 1udpepeHTupoBaHNY, O TPOU3BOIHBIX FTIEMEHTAPHBIX (PYHKIIHIA;
[l(opMupoBaHKE YMEHMsS HCIHOJB30BATH AJITOPUTM HAXOXJIECHUSI IPOU3BOJHON 3IIEMEHTapHBIX
(GYHKIMI MPOCTOro U CIOKHOTO apryMEHTa;
CJoBnajieHre yMEeHUEeM Hax0UTh IPOM3BOAHYIO JI000H KOMOUHAIIUHY 2JIeMEHTapHBIX (PYHKIIMIA;
CloBnajieHHe HABLIKAMH COCTABJIEHHS ypaBHEHHS KacaTelbHOH K rpauky (YHKIUU IIpH
JIOTIOTHUTEJIBHBIX YCIOBUAX, HAXOXKICHHS YIII0BOro Kod(duiieHTa KacaTelbHOM, TOUKH KaCaHUs.

B pe3ynbraTe u3yueHus TeMbl yyalyecs

JIOJIKHBI: 3HATH:

CIMOHSTHE TPOU3BOHON (YHKIIUH, (PU3HUECKOr0 M FeOMETPHUYECKOr0 CMBICIIA IPOU3BO/THO;
CIMOHSITHE TPOM3BO/THOM CTETIEHH, KOPHS;

CnpaBuna audgepeHnupoBaHus;

ClpopMyIBI IPOU3BOAHBIX dJIEMEHTAPHBIX (DYHKIUIA;

[lypaBHEeHHE KacaTelIbHOU K rpa(uky (yHKIHH;

ClaJITOPUTM COCTABIIEHHUS] YPaBHEHUSI KacaTesIbHOI1;

YMETh:



[ BBIYHMCTISATE MPOU3BOIHYIO CTCHEHHON (DYHKITUU M KOPHS;

L/HaXOIWUTh MPOU3BOJHBIE CYMMBI, Pa3HOCTH, IPOU3BEICHHUS, YaCTHOI'O; IIPOU3B OJHBIE OCHOBHBIX
3JIEMEHTAPHBIX (YHKIIHIA;

[JHAXOUTH TPOU3BO/IHBIC DJIEMEHTAPHBIX (DYHKIIMI CIIOKHOTO apryMEeHTa;

ClcOCTaBIIATh YpaBHEHUE KacaTe/IbHOH K rpa)uKy (pyHKIMH O aJIrOpUTMY;

[lydyacTBOBaTh B JHAJIOre, NMOHUMATh TOYKY 3peHUs coOecelHWKa, MPH3HABATH MPaBO HA WHOE
MHEHHUE;

JOOBSCHSTH U3yUEHHBIC MOJIOKEHHUS HA CAMOCTOSATENILHO MOJ00paHHBIX MTPUMEpaXx;

CJOCYIIECTBISTH MOUCK HECKOJIBKUX CIIOCOOOB pellleHusl, apryMeHTHPOBATh PAllMOHATBHBIN CrIOCO0,
IIPOBOAMTD JJOKA3aTEJIbHbIE PACCYXKACHMUS;
[1caMOCTOSATENILHO UCKATh HEOOXOAUMYIO JUIsl PelIeHHsl yueOHbIX 3a/1a4 MH(OpMAaLUIO.

4 IlpuMeHeHre MPOU3BOAHOM K Uccaea0BaHUI0 pyHKuMi (164)
Bo3spacranue u yosiBanue GyHKINNA. DKCTpeMyMbl GyHKIMH. [[puMeHeHe MPOU3BOIHON K
noctpoeHuto rpadukoB Gynkuuii. Haubonpiiee u HanMeHblee 3Ha4eHUs QyHKIUU. BBIMyKiI0CcTh
rpaduka. Touku neperuoda.
OcCHOBHBIE 1IEJNTU:
- (opmmpoBaHMEe TpEACTAaBICHUI O MPOMEKYTKaX BO3pAcTaHUs W YObIBaHUSA (QYHKIHH, O
JIOCTaTOYHOM YCJIOBUM BO3pacTaHusi (PYHKIHMH, O TMPOMEXKYTKAX MOHOTOHHOCTH (YHKIUHU, 00
OKPECTHOCTH TOYKH, O TOYKAaXx MakKCUMyMmMa M MHUHUMyMa (YHKIUH, O TOYKaX HKCTPEMyMa, O
KPUTHYCCKHUX TOYKAX;
- (opmupoBaHUE YMEHUS CTPOUTH ICKU3 rpaduka (GyHKIHH, €CITH 3a/I1aH OTPE30K, 3HAUCHHSI
(GYHKIIMHM Ha KOHI[AX 3TOT0 OTPE3Ka M 3HAK MPOU3BOAHON B HEKOTOPBIX TOYKAX (PYHKIIHH;
- OBJIQJICHHE YMEHHUEM MPUMEHSTh IPOU3BOIHYIO K UCCIIEIOBAHUIO (PYHKIIMHA U
MOCTPOCHUIO TPAPUKOB;
- OBJIQJICHWE HABBIKAMH HKCCIIEIOBATh B TMPOCTEHINIHUX CiIydasX (QYHKIUA HAa MOHOTOHHOCTD,
HAaXOJUTh HauOOIbIllee W HAUMEHbIee 3HAa4YeHUS (QYHKIHA, TOUYKM Mepernda U HWHTEPBAIBI
BBITTYKJIOCTH.

