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IHosicHUTEALHAA 3aIIHCKA

PaGouast mporpamMmma y4ueOHOTO mpeamera «MaTtemaTuka: anredpa u Hadajla MaTeMaTHIeCKOTro
aHaJM3a, FeOMETPHUSI» COCTAaBIICHA B COOTBETCTBUU:

— ¢ TpeboBanusMu DenepanbHOrO TOCYJAPCTBEHHOIO 00pa30BaTEIbHOTO CTaHAApTa
cpeaHero oomero o0pa3oBaHUs, YTBEPXKACHHOTO MpUKa3oM MUHHCTEpCTBa 00pa30BaHUS U HAYKH
Poccuiickoit ®eneparuu ot 07.05.2012 Ne 413 (B neiicTByrolel peIakium);

— C Y4YeToM TpPUMEpPHONW OCHOBHOH 00pa3oBaTENbHON MNpPOrpamMMbl CpeaHEero OOIIero
oOpa3oBaHMs, OIOOPEHHOH pelieHHeM (eIepalbHOTO y4eOHO-METOJUYECKOr0 OOBESIUHEHHS TI0
o0memMy oopa3zoBaHuto (MpoTokost oT 28 utoHs 2016 1. Ne 2/16-3).

B coorBerctBun c mpuHsToi KoHuenmueil pa3BuTHs MaTeMaTHUeCKOro oOpa3oBaHHsS B
Poccuiickoit @enepanuu, MaTeMaTuyeckoe 00pa30BaHKE PEIIAET, B YACTHOCTHU, CIICIYIOIIUE KIIOYEBHIC
3aJauu:

— «IPENOCTaBIATH  KaXIAOMY O0OydaromeMmycsi BO3MOXKHOCTh  JOCTHXKEHHS  YPOBHSA
MaTeMaTHYeCKUX 3HaHUH, HEOOXOAUMOTO IS JaJbHEHIIIeH YCTICITHOM )KU3HU B OOIIECTBEY;

— «obecrnieunBaTh HEOOXOAUMOE CTPAHE YUCIIO BBITYCKHUKOB, MATEMAaTUYECKasl MOTOTOBKA
KOTOPBIX JIOCTAaTOYHA JJIsi MPOJOJDKCHHS O0Opa3oBaHUS B PA3IMYHBIX HAMPABJICHUAX W JUISA
MIPAKTUYECKON JIeATEIbHOCTH, BKIIIOUAs MPENOoIaBaHue MaTeMaTHKH, MaTEeMaTHYECKHE UCCIICIOBAHMS,
paboty B chepe MHPOPMAIIMOHHBIX TEXHOJIOTHNA U AP.»;

— «B OCHOBHOM O00IleM H cpeaHeM oOIeM 00pa3oBaHUU HEOOXOAUMO MPETyCMOTPETh
MOJITOTOBKY OOYYAIOMIMXCS B COOTBETCTBHUU C WX 3ampocaMH K YpPOBHIO TOATOTOBKH B cdepe
MaTeMaTHYeCKOro o0pa3oBaHUs».

COOTBETCTBEHHO,  BBIACNSIOTCS TPU  HaAmpaBlieHUuss TpeOoBaHUN K  pe3ylbTaTam
MaTeMaTHYeCcKoro o0pa3oBaHUs:

1) TpaKTHKO-OPUEHTHPOBAHHOE MaTeMaTHUYECKOe 00pa3oBaHue (MaTeMaTHKa JIsl KH3HH);

2) MaremaTHKa JUIs KCIOJIb30BaHus B podeccuu;

3) TBOpYeCKOE HaMpaBlCHHUE, HA KOTOPOE HAllEIEHbI T€ 00YUYaIOIIHECs, KOTOPhIC TUTAHUPYIOT
3aHUMAThCsl TBOPUYECKON U MCCIIEIOBATEIHCKON paboTOM B 007aCTH MaTeMAaTUKH, (PU3UKHA, SKOHOMUKH
U ApYTUX 00JIaCTsX.

DT HampaBJeHHs pEaTu3yloTcs B TpeOOBaHUSAX K pe3ylbTaTaM MaTeMaTUYeCKOTO
o0Opa3oBaHMsI.

Ha 6a30BOM ypOBHE:

—  Bremyckauk HayuuTes B 10-11-m kmaccax: AJisi HCTIOIB30BAaHUS B TIOBCETHEBHOW JKU3HU
U o0ecredyeHnuss BO3MOXKHOCTH YCIEUIHOTO MPOJOJDKEHHsS OOpa3oBaHUS MO CHELUAIbHOCTSAM, HE
CBA3aHHBIM C IIPUKJIAJHBIM UCIIOJIb30BAHUEM MATEMATUKH.

— BEIMyCKHUK MOJYYHT BO3MOXKHOCTH HayduThess B 10-11-m kiaccax: misi pa3BUTHS

MBIINIJICHUS, HCIIOJIB30BaHUSA B HOBCG)IH@BHOﬁ JKH3HU W 00ecCIieueHUs] BO3MOKHOCTH YCII€UIHOT' O



MPOJOIDKEHUST 00pa30BaHMsI IO CIEIHAIBHOCTSIM, HE CBS3aHHBIM C IPUKIAJHBIM HCIIOJIb30BAaHHEM
MaTEMaTHKHU.

Ilesm ocBoeHusi mnporpaMmbl 0a30BOro YypoBHsI — oOecleyeHHEe BO3MOXHOCTH
UCIOJIb30BaHUS MAaTEMATHYECKUX 3HAHWM W YMEHUH B IIOBCEAHEBHOW >KM3HM M BO3MOKHOCTH
YCHEWIHOr0 MpOJOJDKEHUSI 00pa30BaHMA IO CHEIHUAIBbHOCTSIM, HE CBSI3aHHBIM C IPUKIAJAHBIM
UCTOJIb30BaHMEM MareMaTukH. [Iporpamma mo maremaruke Ha 6a30BOM YpOBHE MpeAHa3HA4YEeHA IS
00yJaroImuxcs CpeIHEH IKOJIbI, HE CTIBITHIBABIIMX CEPbE3HBIX 3aTPYAHEHUH Ha MIPEIBIAYIIETO YPOBHS
oOy4eHwUs.

OOyuaroniuecs, OCyIECTBIAOLINE 00yYeHHe Ha 6a30BOM YPOBHE, JIOJIKHBI OCBOMTH OOLIHE
MaTeMaTHYeCKUe YMEHHUs, HEOOXOAMMBIE JJIs KHU3HH B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHHU
MOJTy4Yar0T BO3MOXKHOCTh M3YUUTh MPEAMET TIy0ske, C TeM YTOOBI B JabHEUIIEM ITPH HEOOXOAMMOCTH
U3y4aTh MaTEMATUKY JUIs TPO(HECCHOHAIBHOTO TPUMEHEHHUS.

[Tpyr m3yyeHHH MaTeMaTHUKU OOJIbLIIOE BHMMAaHHUE YAEISIETCS Pa3BUTHUIO KOMMYHHKATHBHBIX
ymeHuit (popMynupoBaTh, apryMEHTHPOBATh U KPUTUKOBATH), (POPMHPOBAHUIO OCHOB JIOTHYECKOTO
MBIIUICHHAsS] B YaCTU IPOBEPKM HCTHHHOCTU M JIO)KHOCTH YTBEPKICHUH, ITOCTPOEHUS IIPUMEPOB U
KOHTPIPUMEPOB, LENOYEK YTBEPXKICHUH, (OPMYJIMPOBKM OTPHUIIAHMH, a TakKe HEOOXOAMMBIX H
JOCTaTOYHBIX YCJIOBMH. B 3aBUCMMOCTM OT ypoBHsS IporpamMMmbl OOJIbIll€ MJIM MEHbIIE BHUMAHHUS
yIensieTcss YMEHHIO paboTaTh MO alrOpuTMY, METOAAM IOMCKA aJrOpUTMa W ONPEACICHHIO T'PaHUII
MPUMEHUMOCTH aNrOpuTMOB. TpeboBaHus, chopMyIHpOBaHHBIE B paszeine «l eomeTpus», B Oobliei
CTEMEHU OTHOCSTCS K Pa3BUTHIO MIPOCTPAHCTBEHHBIX MPEICTABICHUN M IpapUuecKUX METOI0B, YEM K
(opMaTbHOMY OMHMCAHUIO CTEPEOMETPUUECKUX (PAKTOB.