B pe3synbprare nuzydeHust TeMbl yyaluecs

JIOJDKHBL: 3HATh:

- IOHATHE CTAllMOHAPHBIX, KPUTHYECKUX TOYEK, TOUYEK IKCTPEMYMA;

- KaK IPUMEHSATh POU3BOIHYIO K UCCIIEJOBAHUIO (DYHKIUN U TOCTPOEHUIO IPahUKOB;

- KaK UCCIJIEZIOBATh B MPOCTEUINX cllyyasiX (yHKIIMK HA MOHOTOHHOCTh, HAXOAUTh HauOoJIbIIee U
HauMEHbIlIee 3HaYCHUS] PYHKIIUU; YMETh:

- HaXOJUTh UHTEPBAJIbI BO3PACTAHUS U YObIBaHUS (PYHKLINI;

- CTPOUTH 3CKU3 TpaduKa HEMpephIBHON (HYHKIIUH, ONIPEICIEHHON Ha OTpE3Ke;

- HAXO/IUTh CTAIIMOHAPHBIE TOYKH (PYHKIIUH, KPUTUYECKHE TOUKH U TOUKU
JKCTPEMYMA; - IPUMEHSATH MPOU3BOAHYIO K UCCIIEIOBAaHUIO (DYHKIUI U TOCTPOCHUIO
rpaduKoOB; - HAXOIUTh HauOOJIbIIIEEC ¥ HAUMEHbIIIee 3HaYCHNE (PYHKITUH; - paboTaTh C
y4eOHHUKOM, OTOUPATh U CTPYKTYPUPOBATH MaTepHall.

5.I1epBooOpa3Has u unTerpana (154)
[TepBooOpaznas. [IpaBuia HaxoxkaAeHUs epBooOpa3HbIX. [1101aas KPUBOIMHEHHOM Tpanenuu
U MHTerpasl. Beruncienne uaterpanos. Berancnenue miomaneii ¢ HOMOIIbI0 HHTETPAJIOB.
OcHoBHBbIE LIENH:
- (opMHUpOBaHME TNPEACTABICHUI O MEPBOOOpPa3HON (YHKIMM, O CeMECcTBE MEepBOOOpa3HBIX, O
nudepeHIMPOBaHUY W WHTETPUPOBAHUH, O TaOJHIIE MEPBOOOPA3HBIX, O MPABHIAX OTBICKAHUS
epBOOOPA3HBIX;
- (GopMHpoBaHUE YMEHUN HAXOIUTH I (YHKIIMU IEPBOOOPA3HYI0, TpaduK KOTOPOil
MIPOXOJUT Yepe3 TOUKY, 3aJaHHYI0 KOOPJIHHATAMH,
- OBJIAJICHUE YMECHUEM HaXOAMTh IUIOIIA/ b KPHBOJIMHEWHOH Tpanenuy, orpaHi4eHHON rpadukamMu
bynkuit y = f(X) uy = g(X), orpanuueHHO# npsiMbIMK x = a. X = b, ockto Ox u rpadukom y = h(X).



B pe3ynbraTe u3yueHus TeMbl yyaluecs

JIOJIKHBI: 3HATH:

- IOHATHE MIEPBOOOPA3HOM, HHTETpaa;

- IpaBUJIa HAXOXKACHUS

NepBOOOPA3HBIX; - TAOIHILY

nepBo0OpasHbIX; - hopmyny Herorona

JleliOHUIIA; - MpaBWJIa UHTETPUPOBAHHS;

YMETbh:

- IPOBOJIUTH UH(OPMAIIMOHHO-CMBICIIOBOM aHAIM3 MPOYUTAHHOTO TEKCTA B YUE€OHUKE, YIaCTBOBATh
B JIMajore, NpUBOJIUTH MPUMEPHI; APTYMEHTHPOBAHO OTBEYATh Ha MOCTABJIEHHbBIE BOIIPOCHI,
OCMBICJIUBATh OIIUOKU U UX YCTPAHSATh; - TOKA3bIBaTh, YTO JaHHAs! PYHKIIUA SBIISETCS
nepBoOOpa3HOM JUIsl IPYroi JaHHOW (PYHKITUY;

- HaXOJIUTh OJIHY U3 NIEPBOOOPA3HBIX I CyMMbI (YHKIIUI U IPOU3BeACHUS (DYHKIIMU HA YUCIIO,
HCIIOJIB3YS CIPAaBOYHbBIE MAaTEPUAIIbI; - BHIBOJAUTD MIPABHIIA OTHICKAHUS IEPBOOOPA3HBIX;

- 1300paXkaTh KPUBOJIMHENHYIO TpaIlEL1IO, OTPAHUYEHHYIO rpaUKaMu 3JIeMEHTapHBIX

(YHKIMIA; - BEIYUCIISATH HHTETPAI OT 3JIEMEHTAPHOH (DYHKIUH ITPOCTOTO apryMeHTa 1o GpopmyIe
Herorona JleiiOHuna ¢ moMomnipro TabiIHIbl TIEPBOOOPA3HBIX U MPABHII HHTETPUPOBAHUS;

- BBIUUCIIATH IUIOLIA/1b KPUBOJIMHEHHON Tpanelunu, OrpaHUYeHHOM MpsIMBIMH X = &, x = b, ockio Ox
¥ rpaMKOM KBaJIpaTUYHON (PYHKIIMH; - HAXOJHUTH IJIOMIAAb KPHBOJIMHEWHOHN Tpareiuy,
OrpaHMuYEHHON napabosiaMu;

- BBIYHCIIATS ITyTh, IPOMICHHBII TEJIOM OT Havasa JBHKEHUS 10 OCTAHOBKH, €CJIH U3BECTHA €r0
CKOPOCTb; - IPEABHICTH BOSMOKHBIE ITOCIIEICTBUS CBOUX JCHCTBHIA;

- BJIaACTb HABbIKaMU KOHTPOJIA U OLCHKHA CBOCH JACATCIIBHOCTH.