B nepuonx upe3BbIYAaMHBIX CHUTyallMld, IIOTOJHBIX YCJIOBUM, BBEICHHUS KAapaHTHHHBIX
MeponpusaThii no 3aboneBaemoctu rpunnoM, OPBU u apyrumu nHQEeKIMOHHBIMU 3a00JI€BAHUSMU,
o0pa3zoBaTeNbHBIA MpOLECC MO JaHHOMY y4eOHOMY HpPEIMETY OCYLIECTBISETCS C HCIOJIb30BAHUEM
JMCTAHIIMOHHBIX TEXHOJOTHH, «3JIEKTPOHHBIX THEBHUKOBY, COLIMAIBHBIX CeTel U pyrux (Gopm.

Kypcer maremarnku s 10-11kmaccoB CKiIaabIBaeTCsl M3 CIEAYIOMUX COJIEPKATEIBHBIX
KOMITOHEHTOB: aireOpbl, MaTeMaTUYeCKOTO aHajan3a, KOMOWHATOPUKH U TEOPUH BEPOSITHOCTEM,
TE€OMETPHUH.

VY4eOHbIH TU1aH HA n3ydyeHue mMaremMaTuku B 10 — 11 kiacca Ha 6a30BOM ypOBHE OTBOJIHUT Ha
M3y4eHHe anreOpbl U Hayajla MaTeMaTH4Yeckoro aHanu3a - 140 gacoB (2 yaca B HeJIeNI0), T€OMETPUN —
140 gacoB (2 Jaca B HEZENIO);

[Tpenmer ««Matemaruka: anrebpa M Hayajlla MaTeMaTHYECKOTO aHalIMu3a, TEOMETPHUSN)
OTHOCHUTCS K MpeIMeTHOI obnactu «MaTemaTtuka 1 UHQOpMaTHKa»

dopmamMH HTOTOBOM (MPOMEKYTOYHOM ) aTTECTALIUHU SIBIISIFOTCS: UTOTOBasi KOHTPOJIbHAs paboTa

B (hopmare EI'D.






IInanupyemMble pe3yJbTaThl 0CBOCHHS y4eOHOIr0 nMpeaMera

«MareMaTHKa: a.nre6pa N HAaYajJa MaTeMaTH4Y€CKOro anajiuia, recoMmeTpus»

CranpapT ycraHaBiaMBaeT TpeOOBaHUS K Pe3ysbTaTaM OCBOEHUS OOydYarOUIMMUCS OCHOBHOM
00pa3oBaTeNbHON POTPAMMBI:

- TMYHOCTHBIM, BKITIOYAIOIIUM TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIINXCSI K CAMOPA3BUTHIO U
JUYHOCTHOMY  CaMOOIPENEICHUI0, C()OPMHUPOBAHHOCTH WX MOTHUBAMM K OOY4YCHHIO U
LICJICHAIIPABJIICHHON  ITO3HABAaTEIbHOM  JIEATENbHOCTH, CUCTEMBl 3HAUYMMBIX COLHAJIBHBIX U
MEXJINYHOCTHBIX OTHOLICHWH, LEHHOCTHO-CMBICIOBBIX YCTAaHOBOK, OTPaXalOUIMX JMYHOCTHBIE H
rpaXJaHCKHE TO3ULUU B JIEATEIBHOCTH, NMPAaBOCO3HAHHUE, SKOJIOTMYECKYIO KYJIbTYpPY, CIOCOOHOCTh
CTaBUTH LEJIM U CTPOUTH KU3HEHHBIC IUIAHBI, CIOCOOHOCTh K OCO3HAHUIO POCCUHCKOM Tpa’kKAaHCKOM
UJCHTUYHOCTHU B IIOJMKYJIBTYPHOM COLIUYME;

- METanpeAMETHBIM, BKIIOYAIOIUM OCBOCHHbIE 00YYarOIUMUCS MEKIPEIMETHbIE TOHATUS U
yYHUBEpCaJbHble Yy4eOHblE JIeHCTBUS (PEryJsATUBHBIE, I103HABATEIbHbIE, KOMMYHUKATHUBHbIE),
CIIOCOOHOCTh MX MCIOJB30BaHUS B TIO3HABATEILHOW W COLMAIBHOM MPAKTHKE, CAMOCTOSTEIBHOCTD B
IUTAHUPOBAHUU M OCYLIECTBICHUU YU€OHOM NEesTeIbHOCTH U OpraHU3aluu y4eOHOro COTpYAHUYECTBA
C IeAaroraMM M CBEPCTHUKAaMH, CHOCOOHOCTh K IMOCTPOEHHUIO HMHIAMBHUIYalbHOH 00pa3oBaTesbHOM
TPAeKTOpWH, BIIQJICHUE HABBIKAMH Y4eOHO-HCCIEIOBATEIbCKONW, TPOCKTHOH H  COLMAIBHOM
NeSITENIbHOCTH;

- TpeAMETHBIM, BKIIOYAIOIIUM OCBOCHHbIE OOYYarOIIMMHUCS B XOJ€ M3Y4YEHHUs Yy4eOHOro
npeaMera yMeHMs, creuupuyeckue JUisl JaHHOW NpeAMETHOW 00JIacTH, BBl AEATENbHOCTH IO
MIOJIyYEHHIO HOBOT'O 3HaHMS B paMKax y4eOHOro mpeaMeTa, ero Mmpeo0pa3oBaHMIO U NMPUMEHEHHIO B
y4eOHBIX, YU€OHO-TIPOEKTHBIX M COLMAIBLHO-TIPOEKTHBIX CUTYyalusiX, (GOpMUpPOBaHHE HAYYHOI'O THIA
MBIILJICHMS], BJIaJICHUE HAYYHOW TEPMUHOJIOTHEN, KIIFOUEBBIMH ITOHATHAMH, METOIaMU U IIPUEMaMHU.

JInuHocTHBIE pe3yiabTaThl B c(epe oTHOmeHWH o0y4yamommxcss K cede, K CBOeMy
310POBBIO, K IO3HAHHIO ce0sl:

—OpHUeHTaIMs O0y4arolUXCcsl Ha JOCTH)KEHUE JIMYHOTO CYACThs, PEAM3alliI0 MO3UTHBHBIX
KU3HEHHBIX MEPCIEKTUB, THULIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIOCOOHOCTB K TUMYHOCTHOMY
CaMOOIIPEICIIEHUIO0, CTIOCOOHOCTh CTAaBUTh LEJIN U CTPOUTH KU3HEHHBIE IJIaHbI;

—TOTOBHOCTh U CIIOCOOHOCTh OOecrneyuTh cede M CBOMM OJM3KUM JOCTOWHYIO *HU3Hb B
MPOLECCE CAMOCTOSITETLHON, TBOPYECKON M OTBETCTBEHHOM JEATEIBHOCTH;

—TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS K OTCTaMBAaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIpaOaThHIBaTh COOCTBEHHYIO MO3MIIMIO I10
OTHOIIECHHUIO K 00IIECTBEHHO-MTOJIUTUYECKUM COOBITUSIM MPOIIJIOTO ¥ HACTOSIIIET0 Ha OCHOBE OCO3HAHUS

Y OCMBICJIEHUS] UCTOPHUH, JYXOBHBIX IEHHOCTEN U JOCTHKEHUI HAIlIEH CTpaHbI;



—TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS K CaMOPa3BUTHUIO M CAMOBOCIUTAHHUIO B
COOTBETCTBHUM C OOIIEYENIOBEUSCKUMH IIEHHOCTSIMH M HJeallaMd TPaXXIaHCKOro OOIIecTBa,
MOTpeOHOCT, B (PU3MYECKOM CaMOCOBEpPUICHCTBOBAHUHU, 3aHATHSAX CHOPTHUBHO-03J0OPOBUTEIBHOM
NEATEIbHOCTBIO;

—TMPHUHITHE U peau3alus [EHHOCTEH 3I0pOBOTO M 0€30MacHOro o0pasa JKHU3HH, OepekHOe,
OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DH3UYECKOMY M TICHXOJIOTHYECKOMY
3/10pOBBIO;

— HENPUSTHE BPEIHBIX MPUBBIYCK: KYPEHUS, YIIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB.

JIudHOCTHBIE pe3yabTaThbl B cepe oTHOMIEeHUI o0yyaomuxcsa Kk Poccun kak k Pogune
(OteuectBy):

—poccuiickas WACHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHMIO POCCHUUCKOM HMJICHTUYHOCTH B
MOJIUKYJIBTYPHOM COIIMYME, YYBCTBO MPHUYACTHOCTU K UCTOPUKO-KYIBTYPHOM OOIIHOCTH POCCHIICKOTO
Hapoja u cynb0e Poccnu, maTpuoTu3m, rOTOBHOCTD K Cly:keHHI0 OTedecTBY, €ro 3allluTe;

—yBa)K€HUE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH niepe] PoauHoM, ropaocT 3a cBoi
Kpaii, cBoro PoauHy, mpoluioe M HacTosllieée MHOIOHAllMOHAJIBLHOrO Hapoja Poccuu, yBaxeHue K
rocy/1IapCTBEHHBIM CUMBoOJIaM (rep0, duiar, TuMH);

—(hopMUpOBaHHE YBAXKEHUSI K PYCCKOMY SI3BIKY KaK TOCYJapCTBEHHOMY s3bIKy Poccuiickoii
Odenepanyu, SBISIFOMIEMYCS OCHOBOM  POCCHWMCKOW HMIEHTUYHOCTH W TJIABHBIM  (DakTOpOM
HAI[MOHAJILHOTO CaMOOIIPE/IETICHUS;

—BOCMHUTAHUE VYBAXKEHUA K KYyJIbType, s3bIKaM, TPAJAMIMSIM U OObIYassM HapOJOB,
npoxxusaromux B Poccuiickon ®@enepannu.

JInuHOCTHBIE Pe3yJIbTAThI B c(hepe OTHOIIEHUI 00yHAIOIIUXCS K 3aKOHY, FOCY/IapCTBY H
K IPaKIaHCKOMY 001LIeCTBY:

—TIPaXKJAHCTBEHHOCTh, TpaXKJAHCKas MO3ULUS AaKTUBHOIO M OTBETCTBEHHOIO 4JIEHA
pPOCCUICKOTO OO0IIeCTBa, OCO3HAIOIIET0 CBOM KOHCTHUTYIIMOHHBIE MpaBa U 00s13aHHOCTH, YBAXKAIOUIETO
3aKOH ¥ TPaBOMOPSIOK, OCO3HAHHO TPUHUMAIOIIETO TPATUIIMOHHBIE HAlMOHAIBHBIE U
o0IIeyeI0BEYECKNE T'YMAaHUCTHUYECKHE W JE€MOKPAaTUYECKHE I[IEHHOCTH, TOTOBOTO K YYacTHIO B
00IIIeCTBEHHOM JKH3HH,

—TpHU3HAHUE HEOTUYKIAEMOCTH OCHOBHBIX MPaB U CBOOO] YEIOBEKA, KOTOPhIE MPUHAIEKAT
KaXJIOMY OT POXJIEHHUS, TOTOBHOCTh K OCYILIECTBICHHIO COOCTBEHHBIX MpaB U cBO0OA 06€3 HapyIIeHHs
mpaB W CBOOOJ APYTUX JIMI], TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE IpaBa M CBOOOJBI YEIOBEKA U
rpaXJIaHWHA COTJIACHO OOINENPU3HAHHBIM TMPUHIUIIAM W HOpMaM MEXIYHapOJAHOTO MpaBa U B
cootBeTrcTBUM ¢ KoHcTuTynueut Poccuiickoit @enepanuu, mpaBoBas U MOJIUTHYECKasi TPAMOTHOCTb;

—MHPOBO33PEHHUE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAayKd U
OOIIIECTBEHHONW TIPAKTUKH, OCHOBAaHHOE Ha JHUAJIOT€ KYJIbTYp, a TakKe Pa3IHIHbIX (popm

O6H.ICCTBCHHOFO CO3HAaHUs, OCO3HAHHUEC CBOCTO MECTA B IMOJIUKYJIBTYPHOM MHPE;



—MHTEPUOpU3aLMsl LIEHHOCTEH JEMOKPATUH M COLMAIBHOM COJUAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMpPOBAaHUIO OTHOLIEHUH B IPYIIIE MM COLUAIbHON OpraHU3aly;

—TOTOBHOCTh OOYy4aroIIMXCsl K KOHCTPYKTMBHOMY YYacTUIO B IPHUHATUU PELICHUH,
3aTparvBalOIMX HX IpaBa M HUHTEPEChl, B TOM 4YHCIE B PA3JIMYHbIX (opMax OOLIECTBEHHON
caMOOpraHu3aluy, CaMOYIIPaBJICHUsI, OOLLIECTBEHHO 3HAUMMOM €A TEIIbHOCTH;

—TPUBEPKEHHOCTh HACSIM HMHTEPHAIIMOHANIN3MA, JIPYKOBbI, PpaBEHCTBA, B3aUMOIIOMOILIN
HapoJ10B; BOCIIUTAHUE YBAKUTEILHOTO OTHOIIEHUS K HALIMOHAJIBHOMY JIOCT

—OUHCTBY JIIOJIEH, UX YyBCTBAM, PEIUTHO3HBIM YOCKICHUSM;

—TOTOBHOCTh OOYyYaroIUXcsd HPOTUBOCTOATh MJCOJIOIMH HKCTPEMHU3Ma, HaIMOHAIN3Ma,
KceHo(oOUM; KOPPYNIKHU; TUCKPUMHUHAIIMH IO COITMATIBHBIM, PETTUTHO3HBIM, PACOBBIM, HAI[HOHAIBHBIM
IIPU3HAKaM U JIPYTUM HETaTUBHBIM COLUAJIbHBIM SIBJICHUSM.

JInuyHOCTHBIE pe3yabTaThl B cdepe OTHOMICHHI O00y4YaloIMXCS C OKPY/KAIOLMMMH
JIIOIBMU::

—HPABCTBEHHOE CO3HAHHUE U NIOBE/ICHNE HA OCHOBE YCBOECHHUS OOIIEUEIIOBEUECKUX [IEHHOCTEM,
TOJIEPAHTHOI'O CO3HAHUS U MOBEJIEHUS B MOJIUKYJIbTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IUAJOr C JPYTUMH JIIOJIbMHU, JOCTUraTb B HEM B3aUMOIIOHMMAHUs, HAaXOIUTh OOIIME LeNu HU
COTPYIHHUYATH JUISl UX JTOCTHIKEHUS;

—IPUHITHE TYMAHUCTUYECKUX LIEHHOCTEH, 0CO3HAHHOE, YBAXKUTEIBHOE U 100pOKEIATEIbHOE
OTHOILIEHHUE K IPyrOMY Y€JIOBEKY, €T0 MHEHUIO, MUPOBO33PEHHUIO;

—CIOCOOHOCTh K CONEPEKUBAHUIO U (POPMHUPOBAHUE TO3UTUBHOTO OTHOLIEHHUS K JIFO/IIM, B TOM
qucye K JIMIaM C OTpaHNYEHHBIMU BO3MO>KHOCTSIMH 3/10pOBbS U MHBAIMIaM; OEpEXHOE, OTBETCTBEHHOE
1 KOMIIETEHTHOE OTHOIIEHHE K PU3NYECKOMY U IICUXOJIOTHYECKOMY 370POBbIO APYTUX JIIOJEH, yMEHHE
OKa3bIBaTh MEPBYIO MIOMOIIIb;

—(dopMHpOBaHUE BBIPAKEHHOW B TMOBEJCHMM HPABCTBEHHOM IO3MLMH, B TOM 4YHCIE
CIOCOOHOCTH K CO3HATEIbHOMY BbIOOpY 00pa, HPAaBCTBEHHOIO CO3HAHMS U TOBEACHUS Ha OCHOBE
YCBOEHHUsI OOIIEUEIOBEYECKUX LEHHOCTEH U HPAaBCTBEHHBIX UYBCTB (UE€CTH, J10JIra, CHPaBEIMBOCTH,
MUJIOCEPIUS U IPYKETIO0Hs);

—pa3BUTHE KOMIIETEHIIMI COTPYAHHUYECTBA CO CBEPCTHUKAMHM, JAETBMU MIIAJIIETO BO3pacTa,
B3pOCIIBIMU B 00pa30BaTebHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-HUCCIe0BaTeNbCKOM, TPOSKTHON 1
IpPYTUX BUAAX AESTEIbHOCTH.