6. KomOounaropuxa (104)
TabnuuHoe u rpaduueckoe NpeAcTaBlieHne JaHHbIX. YNCIOBbIE XapaKTEPUCTUKHU PSIIOB JAHHBIX.
[Toouyepénnblii 1 OJTHOBPEMEHHBI BEIOOP HECKOIBKUX 3JIEMEHTOB U3 KOHEYHOI'O MHOKECTBA.
dopMyITbl YUCIIa IEPECTAaHOBOK, COUYETAaHUM, pa3MelleHni. Pemenne KOMOMHATOPHBIX 3a7a4.
®opmyna ounoma Herotona. CBolicTBa OMHOMUHAIBHBIX KOG (ULIMEHTOB. TpeyronbHUK
[Tackans. OcHOBHBIE LIENH:
- (opMHUpOBaHME NPEACTABICHUN O HAY4YHBIX, IOTHUECKUX, KOMOMHATOPHBIX METOJ1aX
pelIeHrs MaTeMaTHYeCKUX 3ajauy;
- (popMupoBaHNe yMEHUS aHATU3UPOBATh, HAXOIUTh PA3IMYHbBIE CIIOCOOBI pelIeH s OHOM U TOM
e 3a/1a4u, J1eJaTh BHIBOJIBI;
- pa3BUTHE KOMOMHATOPHO-JIOTUYECKOTO MBIIIUIEHUS

B pesynbrare nu3y4eHus TeMbl y4aliuecs

JTOJKHBI: 3HATH:

- IOHATHE KOMOMHATOPHOMN 33aJJaul U OCHOBHBIX METOJIOB €€ pelieHus (MepecTaHOBKH, pa3MelIeHHUs,
coueTaHus 0e3 MOBTOPEHUS U C TOBTOPEHHUEM); - IIOHATHE JIOTUYECKOM 3a/1auH;

- IpUEMBI pelIeHHs] KOMOMHATOPHBIX, IOTHYECKUX
3aJa4; - JIEMEHTHI IrpadOBOro MOJICIUPOBAHUS; YMETh:

- HCTIOJIb30BaTh OCHOBHBIE METO/IbI pEIICHUsI KOMOWHATOPHBIX, JIOTHUECKHUX 3a/1a4;

- pa3zpabaThIBaTh MO METOJIOB PEIICHHUS 3a/1a4, B TOM YUCJIE U IIPU TOMOLIHN rpadBoro
MOJICTTPOBAHUS; - IEPEXOAUTH OT UJIEH 3a/1a4 K aHAJIOTUYHOMU, O0JIee MPOoCToii 3a1ade,
T.€. OT OCHOBHOW MTOCTAaHOBKU BOIIPOCA K CXEME;

- ICHO BBIPAXKaTh pa3pabOTaHHYIO UICIO 3a1aYH.

7. DJ1eMeHThI TeOpUH BeposiTHOCTEeH (84)
DneMEeHTapHBIE U CII0KHbBIE COOBITUS. PaccMOTpeHue ciy4yaeB: BEpOATHOCTh CYMMbl HECOBMECTHBIX



COOBITHI, BEPOSTHOCTh IPOTHUBOMOJIIOXHOTO cOObITHsA. [lOHSATHE O HE3aBHCUMOCTH COOBITHIA
BepOHTHOCTB U CTATUCTUYCCKAA 4YaCTOTAa HACTYIIJICHUS C06BITI/I$I. Pemtenue MPAaKTUYCCKHUX 3aaa4y C
MPUMCHCHUC BECPOATHOCTHBIX MCTOJ0B.
OcHOBHbIE LIeJIH:
e (dopMupOBaHHME TMPEICTABICHUS O TEOPUU BEPOSTHOCTH, O IOHSATHUSAX: BEPOSTHOCTH,
UCTIBITAHNE, COOBITHE (HEBO3MOXHOE U JOCTOBEPHOE), BEPOSTHOCTH COOBITHH, 0ObEAMHEHHE
U TepeceYeHre COOBITHIA, CIICICTBUE COOBITHS, HE3aBUCUMOCTb COOBITHIA,
e (opMupOBaHHE YMEHUS BBIYUCIATH BEPOSTHOCTH COOBITHUH, ONPEEATH HECOBMECTHBIE
U TIPOTUBOIIOJIOKHBIE COOBITHS,
¢ OBJaJACHUC YMCHHUCM BBIITIOJHCHHA OCHOBHBIX onepaunﬁ Hazjg C06BITI/I$IMI/I
¢ OBJAACHUC HAaBbIKAMU PCHICHUS NPAKTUICCKHUX 3a/Ja4 C IPUMCHCHHUEM
BEPOSITHOCTHBIX METO/IOB
B pesysbrare u3ydeHus: TEMbI y4aIuecs J0JDKHBI:
3HATh:
® [IOHATHUE BEPOSTHOCTHU COOBITHIA;
® TIOHATHC HECBO3MOXHOI'O U JOCTOBCPHOI'O CO6I)ITI/I$I;
® [IOHATHE HE3aBHCHUMBIX COOBITHIA;
® T[OHATHE YCIIOBHOW BEPOSITHOCTH COOBITHIA,
® [IOHATHE CTATHCTUYECKOM YacTOTHI HACTYIUICHUS COOBITHIA,
yMeThb:
® BbIYUCIIATH BEPOATHOCTDH CO6I)ITI/H71;
®  ONpEIEISITh PABHOBEPOSITHBIC COOBITHS,
®  BBIIIOJHATH OCHOBHBIC OIICpallvi HA CO6I)ITI/I$IMI/I;
® JI0Ka3bIBaTh HE3aBHUCUMOCTh COOBITHIA;
® HAXOJUTh YCIIOBHYIO BEPOSTHOCTE;
® pCIIaTh MPAKTUYUCCKHUEC 3aJa4u, IPUMCEHAA MCTOABI TECOPHUH BECPOATHOCTH.
7. Komniexkcuple yncaa (13 4.)