JInyHOCTHBIE pe3y/IbTaThl B C(pepe OTHOLICHUH 00y4aloUIUXCH K OKpPYKaleMy MHUpY,
JKMBOH MPUPO/JE, XYyN0KECTBEHHOH KYJIbType:

—MHPOBO33PEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU, 3HAUMMOCTH
HayKH, TOTOBHOCTh K HAYyYHO-TEXHMYECKOMY TBOPUYECTBY, BIAJCHHE NOCTOBEPHOW MH(poOpManuen o
MEPEIOBBIX JAOCTHKEHUAX M OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOM HAyKH, 3aMHTEPECOBAHHOCTH B

HAyYHBIX 3HaHUSAX 00 yCTpoicTBE MHpa 1 OOIIEeCTBa;



—TOTOBHOCTH U CHOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CAMOOOPa30BaHHIO, HA IPOTSKEHUU
BCEHl KM3HM, CO3HATEIbHOE OTHOLICHHE K HEMPEPhIBHOMY OOpPa30BaHHIO KaK YCJIOBHIO YCHEIIHOW
npodeccnoHanbHOM U 0OLIECTBEHHON AESITENbHOCTH;

—3KOJIOTHYECKasl KyJIbTypa, OepekHOe OTHOLICHHUS K POAHON 3emiie, PUPOIHBIM OOrarcTBam
Poccun um wMupa; NOHMMaHUE BIUSHHUA COLMAIBHO-)KOHOMHYECKMX IIPOIIECCOB HA COCTOSIHHE
MPUPOJHON U COLMAIBHOW CpeJbl, OTBETCTBEHHOCTb 32 COCTOSHUE MPUPOJHBIX PECYPCOB; YMEHHS H
HaBBIKM PAa3yMHOTO IPUPOAOINOIb30BAHUSA, HETEPIUMOE OTHOIICHHE K ACHCTBUSAM, IPUHOCSIIUM BpeJl
9KOJIOTMH;, IPUOOPETEHNE OIbITa SKOJIOr0-HAIIPABICHHOM e TEIbHOCTH;

—3CTETUYECKOE OTHOLIEHUS K MHUPY, TOTOBHOCTh K JCTETHUYECKOMY OOYCTpOMCTBY
COOCTBEHHOTO OBITA.

JInuHOCTHBIE pe3yJabTaThl B cepe OTHOLIEHUI 00y4alOIIUXCSA K ceMbe U POAMTE/SIM, B
TOM YHCJIe MOATOTOBKA K CeMeiHOM *KU3HU:

—OTBETCTBEHHOE OTHOIICHUE K CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSITHSI IICHHOCTEH
CEMEHHOM KHU3HHU,

—IOJIOKUTEIbHBINA 00pa3 CeMbU, POAUTENLCTBA (OTLIOBCTBA U MAaTEPUHCTBA), UHTEPUOPU3ALIUS
TPaJAULIMOHHBIX CEMEWHBIX IIEHHOCTEH.

JInuHoCcTHBIE pe3yabTaThl B c(epe OTHOLICHUS OOy4yawumuxcsi K TpyAy, B cdepe
COUMAIBLHO-IKOHOMHYECKHX OTHOIIIEHUIA:

—yBaXeHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOECH COOCTBEHHOCTH,

—OCO3HaHHBIN BBIOOp Oyaymiei mpodeccun Kak MyTh W CHOCOO peanu3anui COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

—TOTOBHOCTh OOYYalOMMXCS K TPYAOBOW MNpo(ecCHOHAIBHOW NeATENPHOCTH Kak K
BO3MOKHOCTH y4YacTHsI B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIEHAIMOHATBHBIX
npooem;

—TMOTPEOHOCTh TPYAMUTHCS, YBaXEHHE K TPYAy M JIIOASAM TPy, TPYAOBBIM JOCTHKECHHSIM,
T0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHUE K Pa3HBIM BHJIAM TPYAOBOH JAEATEIBHOCTH;

—TOTOBHOCTh K CaMOOOCITY)KHBaHHUIO, BKJIOYas OOYYEHHWE W BBHINOJHEHUE JOMAITHUX
00s13aHHOCTE.

JInunocTHBIE pe3yjbTarhbl B cepe (Pu3n4ecKoro, NCUX0A0ru4ecKoro, COUAILHOI0 U
aKaJgeMH4ecKoro 0,1aromnoJy4yusi 00y4aoummxcs:

—(u3nueckoe, SMOIMOHATBHO-TICUXO0JIOTMUECKOE, COI[HAIbHOE OJaronoiayyue o0ydaroumxcs
B JKM3HU 00pa30BaTENbHOM OpraHU3alMy, OIIYIIEHHE JEeThbMH O€30MacHOCTH M ICHXOJOTMYECKOIro

KoM$popTa, THPOPMALMOHHON OE30MACHOCTH.



I[lnanupyemMbie MeTanpeaMeTHbIE Pe3yJabTaThl

MertamnpenMeTHble  pe3ylbTaThl OCBOCHUS OCHOBHOM  00pa30BaTeNbHOW  MPOTpaMMBbI
MPEACTABIICHBI TPEMS TPyINIaMU YHUBEPCAIBHBIX YueOHBIX neiictuid (Y'Y ]I).

PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eliCTBHS
BorinycKHUK HAy4YUTCH:

—CaMOCTOSITENIBHO ONPEIENSITh LENH, 3a7aBaTh apaMeTpbl U KPUTEPUH, IO KOTOPBIM MOYKHO
OIIPEAEIUTD, YTO LI€Ib IOCTUTHYTA;

—OLICHUBATh BO3MOJKHBIE IOCJIEICTBHUS JOCTH>KEHHS IMOCTAaBJICHHON LIEIU B JESATEIbHOCTH,
COOCTBEHHOM MKHU3HU U KU3HU OKPY>KAIOIIUX JIF0JIeH, OCHOBBIBAsACh HA COOOPaKEHUSIX ITUKH U MOPAJIH;

—CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7a4ud B 0OOpA30BATEIBHON NEATEIHHOCTH H
KU3HEHHBIX CUTYaIIMSIX;

—OIICHUBATh PECYPCHI, B TOM YHCIIE BpeMs U Apyrue HeMaTeprallbHbIe PecypChl, HEOOXOIMMBbIE
JUTSL TOCTUKEHUS TOCTaBICHHOM LIeJH;

—BBIOMpATh TYTh JOCTHMIXKCHHS IICJIM, IUTAHUPOBATh pEIICHHE ITOCTABJIICHHBIX 3aj1ad,
ONTUMU3UPYS MaTepUAJIbHBIC U HEMaTepUAIbHBIC 3aTPATHI;

—OpraHu30BbIBaTh JI(PGEKTUBHBIA TMOHCK PECYpPCOB, HEOOXOAMMBIX I JAOCTHXKEHUS
MIOCTaBJIECHHOM 11eH;

—COIIOCTaBJISITh ITOJIYYEHHBIN pe3ynbTaT JAesITEIbHOCTU C IOCTABJICHHON 3apaHee LIETbIO.

ITo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS
BorinyCcKHUK HAy4YHTCH:

—HUCKaTh M HaXOJIUTh OOOOIIEHHBIE CIIOCOOBI pElIeHHs 333y, B TOM YHCIE, OCYIIECTBISThH
pa3BepHYTHIN MH(GOPMAIIMOHHBIN TTOUCK M CTABUTH HAa €0 OCHOBE HOBBIE (Y4€OHbBIE U MTO3HABATEILHBIC)
3aJ1a4y;

—KpUTHYECKH OIEHHBaTh M HWHTEPIPETHPOBATH HMHPOPMAIMIO C Ppa3HBIX MO3UIHH,
pacmo3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUHS B UH(HOPMAIIMOHHBIX HCTOYHHUKAX;

—HUCIOJIb30BaTh PA3JIMYHbIE MOJIEIbHO-CXEMATUYECKUE CpEACTBA JJs IPEICTaBJICHUS
CYIIIECTBEHHBIX CBSI3€M W OTHONICHWM, a TaKXe MPOTUBOPEUYHH, BBIABICHHBIX B WH()OPMAIMOHHBIX
HMCTOYHMKAX;

—HaxoJUTh U NPUBOJUTH KPUTUUECKHE APTYMEHTHI B OTHOIIEHUHU JEUCTBUI MU CYKJIEHUU
JPYToro; CIIOKOMHO U pa3yMHO OTHOCHUTHCS K KPUTHYECKUM 3aMEUYaHHUSIM B OTHOLLIEHUU COOCTBEHHOTO
CYXJICHHUsI, pacCMaTPUBaTh UX KaK peCcypc COOCTBEHHOT'O Pa3BUTHS;

—BBIXOJWTh 332 PaMKH Yy4eOHOro MpeaMeTa M OCYIIECTBIATH IEJCHANPAaBICHHBIN TOUCK
BO3MOKHOCTEH Ul IIHMPOKOTO MEPEHOCa CPEACTB U CIIOCOOO0B JeHCTBUS;

—BbICTpauBaTh UHANBUAYAIbHYIO 00pa30BaTeNIbHYIO TPACKTOPHIO, YUUTHIBAs OTPAaHUYEHHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUICHUS;

— MCHSTH U YACPIKUBATHL PA3HBIC ITO3UIIUU B IMO3HABaTEIIbHOM JesITEeIbHOCTH.