8. YpaBHeHMsI M HepaBeHCTBA ¢ IBYMs Heu3BecTHbIMU (104)
JIuneiiHble ypaBHEHMS M HEpPaBEHCTBA C JByMs II€peMEHHbIMHM. HenuHelHble ypaBHEHMsSI H
HEPABEHCTBA C JBYMsS II€PEMEHHBIMHM. YPaBHEHUS W HEPABEHCTBA C JBYMsI IEPEMEHHBIMH,
coJieprKalllye napameTpsl.
OcHoBHbBIC BEIN:
e 00y4MTbH IpUEMAM pELICHHs YpaBHEHU, HEPABEHCTB U CUCTEM YpaBHEHUI U HEPABEHCTB
C IByMs IEPEMEHHBIMH.

9. UToroBoe moBTOpeHHE Kypca ajaredpsl 1 Hayaj anajausa 3a 10-11 kaacest (194)
OCHOBHBIE 1IENH:

e 0000IIeHNE U CUCTeMATH3aIMs Kypca areOphl U Hadaur aHainu3a 3a 10 11 kimaccsr;

® CO3JaHME YCIOBHI JUIs IUIOIOTBOPHOTO y4acTusl B TPYNIIOBON paboTe, i (OpMHUPOBAHUS
YMEHUA CaMOCTOATCIIbHO U MOTUBUPOBAHHO OPTaHU30BbLIBATH CBOIO JICATCIIbHOCTD,

e (hopMHUpOBaHKE MPEACTABICHUN 00 UIEAX M METOJIaX MAaTEMATHUKH, O MaTEMATUKE KaK
CPEJICTBE MOJICIUPOBAHMUS SIBJICHUN U MPOIIECCOB;

® pa3BUTHE JIOTUYECKOTO M MATEMAaTHUYECKOT0 MBIIUICHUS, HHTYUIIUHU, TBOPYECKUX
CIOCOOHOCTEMN;

e BOCNHTaHHE MOHWMaHMS 3HAYMMOCTH MaTeMaTHKH JUIs OOIIECTBEHHOTO Mporpecca

TpeGoBanns K YPOBHIO NOATOTOBKH
B pe3yabTate nzyueHnss MAaTeMaTHKHU HA NPO(PUIBHOM YPOBHE YYEHUK
JOJIKEH 3HAMb/NOHUMAMb



® 3HAYCHME MAaTEMaTUYECKOM HAYKH IS PEIICHMS 3a]1a4, BO3SHUKAIOIINX B TEOPUU U IIPAKTUKE;
LIMPOTY U B TO K€ BPEMs OTPAHUYCHHOCTh IIPUMEHEHUSI MAaTEMATHYECKUX METOIOB K
aHaJIU3y U MCCIEeI0OBAaHUIO MTPOLIECCOB U ABJICHUN B IPUPOAE U OOIIECTBE;
® 3HaYEHUE NMPAKTHKH U BOIIPOCOB, BOZHUKAIOUIMX B CAMON MaTeMaTHKe JUis GOpMUPOBAHUS U
pa3BUTHUSA MaTEMaTUYECKON HAyKU; UCTOPHUIO PA3BUTHS IIOHATHS YUCIIA;
® YHUBEPCAIBHBIN XapaKTEP 3aKOHOB JIOTUKM MATEMATUYECKUX PACCYKICHUM, UX
IPUMEHUMOCTb BO BCEX 00JIACTSX YEI0BEYECKOM NesATeIbHOCTH.
Ymers
® BBHINOJHATH apU(PMETHUYECKUE [EHCTBHSA, cOuYeTas YCTHbIE M THCbMEHHBIC IPHEMBI,
IIPUMEHEHHUE BBIYMCIUTEIBHBIX YCTPOWCTB; HAaXOIWUTh 3HAYCHHUS KOPHA HATypalbHOU
CTETICHH, CTETICHU C PallMOHAILHBIM TTOKa3aTeleM, Jorapudma, UCIoNb3ys Ipu
HE0OXOIMMOCTHU BbIUMCIUTEIbHBIE YCTPOUCTBA; M10JIb30BATHCS OLIEHKOW U IPUKUAKON ITPH
IIPAKTUYECKHUX PACUYETAX;
® [IPOBOJUTH 110 U3BECTHBIM (POPMYIIaM U MpaBHIaM NpeoOpa3oBaHUsl OYKBEHHBIX BbIPaKEHHH,
BKITIOYAOIIUX CTETICHH, PaUKAIbI, JOrapru(Mbl B TPUTOHOMETpHUYECKHIE (QYHKIINH;
® BBHIUMCIIATh 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISISI HEOOXOAUMBIE
HOJICTAHOBKH U ITpeoOpa30BaHus;
HCII0JIB30BATH NPHOOPETEHHbIC 3HAHNSA U YMECHHUS B IPAKTHYCCKOM eATEIbHOCTH U
MOBCEIHEBHOM KM3HM JUISL: IPAKTUYECKUX PacyeToB 1o opMyiam, BKIroYast GopMyIisl,
coJiepKallife CTENeH!, paJAuKalbl, JIorapu(Mbl 1 TPUTOHOMETpUYECKHEe PYHKIUY,
UCIOJIB3YS MPU HEOOXOUMOCTHU CIIPABOYHBIE MaTEpUabl U POCTEUIINE BHIYUCIUTEIbHbBIE
YCTPOUCTBA;