KomMyHuUKaTHBHBbIE YyHHBepcaJlbHble Y4eOHbIe qelcTBHSA

BbINyCKHHUK HAy4YUTCS:

—OCYHIECTBJIATE ACJIOBYI0O KOMMYHUKalIUIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIbIMHA (KaK

BHYTpHU 00pa3oBaTeIbHON OpraHU3alluy, TaK U 3a ee MpejaesaMu), oJ0upaTh NapTHEPOB AJIS JEJI0BOM

KOMMYHHKAITMH HCXO/IS U3 COOOpaKEHUH Pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, @ HE IMYHBIX CUMIIATHIA;

—TIpY OCYIIECTBICHUH I'PYNIIOBON PaOOTHI OBITH KaK PyKOBOAMUTENEM, TaK U YWICHOM KOMaHIbI

B pa3HBIX pOJIsIX (TeHepaTop uaei, KpUTUK, UCIIOJHUTENb, BEICTYIAOIINM, SKCIIEPT U T.1.);

—KOOpPJIMHUPOBATL M  BbIIIOJHATDH pa60Ty B YCJIOBHAX pe€ajlbHOTO,

KOM6I/IHI/IpOBaHHOFO B3aI/IMO,HCI>'ICTBI/IH;

BUPTYaJIbHOIO U

—Ppa3BCpHYTO, JIOTUIHO U TOYHO HU3JIaraTb CBOXO TOYKY 3pCHHA C UCITIOJIb30BAHUCM aACKBATHBIX

(yCTHbIX n HI/ICBMGHHLIX) SA3BIKOBBIX CPCACTB,

—paciio3HaBaTb KOH(i)JII/IKTOFeHHBIe CUTyalluu U MpeaoTBpaliaTb KOH(bJ'II/IKTLI JI0 UX aKTUBHOMU

(1)331:»1, BBICTpanBaTh ACJIOBYIO U o6pa30BaTenLHy10 KOMMYHUKANUIO, n30eras TMYHOCTHBIX OLICHOYHBbIX

CYKJICHUU.

Hpe}lMeTHLIe pe3yJabTaThbl

Ba3zoBblii

YPOBeHb

«I1po6eMHO-(pYHKIIMOHAJIbHBIE Pe3yJIbTaThbD)

Pazgen BbInyCKHUK Hay4uTCs BbINyCKHUK I0JIyYHT BO3MOKHOCTh
HAYYNThCS
= JUIsi WCmoab30BaHUS B IIOBCEOHEBHOM | /14 paszsumust MblULIEHUS,
E = KHU3HM U 00ecnedeHus: BO3MOMKHOCTH | UCHOIb30BAHUS 68 NOBCEOHEEHOU JHCUSHU
2 3 YCIIEIIHOTO MPOAOJDKEHHUsST 00pa3oBaHUS | U obecneueHus 803MONCHOCMU
3 5 [0 CHEIHUAIBHOCTSM, HE CBSI3aHHBIM C | YCHEUWHO20 NPOOOANCEHUs 00PA308AHUS
= 2 IIPUKIIATHBIM UCIIOJIb30BAHUEM | N0 CReYUATbHOCMAM, HE CEA3AHHbIM C
é’( MaTE€MaTHKHU NPUKTIAOHBIM UCNONIb306AHUEM
Mamemamuxu

TpeOoBanus K pe3yabTaTam
Inemenmol — OmepupoBaTh Ha 0a30BoM ypoBHe! | — Onepupoeamn? NOHAMUAMU.
meopuu MOHATUSAMH:  KOHEYHOE  MHOXECTBO, | KOHEUHOe  MHOICECmEo, neMeHm
MHOJICECmE U | DIEMEHT MHOXECTBA, IIOJAMHOXECTBO, | MHOJCECMEA, NOOMHOIHCECMBO,
mMamemamuye | iepecedeHrie U o0beIMHEHNE MHOXECTB, | nepeceueHue u obveounenue
CKOU J102UKU | YHCIIOBbIE MHOXKECTBA Ha KOOPJIMHATHOM | MHOOJICECME, YUCNIO8blEe MHOJCECEA HA
IIPSIMOM, OTPE30K, MHTEPBAI,; KOOPOUHAMHOU ~ NPAMOU,  OMPE3OK,
— omnepupoBaTh Ha 0a30BOM YpOBHE | UHMmepsal, noayunmepear,
HOHATHAMH: YTBEP)KICHUE, OTPHUIIAHUE | NPOMENUCYMOK C 6bIKOJOMOU MOYKOU,
YTBEPXKICHUs, WCTUHHBIE W JIOXKHBIE | 2paguueckoe npeocmasnenue
YTBEPXKACHUS, TPUYMHA,  CJIEACTBUE, | MHOMCECME Ha KOOPOUHAMHOU

YAaCTHBIA CiIydail OOLIEro YTBEpXKAEHUS, | NIOCKOCU,
KOHTPIIPUMED; — onepuposambo NOHAMUAMU
- HAXOAUTHL  IEpPECEUEHUE U | ymeepicoeHue, ompuyanue
0o0beIMHEHNE JIBYX MHOYKECTB, | VIMGEPIUCOEHUs, UCMUHHbIE U JONICHbLE

! BHGCL M Jajee: pacrno3HaBaTh KOHKPETHBIC IIPUMEDPHI 06IlII/IX MOHATHUH I10 XapaKTCpHbIM IIpU3HAKaM, BbIIIOJIHATH
HGﬁCTBHH B COOTBETCTBUU C OIPCACIICHUCM U HpOCTeﬁIlIPIMPI CBOIiCTBaMU HOHHTI/IfI, KOHKPETHU3UPOBATh MPpUMEPAMU 061111/16

IIOHATUS.

2 351ech u anee; 3HATH ONPEJIEIEHHE TIOHATHUS, YMETD MOSCHSATH €T0 CMBICI, YMETh UCIIOJIb30BATh MOHSTHE U €TO CBOWCTBA
IIpU NIPOBENICHUU PACCYKJIEHUH, PEILICHUH 3a]a4.




IIPEJICTaBICHHBIX
YUCJIOBOU MIPSIMOM;
- CTPOUTh HA YHCIOBOW MPSIMOiIl
IIOJMHO>KECTBO 4MCJIOBOTO MHOXECTBA,
3a/IaHHOE NTPOCTEUILINMH YCIOBUSIMU;

- pacrno3HaBarhb JIOYKHBIE
YTBEPXKICHUSI, OIIMOKH B PACCYXKIECHUSX,
B TOM 4YHCI€ C MHCIOJIb30BaHUEM
KOHTPIIPUMEPOB.

B noeceonesHoll dcusnu u npu uzyyeHuu
Opyaux npeomemos:

— HCIIOJB30BAaTh YMCIIOBBIE MHOXECTBA
Ha KOOPJAUHATHOM IPSAMOM ISl OIIMCAHHUS
pEAIbHBIX ITPOLIECCOB U SIBICHUM;

— TNPOBOJUTH JIOTHYECKHUE PACCYKIACHUS
B CUTYalUsX [IOBCETHEBHON KU3HU

rpadudecku Ha

crneocmaue,
o0bweeco

VYmMEepHCcOeHus, NpuduHa,
YacmHull cayuatil
VMEep#CcOeHUsl, KOHmpnpumep;

— nposepsamy NPUHAONEHCHOCTND
9eMEHMA MHOINCECMBY,

— Haxooumbw nepeceyeHue u
00beOuHeHUe MHOJMCeCms, 8 MoM YUcie
npeocmaeneHnvlx  epaguuecku  Ha
YUCTIOBOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCML;

— nposoouUmbs JdokazamevbHole
paccysicoenus ol 000CHOBaHUS
UCMUHHOCIU YMBEPHCOEHUII.

B nosceounesnoti scuznu u npu usyuenuu
Opyeux npeomemos:

— ucnonv3osams yucnoswvie
MHOJCECm8ad Ha KOOPOUHAMHOU NPAMOU
U Ha KOOPOUHAMHOU NIOCKOCMU O]
ONUCAHUS  pPedaNbHblX  Npoyeccos u

SAGNEeHULL;
— nposooumbv ooxazamesbHbvle
paccysicoenus 8 CUMYayusx

NOBCEOHEeBHOU JICU3HU, NPU  peuleHUU
3a0ay uz Opyeux npeomemos

Yucha u
GbIpadsceHUA

— OnepupoBaTh Ha 0a30BOM ypOBHE
MNOHSATUSMH: 1EJINO€ YHUCIO, JEIUMOCTb
YHCell, OOBIKHOBEHHAS IpoOb,
JeCSTHYHAs 1po0b, pallMOHaIbHOE YUCIIO,
NpUOIMKEHHOE 3HAYEHUE YHCIIA, YacTh,
JI0JIsI, OTHOILIEHHE, MTPOLIEHT, MOBBIIICHHE
W TIOHWXXEHUE Ha 3aJIaHHOE YHUCIO
MPOIIEHTOB, MaCIITa0;

— onepupoBaTh Ha 0a30BOM YypOBHE

MOHATUSIMH: norapudm qyucna,
TPUTOHOMETPHUYECKAsS OKpPYKHOCTB,
rpagycHas Mepa yria, BeIMYMHA YIia,
3a/1aHHOTO TOYKOU Ha
TPUTOHOMETPUYECKON OKPY’KHOCTH,
CHUHYC, KOCHHYC, TAHI'€HC U KOTAHIE€HC
YIJIOB, HUMEIOLINX IIPOU3BOJILHYIO
BEJIMYNHY;

— BBINIOJIHSATH apudmeTrnyeckue

JEUCTBUSI C LETBIMU W PalliOHATHHBIMH
YUCIIaMu;

— BBINIOJIHATH HECJI0KHEIE
npeoOpa30BaHMs YHCIOBBIX BBIPAKECHHM,
COJIepIKaINX CTETIEHU YUCEIl, THOO0 KOPHU
U3 yKcel, 0o Jorapudmel yncern;

— CpaBHMBaTh pallMOHAJbHBIE YHCIIA
MEXy COOO0H;

— OIICHUBATH n CpaBHUBATH c
palMOHATBHBIMA ~ YHCJIAMH  3HAYCHUS
LENbIX  CTENEeHEW  4Yucen,  KOpHEH

— C80600H0 onepuposams
NOHAMUAMU. Yel0e YUCLO, OeNUMOCHIb
yuces, 00bIKHOBeHHAsL OPODb,
oecsimuunas Opoosb, pAyUOHAIbHOE
YUCI0, NPUOUINCEHHOE 3HAUEHUe YUCIA,
yacme, 00Jis, OMHOULEHUE, NPOYEHM,
nosvluleHue U NOHUNCeHUe Ha 3a0aHHOe
YUCTIO NPOYEHMO8, Macumao,

— NpUBOOUMb NPUMEPDL HUCE C
3A0AHHBIMU CEOUCMBAMU OETUMOCIU;
— onepuposame NOHSIMUIMU.
Joeapughm uucna,
MPULOHOMEMPULECKASL OKPYIHCHOCTD,
paouauHas u epadycHas mepa yaid,
genuyUHa yend, 3a0aHH020 MOYKOU HA
MPUSOHOMEMPUUECKOT OKPYIHCHOCTIU,
CUHYC, KOCUHYC, MAH2EHC U KOMAHEEHC
V2n08, UMerwux nPouU380IbHYIO
BEUYUHY, YUCTA e U T,

— BbINOIHAMb ApUPMemuyecKue
oeticmeus, couemas yCmHvle u
NUCbMEHHbLE NPUEMbL, NPUMEHSIS NPU
HeoOX00UMOCMU BbIUUCTUMENbHBLE
ycmpoucmeda;

— HAX0OUMb 3HAYEHUSL KOPHSL
HamypanvbHol cmenenu, cmenenu ¢
PAYUOHATILHBIM NOKA3AMeeM,
Jlo2apugma, ucnonv3ysa npu
HeoOX00UMOCMU 8LIYUCTUMETIbHBLE
ycmpoucmea,




HATypaJbHOM  CTEMEHH W3 YHCel,
JIOrapu(pMOB YHCEN B IPOCTHIX CIIydasix;
— U300pakaTh TOYKAMHU Ha YHCIIOBOM
IPSIMO¥ 11€JIbIC U PAIlMOHAILHBIC YKCIA;
— M300pakaTh TOYKAMH Ha YHUCIOBOM
OpSIMOM  1EJIbIC CTEMEHU YHCENl, KOPHH

HATypaJlbHOH  CTENEHHM W3  4YHCe,
norapu(Mpl 4HCe B MPOCTHIX CIyYasx;

— BBINOJIHATH HECIIOKHBIE
npeoOpa3oBaHusl IENBIX W JPOOHO-

palMOHATIBHBIX OYKBEHHBIX BBIPAKCHUN;
— BbIpaXkaTh B IIPOCTEUIINX CITydasx U3
paBEHCTBA OJIHY IIEPEMEHHYIO 4epes

JpyTHE;
— BBIYUCJIATH B IMPOCTBIX ClIy4daiax
3HAYCHUA YU CIIOBBIX u 6YKBCHHBIX

BBIPAXEHUM, OCYLIECTBIISISI HEOOXOAUMBbIE
HOJICTAaHOBKH U ITpeoOpa3oBaHus;

— n300pakaTh ~ CXEMAaTU4EeCKH  yrod,
BEJIMYMHA  KOTOPOTO  BBIPAXKCHA B
rpagycax;

— OIICHUBATh 3HAKU CHHYCa, KOCUHYCA,
TAHT€HCAa, KOTAHICHCA  KOHKPETHBIX
YTJIOB.

B nosceonesnoil sicuznu u npu uzyyenuu
Opyeux yueOHbiX npeomMemos:

— NONB308AMbCSL OYEHKOU U NPUKUOKOU
npu NPAKMU4eckux pacuemax;

— nPOBOOUMb NO U3BECHBIM POPMYIAM
u npasuiam npeobpazosanus
OVKBEHHLIX BbIPANCEHU, BKIIOUAIOUIUX
cmeneHu,  KOpHU,  Jo2apugmvl U
mpuecoHomempuyecKue QyHKyuu;

— HAXOO0UMb  3HAYEHUs YUCTOBbIX U
OVKBEHHBIX BbIPANCEHUL, OCYUeCMEIAs
HeobXoo0uMble NnOOCMAaHo8KU u
npeobpazoeanus,;

— uzobpasicamv  cxemamuyecku Yo,
BeUYUHA  KOMOPO20  BbIpaANCEHAd 8
epadycax unu paouanax,

— UCNONb308AMb NPU peuleHuUu 3a0ay
mabauyHvle 3HaueHus
MPULOHOMEMPUYECKUX DYHKYULL YN0,
— GLINOIHAMb NEPesood GeIUYUHbL Vela
U3 paouaHHou mepvl 8 epadycHylo Uu
0opamHo.