TpeGoBaHus K yPOBHIO MOJATOTOBKH BBINYCKHUKOB
B pe3ynbpraTe u3yueHus MaTeMaTUKH Ha TPO(QUILHOM YPOBHE YUCHHK
JOJI’KEH 3HATh/TIOHUMATh:
- 3HaUYeHUEe MaTeMaTHIECKOU HAYKHM IJId pCIICHUA 3aaa4, BOSHUKAIOUIUX B TCOPHUU U HA
IMMPAKTHUKE,; IIUPOTY U B TO KE€ BPEMA OTPAHNYCHHOCTb IPUMCHCHHUA MAaTCMATUICCKUX METOAO0B K
aHAIN3Y U MCCIIEOBAHUIO MPOIIECCOB U SIBJICHUN B TIPUPOJIC U OOIIECTBE; - 3HAYCHHUE ITPAKTUKU U
BOIPOCOB, BOZHUKAIOIIUX B CAMON MaTeMaTuKe JIsi JOPMUPOBAHUS U
pa3BUTHS MATEMATHUECKON HAYKW; UCTOPHUIO PA3BUTHUS MOHATHUS YHCIIA, CO3aHUS
MaTEMaTUYECKOr0 aHAIN3a, BOSHUKHOBEHMS U Pa3BUTUS F€OMETPUH; - YHUBEPCAIbHBIN XapakTep
3aKOHOB JIOTUKH MAaTEMAaTUYCCKUX paCCY)KIleHI/II\/'I, X IPUMCHHUMOCTBL BO BCEX o0JacTax
YeNI0BEUYeCKON AeSITeTbHOCTH;
- BEPOSTHOCTHBIN XapaKTep pa3iNuHbIX MPOIECCOB OKPYKAIOILIETO MHUPA;
Auredpa
YmeTs:
- BBITIONTHSATH apu(hMEeTUYECKUE IeUCTBHUS, COUETast YCTHBIE M MUCbMEHHBIE IPUEMBI,
MPUMEHEHUE BBIUMCIUTEIbHBIX YCTPONUCTB; HAXOAUTh 3HAUEHUS KOPHS HATYPaJbHOU CTEIeHH,
CTCTICHH C PAIIMOHAIBHBIM ITOKa3aTelieM, JIorapudma, UCIoIb3ys TPH HeOOX0IMMOCTH
BBIYUCIIUTCIIBHBIC YCTpOﬁCTBa; II0JIB30BATHCA OHGHKOﬁ u HpI/IKPI)IKOfl IIpU MPAKTUICCKUX
pacueTax; - IpOBOJUTH IO U3BECTHBIM (hOpMyIiaM U TMpaBuUiaM rmpeoOpa3zoBaHus OYKBEHHBIX
BBIPQXXEHHH, BKIIFOUAIONIUX CTEIIEHU, PAJAUKAIIbI, ToTapu(Mbl U TPUTOHOMETPUIECKHE (DYHKIIUH;
- BBIYHUCJISATh 3HAYCHUS YUCIIOBBIX U 6YKBCHHBIX BBIpa)KeHHﬁ, OCYIICCTBIIAA H€O6XO)II/IMI)I€
MOJICTAHOBKH U MPeoOpa3oBaHMsl; HCIIONIH30BATh IPUOOPETEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOU IESITETLHOCTH U MMOBCEHEBHOM KU3HU JIJIA:

- IPAKTUYECKHUX PACYETOB IO PopMynam, BKIOUas GOpMyIIbl, COAEpIKAIIUe CTEIEHH,
paaukansl, Jorapudmel ¥ TPUTOHOMETpUYECKHEe PYHKIIUU, UCTIONB3YsI PU HEOOXOIMMOCTH
CIPaBOYHbBIEC MaTepUaibl U MPOCTEHUIINE BEIYUCIUTEIbHBIE YCTPONHCTBA;

DOyHKUUH U rpaduKu

YMers:

- OIPENENATh 3HaUeHUE (PYHKIIMH 110 3HAYCHUIO apryMEHTa MPH Pa3IUIHbIX CII0C00ax
3aiaHus YyHKITUHU; - CTPOUTh TPaPUKHA U3yUECHHBIX (PYHKITUI;



- ONUCBIBATH IO rpa@UKy U B MPOCTEHIINX clydasix 1o ¢popMyJsie MOBEIEHUE U CBONCTBA
GyHKIMA, HAXOAUTH 1O TpaduKy PyHKIIMHA HAUOOJIbIIINEe U HANMEHBIIINE 3HAYCHHS;

- pemaTh ypaBHEHHsI, IPOCTEUIIINE CHCTEMbl YPaBHEHUH, UCIIOIb3Yys CBOMCTBA (PYHKLUI U UX
rpaduKoB; UCIOIB30BATh MIPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUYECKON JeSITEIbHOCTH U
IIOBCEJHEBHOM KU3HHU JUISL:

- ONMHUCAHMS C TIOMOIIBIO (DYHKIIMI pa3IMUHbBIX 3aBUCUMOCTEH, IPEICTABICHUS X TpauiecK,
UHTEpIpeTannu rpauKos;

Hauaja MaTeMaTH4eCKOIo

aHaJu3a YMeTh:

BBIYHCIIATH MPOU3BOJIHBIE M TIEPBOOOPA3HBIC JIEMEHTAPHBIX (DYHKIIMH, HCTIOIB3YS
CIIPaBOYHBIC MaTEPHAJIBI; UCCIIEAOBATh B MPOCTEHIINX ClTydasX (HYHKIIMH HA MOHOTOHHOCTb,
HAaXOIUTh HAKMOOJIbIINE U

HAUMEHBIIINE 3HAYCHUS PYHKIIHA, CTPOUTH rPaQKA MHOTOUICHOB U IPOCTCHIIINX
PaIMOHATLHBIX (PYHKIIMIA C UCTIOJIB30BAHUEM ariiapaTa MaTeMaTHIECKOTO aHAIN3a; BEIYUCIISTH B
MPOCTEHIINX CIydasx IUIOMAAH ¢ UCIOJIb30BaHUEM IEPBOOOPa3HOIl;

MCIIOJIH30BATh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKON JEATEIHHOCTH U
IMOBCEIHEBHOM JKU3HU JIJIS:

peIIeHHs IPUKIAIHBIX 33]]a9, B TOM YHCIIe COIMATbHO-YKOHOMHYSCKUX U (PH3UIECKUX,

Ha HAnOOJIBIINE ¥ HAUMEHBIIINE 3HAYCHUS, HA HAX0XICHUE CKOPOCTH H YCKOPEHUST;
YpaBHeHUs] M HEPABEHCTBA

VYMeTh:

pelaTh pallioHAIbHEIE, TOKa3aTeIbHbIE U IOTapru(MUUECKHe YPaBHEHUS U HEPABEHCTBA,
MIPOCTENIINE UPPALIMOHATIEHBIE M TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI; COCTABIISITh
yYpaBHEHUS U HEPABEHCTBA 10 YCIOBHUIO 3a[a4M; UCIIOIB30BaTh JJIs IPUOIMKEHHOTO

pellieHns ypaBHEHUH U HEPAaBEHCTB TpadudecKuii MeTox;

n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTA MHOKECTBA PEIISHHUI MPOCTEHIIINX ypaBHEHUHN 1 UX
CHCTEM; HCIIO0Ib30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTHUECKOU JEATETbHOCTH 1
MMOBCEIHEBHOM KU3HU JIJIS:

MMOCTPOCHUSA U UCCIICAOBAHUA HpOCTGfIHIHX MaTEMATHUYCCKUX MOI[GJ'IGI\/JI;
DJIeMeHTbI KOMOMHATOPHKH ¥ TEOPHH BEPOSITHOCTH
YMers:
- pemaTh MpocTeiine KOMOMHATOPHBIE 3a/1a4l METOI0M Iepedopa, a TAKKE C
WCIIOJIb30BAaHUEM U3BECTHBIX (POPMYIT;
- BBIUUCIIAT B IPOCTEHUIINX CIIyyasiX BEPOATHOCTH COOBITHI HAa OCHOBE MOJICUETA YMCIIa UCXO/I0B,;
UCMOJb30BaTh MNPUOOPETEHHBIE 3HAHUS M YMEHHs B IPAKTUYECKOH JEATENbHOCTH U
HOBCG}IH@BHOI\/II KHU3HU I
- aHaJin3a p€aJIbHBIX YUCJIOBBIX JAaHHBIX, IPEACTABJIICHHBLIX B BUJC JUarpaMm, Fpa(i)I/IKOB;
- aHanu3a HHPOPMAIIUU CTATUCTUYECKOTO XapaKTepa.

MeTtoaunueckoe u yueOHO-IMIAKTHYECKOE 0O0ecreYeHue:
Jlureparypa:
1. Komsirun FO.M. yueGuuk ms 10 knacca, Mocksa, [Ipocsermenne, 2017.
2. AnreOpa u Hayana MaTeMaTH4YecKoro aHanusa, 11 kiacc: y4ue0. [{ng oOmeobpa3zoBarenbHbIX.
Yupexnennii / FO.M.Komsirun [u ap.], - M.: [Ipocsemenue, 2017t.
3. b.M.HgBneB, [lunakTruueckue MaTepuasl 1o ajaredpe u Hadanam aHanusza 10 k.
4. J1.O. JlennmeBa, TemMaTnuueckue TECTHI U 3a4€THI 1O aareOpe U HavajaM aHaIu3a.
5. I'.B.Jlopodees, COOpHUK 3a1aHM 17151 TPOBEACHHSI MICHbMEHHOTO YK3aMeHa 10 MaTeMaTHKeE.
6. COopHMKH TeCTOBBIX paboT g noarotosku k EI'D (10mrt.),®UITH, MUOO.
7. H.E.®enoposa, M.B.TkaueBa. M3yueHue anreOpsl 1 Hauaja MaTeMaTHIECKOTO aHainn3a-11.
Mockaa « [IpocBemienuey.
8. Iloypounsle muansl o yueOHuKy A.I. Mopakosuya. 11 k1. Bonrorpaz.