B nosceonesnoil sicuznu u npu uzyyenuu
Opyeux yueoHvix npeomMemos:

— 6bINOIHAMb OCUCMBUSL C YUCLOBLIMU
OaHHLIMU — NpU  peuwleHuu  3a0ay
NpAKmu4ecko2o xapakmepa u 3a0a4 u3

— BBITIOJTHSATH BBIUMCIICHUS IpH | PA3TUYHBIX obnacmeii 3HaHUl,
peLIeHu 3a1a4 MPAKTUYECKOTO | UCNONb3YSL npu HeobxXo0umMocmu
Xapakrepa, CnpasoyHbvie Mamepuansl u

— BBINOJIHATE NPAKTHIECKUE PACUETHI C | BbIUUCTUMETbHbIE YCMPOUCTBA;
UCIOJIb30BaHUEM TIpU HEOOXOJUMOCTH | — OYeHUsamo, cpasHusamo u
CIIPaBOYHBIX MaTepuaioB U | UCNONIb306aMb npu peutenuu
BBIYHCIIUTEIIBHBIX YCTPOUCTB; NPAKMUYECKux 3a0au yucno6ble

— COOTHOCHUTL pE€aJIbHbIC BEIUYUHEL, | SHAYeHUs pedalbHblx 6€/IUYUH,
XapaKTEPUCTUKH OOBEKTOB | KOHKpemHbie uucnogvle
OKpYJKaIoLIEro Mupa ¢ MX KOHKPETHBIMM | XAPAKMEPUCMUKU 06vekmos
YU CJIOBBIMH 3HAYCHUSIMU; OKpydicarouieco mupa

— HUCIIOJB30BaTh METOMABI OKPYIJICHUS,

NpUOJIMKEHUS U TPUKUAKH TIPH PeILICHUH
MIPaKTUYECKUX  3aJad  IIOBCEIHEBHOU
JKU3HU
Ypasuenus u — Pemrare nuHelHBlE ypaBHeHMS U | — Pewams PAayUOHaNbHbLE,

Hepaeéencmea

HEPaBEHCTBA, KBAAPATHBIC YPaBHEHUS,

— pewiathb jgorapugmuuecKue
ypaBaenust Buia log a (bx + ¢) = d u
npocTteinme HepaBeHcTBa Buaa 10g a X <
d;

— pemiath MOKa3aTelbHbIC YPaBHEHUS,
Buma a”*°=d (rze d MOxHO MPEJCTaBUTh
B BHUJE CTENEHH C OCHOBAHMEM &) U
npocreiine HepaBeHCTBa Bupa @ < d
(rme d MOXHO TpPEACTaBUTH B BHUJIE
CTCIICHH C OCHOBAaHHUEM a);.

nokasamenvbHvle U J02apuhmuyeckue
VpasHeHus u HepaseHcmaa,
npocmevwiue  UPpAYUOHATbHBIE U
mpueoHoMempuiecKue VpasHeHus,
HEepaseHCcmea u ux CUCmembl,

— UCNONB308aMb  MemOoObl  peuleHus
VpasHeHull:  npusedeHue K - 68Uy
«npouszeedenue  pagHo  HYIIO»  UIU
«uacmumoe  pAaGHO  HYNIO»,  3AMeHd
nepemMenHbIX;




— NPUBOJIUTH  HECKOJIBKO  TPHMEPOB
KOpHEM MPOCTEUIIIETO
TPUTOHOMETPUYECKOI0 YpaBHEHUS BUJA!
sinx=a, cosx=a, tgx=a, ctg X = a,
rie a — TabauyHoe  3HAYEHUE
COOTBETCTBYIOIEH TPUTOHOMETPHUCCKOMN

byHKIIUN

B noeceonesnoii scuznu u npu uzyueHuu
Opyaux npeomemos:

— COCTaBIISITh W pEIIaTh ypaBHEHUS U
CUCTEMBl YpPaBHCHHH TIPH PEIICHUU
HECIIO)KHBIX NMPAKTHYECKUX 33714

— UCNONBL308aMb  MEMOO UHMEPBALO8
OJ151 pewenusl Hepa8eHCme,
— UCNOIL308aMb  2paghuyecKutl. Memoo

ons NPUOIUNHCEHHO20 peuieHus
VPABHeHUll U HEPABEHCME,
— uzobpasicamo Ha

MPUCOHOMEMPUUECKOU — OKPYIHCHOCMU
MHOJCECMBO  peuleHUll  NPOCMeuux
MPUCOHOMEMPUYECKUX — YPAGHEHUL U
HepaeeHcma,

— BbLINOJHAMb OMOOP KOPHEU YPaGHeHUU
unu peutenuti HepageHcme 8
coomeemcmeuu ¢ OONOJHUMENbHbIMU
VCA0GUAMU U OCPAHUYEHUSIMU.

B nosceonesnoui scusnu u npu uzyuenuu
Opy2ux yueOHbIX npeoMemos:

— cocmaenames U pewams YpPAaHeHUs,
cucmemvl YpaeHeHUull U HepaseHcmed
npu peuwieHuu 3a0ad Opyeux y4yeOHbIX
npeomemos;

— UCNnoJ1b3064Mb YPAa6HEHUA u
HepaeeHcmeda ons nocmpoernusl u
uccne008anus npocmeﬁmux

MaAmemMamuyeckux mooenetl pPearbHblX
cumyayull unu NPUKIAOHbIX 3404y,

— ymemo UHmMepnpPemuposams
NOJYYEeHHbIL NPU peueHuu ypasHeHus,
HepaseHCcmea Wil CUCeMbl pe3yibman,
oyenugamov €20  Npasoonooooue 8

KOHmeKcme 3A0aHHO peanbHou

cumyayuu Ui nPuKIaoHol 3a0adu
Dyukyuu — OnepupoBaTb Ha 6a30BOM ypOBHE — Onepupogambw NOHAMUAMU:
HOHATUSMU: 3aBUCHMOCTb BEJINYMH, 3asucumocms  GeIUYUH,  QYHKYUA,

(GyHKIMS, apryMEHT U 3HaueHue
GbyHKIIH, 00JaCTh ONpeIeIeHUs U
MHO’KECTBO 3HaU€HUN (QYHKIUU, TpapuK
3aBHCUMOCTH, rpauk QyHKIUH, HYIH
(GYHKIINH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3pACTaHUE Ha
YHCIIOBOM NPOMEKYTKE, YObIBAHNE Ha
YHCIOBOM MTPOMEKYTKE, HanOoJIbIIIee U
HauMeHbIllee 3HaYeHne (PyHKINN Ha
YHCIIOBOM ITPOMEXKYTKE, IEPUOJUIECKAS]
GbyHKIMS, TEPHO/;

— olepHpoBaTh Ha 6a30BOM YpPOBHE
HNOHATUAMMU: MIpsIMas U oOpaTHas
MPOMOPLUOHAIEHOCTD JIMHEHHAs,
KBaJpaTH4HAas, JorapupmMuuecKas 1
nokasartenbHasi pyHKINH,
TPUTOHOMETPUUYECKHE (DYHKINH;

— pacro3HaBaTh rpaduxu
JJIeMEHTapHbIX (QYHKIUI: TOpsMOH U
o0paTHoi ITPONOPLHUOHAIBHOCTH,

apeymenm U 3HaueHue  (QYHKyuu,
obnacmv onpedeneHuss U MHOHICECME0

3HAYeHull @dynxyuu, epaghux
3asucumocmu, paux @yHKyuu, Hyau
@yukyuu, NPOMENCYMKU

3HAKONOCMOSHCMEA, B803PACMAHUE HA
YUCT080M NpOMedCymKe, YOvieaHue Ha
YUCT080M NPOMEdNHCYMKe, Hauboabuiee U
HauMeHvbuiee 3HAYeHUue QYHKYUU Ha
YUCI080M npoMedCymKe,
nepuoouveckas — (QyHKyus,  nepuoo,
YemHas u Heyemudas QyHKyuu,

—  Onepuposamv NOHAMUAMU. NPAMASL U

obpammast NPONOPYUOHATLHOCHID,
JIUHelHas, K8a0pamuinas,
Jloeapupmuyeckas u noxKazamenvbHas
Qyuryuu, mpucoHoMempuyecKue
dynxyuu;




JIMHEMHOM, KBaJ[paTUYHOM,
JOrapu(pMHUUECKOW M  TOKa3aTeIbHOM

byHKIMH, TPUTOHOMETPUUECKUX
byHKIHH;

— COOTHOCHUTH I'papUKH 3JIE€MEHTAPHBIX
byHKIMA:  TpAMOM W 0OpaTHOU
MPONOPLIMOHAIIBHOCTH, JIMHEWHOM,
KBaJPAaTUYHOHM, JOrapuMUUYECKOH H
[I0Ka3aTeIbHON (byHKUINH,

TPUTOHOMETPHUYECKHIX byHKIMH c
¢dopmynaMu, KOTOPBIMU OHU 33/aHBI;
— HaXOAWTh MO TpaduKy NMpUOIKEHHO
3Ha4YeHUs1 GYHKINHU B 3aIaHHBIX TOYKaX;
— ompeneniaTh Mo rpaduky CBOHCTBa

byHKIIN (mynu, IIPOMEXKYTKHU
3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH
MOHOTOHHOCTH, HaubonbIIne 51

HaMMEHbIIME 3HAUCHHUS U T.I1.);

— CTpOHUTH 3CKU3 Tpaduka (YyHKIUH,
YAOBJIETBOPSIONICH NIPUBEICHHOMY
HabOpy YCIIOBHI (IpoOMeKyTKH
BOo3pacTanus / yObIBaHHs, 3HAYCHUE
GyHKIMM B 3aJaHHOW TOYKE, TOYKHU
IKCTPEMYMOB U T.]1.).