9. M.U.IIabynun. Aunaktuueckue Matepuansl. Anredpa -11. Mocksa « IIpocBemienue.
10. M.B.TkaueBa. Temarnueckue TecTbl. Anredpa-11. Mocksa « [Ipocserienue»
11. JImmakTudyeckrue MaTepuabl 1o anredpe u Hadayiam ananusa ais 10 u 11 kracca /B.1A.
Usnes, C.1.Caaxsn, C.W.1IBapudypr. M.: [IpocBemnieHue
12.YcrHbie ynpaxHaeHus o anredpe u Havainam anaiuza / P.J[.JIykun, T.K. Jlykuna, 1.C.
SAxynuna. M.: IlpocBemenue.
13.KoHTpospHbIE ¥ pOBEepOoUHbIe paboThI 1o anredpe. 10 11 ki.: Metoaudeckoe nocoodue /
3Basuu JI.W., Hlnsnounuk JI.S. M.: JIpoda.
14.Anrebpa u Havana ananuza. Tectel. 10 11 kmaccsr: yaeoHO-MeTo. [Tocobue. M.: [Ipoda.
15.Anrebpa 1 Havana aHanu3a: COOPHUK 3a]a4 JUIsl IOATOTOBKH U MTPOBEICHUS] UTOTOBOM
aTTecTanuu 3a Kypce cpenneit mkonst / U.P. Beiconkuit, JI.W. 3BaBuy, B.I1. [Turapes u ap.; mox
pen. C.A. lllecrakoBa. M.: Buemicurma-M.
16.JTutepatypa nis nmoarorosku k EI'D: -
EI'D 3000 3amau (A.JI.CemeHoB,..)
-TpenupoBounsie 3ananus ( T.A.Kopemkosa) ®UIIH; 2 Buna
- Tunoseie TectoBbie 3ananus ( T.A.Kopemkosa) ®UIIU; 3 Buaa
- Pemenue 3anay rpynnsl B ( F0.A.I'na3koB)
- BapuanTts! TpenupoBounbix 3aaanuii ( JI.O.lenumena) OUII;3
Buja - Pabouas rerpans(U.B. Smenko)
- Maremaruka. EI'D. Ilpaktukym. ( aBt. JI.JI. Jlanmo, M.A. [TonoB) CriocoOb!
(OpMBbI OLICHKHU pe3yibTaTa

Texyiuit KOHTPOJIb YCBOCGHUS MaTepraia OCYIIECTBISIETCS TyTeM YCTHOTO/TTUCbMEHHOTO
ompoca. [lepuoanuecku 3HaHUS 1 YMEHUS T10 MPOMIEHHBIM TEMaM MPOBEPSIFOTCS MUCbMEHHBIMU
KOHTPOJIBHBIMU HJIA TECTOBBIX 33JIaHUSMHU.

IIpu TecTupoBaHuM Bce BepHBIE OTBETHI OepyTes 3a 100%, Torma oTMeTka BBICTaBISIETCS B
cooTBeTCTBUU ¢ Tabmuuei: [IporeHT BeimonHeHus 3ananus/OTMeTka

95% u Gonee - OTIMYHO

80-94%% - xoporro

66-79%% - ynoBI€TBOPUTEIBEHO

MeHee 66% - HeYOBJIETBOPUTETHLHO

IIpu BBINOTHEHNH MPAKTHYECKOI Pa00Thl 1 KOHTPOJILHOI padoThI:

Conepxxanue 1 00beM MaTepHaa, I0UIEXKaIlero IPoBEpPKe B KOHTPOJIbHON paboTe, onpeaensercs
nporpammoil. [Ipu nmpoBepke ycBOEHUsI MaTepuaia BbISBISIETCS MOTHOTA, IPOYHOCTh YCBOCHHUS
y4alluMUCs TEOPUU U YMEHUE NPUMEHSATh €€ Ha IPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYaLHSIX.
OTMeTKa 3aBUCHUT TaKKe OT HAJIMUUS U XapaKTepa MOrPelIHOCTEH, JOMYIIEHHbIX Y4allUMUCS.

* 2pybas ouwibka — MOJHOCTBIO UCKAXKEHO CMBICIIOBOE 3HAYEHUE TIOHATHSI, ONIPEICIICHUS;

* nocpewHocmy OTPaXKaeT HETOUHbIE (POPMYJIMPOBKH, CBUIETEIILCTBYIONINE O HEYETKOM
IPEJCTaBICHUN PACCMATPUBAEMOr0 OOBEKTa;

* Hedoyem — HENPABUIILHOE Npe/iCTaBlieHNe 00 00BbEeKTe, He BIUSIOIIEr0 KapIUHAIBbHO Ha 3HAHUS
oTpeieIeHHbIe IPOrpaMMOii 00yueHuMs;

* MenKue nozpeuHocmy — HETOYHOCTH B YCTHOW M TUCbMEHHON PEYH, HE NCKAXKAIOIIHNE
CMBICJIa OTBETA UJIM PEILIEHUs, CIIy4YalHbIE OMUCKU U T.II.

OTaJIOHOM, OTHOCUTEIBHO KOTOPOTO OLIEHUBAIOTCS 3HAHUS YUAIIUXCS, SIBIISIETCS 00s3aTeNbHbIHI
MUHUMYM COJIEp>KaHUS 110 JaHHOMY TpeameTy. TpeboBaTh OT ydauuxcs OnpeaesieHns, KOTopble He
BXOJIST B HIKOJIBHBIM KypC — 9TO, 3HAUUT, HABJIEKATh Ha ce0s MPOOJIEMBbI CBSI3aHHBIE C HAPYILICHUEM
npaB yyamerocs («3akoH 006 00pa3oBaHUNY).

Hcxons 3 HOpM (MATHOAIIFHONM CUCTEMBI ), 3aJI0KEHHBIX BO BCEX MPEIMETHBIX 00JIaCTIX
BBICTaBJIICTCSI OTMETKA:

- «5» CTaBUTCS TIPH BBHIMOJHEHNUN BCEX 3aJIaHUN MTOTHOCTHIO WIIH NPH Hanmuauu 1-2
MEJIKUX MOTPEUIHOCTEN;

- «4» cTaBUTCS NMPU HATUYUH 1-2 HEJOYETOB MM OJHON OLTHOKMY;



- «3» CTaBUTCS MPH BBHIMOJIHEHUU 2/3 0T 00beMa MpeJI0KCHHBIX 3aJaHHiH;

- «2» CTaBUTCS, €CIU JOIYIIEHBI CYIIECTBEHHBIC OMIMOKH, IMOKAa3aBIME, YTO YYalluhCs He
BIIQJICET 00S3aTeNbHBIMA YMEHUSMHU TOJAHHOW TEeMe B TIOMHOW Mepe (HEe3HaHHE OCHOBHOTO
MIPOrpaMMHOTO MaTepHaa);

- «1» — OTKa3 OT BBHINOJHEHUS YICOHBIX 003aHHOCTEH.

YceTHBIN 0MPOC OCYIIECTBISIETCS HA KAXKIOM ypOKe (IBpUCTHUECKas Oecena, onpoc). 3agaueit
YCTHOTO OTIPOCA SIBJISETCS HE CTOJIBKO OLIEHUBAHHME 3HAHUH yJaIluXCs, CKOJIBKO ONpEeICHHIE
poOJIEMHBIX MECT B YCBOCHUHU Y4eOHOT0 Marepuaia v (UKCUPOBAHHE BHUMAHUS YYCHUKOB

Ha CJIO’KHBIX OHATHSX, SIBICHUAX, poniecce. OLeHKa YCTHBIX OTBETOB YYaIIUXCS.

OTBeT OIICHUBAETCSI OTMETKOHN «5», €CIIM YYSHHK MOJTHO PACKPhUI COAEpKaHUE MaTepraia B
o0beMe, IPeTyCMOTPEHHOM ITPOrPaMMON; H3JI0KHIIT MaTeprall TPaMOTHBIM S3bIKOM B
OIIpEeJIeTICHHOMN JIOTHYECKOH MOCIeJ0BAaTEIbHOCTH, TOYHO UCTIONB3YsI TEPMHHOJIOTHIO TAHHOTO
npeaMera Kak ydeOHOM JUCIUTUIMHBL, TPABUIBHO BBITOIHIII PUCYHKH, CXEMBI, COITYTCTBYIOIINE
OTBETY; [T0Ka3aJl yMEHUE WILTIOCTPUPOBATH TEOPETHYECKUE MTOJIOKECHUSI KOHKPETHBIMH IPUMEPaMU;
MIPOEMOHCTPHUPOBAJ YCBOSHUE PaHEe U3yYCHHBIX COMYTCTBYIOUINX BOIPOCOB, CHOPMHUPOBAHHOCTH
U YCTOMYHMBOCTB MCIIOJIB3YEMbBIX IIPY OTBETE YMEHUI1 1 HABBIKOB; OTBEYAJl CAMOCTOSTEIIHLHO Oe3
HABOJISIIMX BOIPOCOB y4HTENsl. BO3MOXKHBI 0/THa — IB€ HETOYHOCTHU TPU OCBEIICHUH
BTOPOCTENEHHBIX BOIIPOCOB WJIM B BBIKJIA/IKAX, KOTOPBIE YUSHHK JIETKO UCIIPABUII IO 3aMEYaHUIO0
YUUTEIS.

OTBeT OLIEHUBAETCS OTMETKOM «4,. €CITM OTBET YIOBJIETBOPSECT B OCHOBHOM TPEOOBAHMIM Ha
OTMETKY «5», HO IIPY 3TOM UMEET OJIMH U3 HEAOCTAaTKOB: JIONYIIEHBI OJIMH-/1BA HEI0YETAa IIpU
OCBELICHUU OCHOBHOT'O COJEP/KaHUSI OTBETA, UCIIPABICHHBIE 110 3AMEYAHHUIO YUUTENS; JOITYLICHBI
omnOKa nim 6osee AByX HEJ0YETOB ITPHU OCBELIEHUH BTOPOCTENIEHHBIX BOIPOCOB MU B
BBIKJIQJIKAX, JIETKO UCIIPABJIEHHBIE 110 3AMEYAHUIO YUUTEIIS.

OtmeTKa «3» CTaBUTCS B CIEAYIOIIUX CIy4yasiX: HETOIHO I HEMOCIEA0BaTENbHO PACKPHITO
coJiep’kaHue MaTepuaa, HO MOKa3aHo o0IIee MOHMMAaHKUE BOMIPOCa U MPOIEMOHCTPUPOBAHBI
YMEHMS, JOCTATOYHbIE JJIS JAJIbHEUIIIET0 YCBOSHHS TPOrPaMMHOTO MaTepuaia
ONPEAEIICHHBIE HACTOAIIEH MPOrPaMMOH.

OTMmeTKa «2» CTaBUTCS B CIEAYIOIINX CIydasix: HE PaCKPbITO OCHOBHOE COJIEpyKaHUE Y4eOHOTo
MaTepuaia; 0OHapyKeHO He3HAHHE UJIM HETIOJIHOE TOHUMaHUe YYEeHUKOM OOJIbIIeH WiIH
HauboJsee BaKHOM yacTH yueOHOro MaTepHana; JONyleHbl OIUOKH B ONPEesIeHUU TIOHATUH,
MIPU UCMOJIb30BaHUU CIIEIUATBbHON TEPMUHOJIOTUH, B PUCYHKaX, CXEMaX, B BBIKJIAIKaX, KOTOPbIE
HE MCIPABJIEHBI NIOCIIE HECKOJIBKUX HABOJAIIMX BOIPOCOB YUUTEIS.

OtmeTka «1» cTaBUTCS B CICAYIOIUX ClIydasaX: YHCHUK O6Hap}/)KI/IJ'I IMOJIHOC HC3HAHUEC U
HCIIOHMMAaHHE U3y4acMoro yqe6H0ro Martcpurajia; HC CMOI' OTBETUTh HU HA OAWH U3
MMOCTABJICHHBIX BOIIPOCOB 110 U3y4aCMOMY MATCpUally, OTKA3aJICd OTBEYATH HA BOIIPOCHI YYHUTCIIA.