B noeceonesnoii sicuznu u npu uzyuenuu
Opyaux npeomemos:

— ONpeneNaTh Mo rpapukaM CBOMCTBA
peaIbHBIX MPOLECCOB U 3aBUCUMOCTEN
(HauOonplIMe U HaUMEHbIINE 3HAYCHHUS,
IPOMEXYTKH BO3pacTaHus M yObIBaHUS,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

— UHTEpNpeTUpoBaTh  CBOHCTBA B
KOHTEKCTE KOHKPETHOM MpPaKTHYECKOU
CUTyaluu

— onpeodensimeb 3HaYeHue QYHKyuu no
SHAYEHUIO ApP2YMEHMA NpU Pa3TUYHbIX
cnocobax 3a0anus YyHKyuu,

— cmpoums  2papuku  U3YVYEHHbIX
Gdynxyuil;

— onucvieamb  no  epaguxy u 8
npocmevwux — CIy4asx no  gopmyie
nogedeHue u  ceoucmea  QYyHKyu,
Haxooumes no  epaguxy  QyHKyuu
HauboIbUIUE U HAUMEHbLUIUE 3HAYEHUS,
— cmpoumb dCKu3 epaguxa Gyukyuu,

yooenemeopsowel npugeoeHHoOM)
Habopy ycaosuil (npomesicymxu
go3pacmanus/yovieanus, 3HayeHue

@yHKYuU 6 3a0aHHOU MOouKe, MOUKU
IKCMPEMYMO8,  ACUMNIMOMDbL,  HYIU
Gynryuu u m.o.);

— pewams  YpasHeHus, npocmeiuue
cucmemvl  ypasHeHull, UCnonb3ysa
ceoticmea QYHKYull u ux epaghuxos.

B nosceonesnoii scuznu u npu uzyueruu
Opyeux yueoHvix npeomMemos:

— onpedensimb  no  epagukam  u
UCNONb308AMb o4 peuwieHus
NPUKTIAOHBIX 3A0aY CBOUCMEA PEANbHBIX
npoyeccos u 3asucumocmeu
(Haubobuue U HaUMeHbUUEe 3HAYEeHUS,
NPOMENCYMKU 803PACMAHUSL u
yovieanusi  QYHKYuU,  NPOMENCYMKU
3HAKONOCMOAHCMEA, acumnmomol,
nepuoo u m.n.);

— UHMePNPemuposams  Ce0UCMed 6

KOHmeKcme KOHKDEmHOl
NPAKMU4ecKoll CumyayuuL,

— onpedensamy no epaghuxam
npocmetuiuiue xapakmepucmuxu

nepuoouUdecKux npoyeccos 6 OuoIo2ul,
IKOHOMUKE, MY3blKe, PAOUOCBA3U U Op.
(amnaumyoa, nepuoo u m.n.)

Dnemenmut
Mamemamuue
CK020
ananusza

— OmnepupoBare Ha 0a30BOM YpOBHE
MOHATUSIMM: TPOU3BOAHAsA (YHKUHUU B
TOYKeE, KacaTellbHas K rpaduKky (QyHKIIHH,
MIPOU3BOIHAS (PYHKIINH;

— OIpeneisaTh 3HA4YE€HHE IPOU3BOJHOMN
GyHKIMH B TOYKE IO H300pakeHUIO
KacaTeJbHOU K rpaduky, MpoBeIeHHOH B
3TOH TOUKE;

— pematb  HECIOXHBIE 3aJayd  Ha
pUMEHEHNE CBSI3U MEXIy
IIPOMEXYTKAMHU MOHOTOHHOCTH u
TOYKaMH dKCTpeMyMa (QyHKIUH, C OJTHOU
CTOPOHBI, u IIPOMEXYTKAMH

— Onepuposamyo NOHAMUAMU:
npouzeooHas  (YHKyuu 6  MouKe,
Kacamenvhas K epaguxy @yukyuu,
npou3B0OHAs PYHKYUU,

—  BBIYUCTAMD NPOU3B0OHYIO
00HOYNIEHA, MHO20UNEeHd, K8AOPAMHO20
KOPHSL, NPOU3BOOHYVIO CYMMbL (DYHKYULL,
—  BBIYUCTAMD npou3eo0Hbvle
NeMeHmapHblX  @QYHKYul U ux
KOMOUHAYUL, UCNOIb3YS CAPABOUHbIE
Mamepuansl,

— uccnedosamsv 8 NPOCMetuUx Cyasnx
@yHKYUU HA MOHOMOHHOCTb, HAXOOUMb




3HAKOTIOCTOSTHCTBA " HYJISIMH
MIPOU3BOTHOM ITON (HDYHKIIUU — C APYTOM.

B noeceonesnoil scuznu u npu uzyueHuu
Opyaux npeomemos:

— TOJIB3YSACh TpaduKaMu, CPABHUBATH
CKOpOCTH BO3pacTaHus (pocra,
TIOBBIIIICHUS, YBETUYCHUS | T.I1.) WU
CKOPOCTH YObIBaHUs (TIaICHUS,
CHIDKEHUSI, YMEHBIICHUS | T.11.) BEJIMYHH
B PEaNbHBIX MPOIECCaX;

— COOTHOCHTH TpadKH peabHBIX
NPOIIECCOB U 3aBUCUMOCTEH € MX
OTMCAHUSMHU, BKITFOUYAIOIIMH
XapaKTEPUCTHKH CKOPOCTH U3MEHECHUS
(OBICTpBIIA POCT, MIIABHOE MIOHUKCHHUE U
T.IL.);

— HCIOJB30BaTh TpadKH PeaTbHBIX
IIPOIIECCOB IS PELICHHUS HECIOKHBIX
NPUKJIAJIHBIX 33/1a4, B TOM YHCIIC
orpenenss 1mo rpaduky CKOpocTh Xoa
nporiecca

HauboIbLUIUE U HAUMEHbULUE 3HAYECHUSL
@yHryuil, cmpoums epagpuru
MHO2OUNEHO8 U NPOCMEUUIUX
PAYUOHATLHBIX PYHKYULL C
UCNONIb308AHUEM annapama
MamemMamuyecko20 aHaiu3d.

B nosceonesnoii srcuznu u npu uzyuenuu
Opyeux yueoHvix npeomMemos:

— pewams NPUKIAoHble 3a0a4u U3
ouonoeuu, u3UKU, XUMUU, IKOHOMUKU
U Opyeux npeomemos, CsA3aHHble C
UCCne0068anuemM Xapakmepucmux
PEANbHbIX NPOYECCO8, HAXONHCOCHUEM
HAUOOILWUX U HAUMEHBUIUX 3HAYEHU,
CKOPOCMU U YCKOPEHUSL U M.,

—  UHMepNPemuposams NOLyYeHHbLE
pesynvmamol

Cmamucmuxk
a u meopus
eéepossmHocme
i, 102UKa u
KOMOuHamop
uKka

— OmnepupoBaTh Ha 0a30BOM YypOBHE
OCHOBHBIMH OInucaTeIIbHbIMU
XapaKTEPUCTHKAMH YHUCIIOBOTO Habopa:
cpenHee apudmernyeckoe, MeauaHa,
HarOOJIbIIICE ¥ HAUMCHBIIICE 3HAYCHUS;

— omepupoBaTh Ha 0a30BOM ypOBHE

HNOHATUSAMM: 4YacTOTa U BEPOATHOCTh
COOBITHSI, CIIy4allHbI BBIOOp, ONBITHI C
PaBHOBO3MOXHBIMU 2JIEMEHTapHBIMU
COOBITHSIMHY;

— BBIYUCIIAATH BEPOATHOCTHU COOBITUH Ha
OCHOBC ITOACYCTA YHClIa UCXOJ0B.

B nosceonesnoii socusnu u npu uzyueHuu
Opyaux npeomemos:
— OIICHMBAaTh M CPAaBHUBATH B MPOCTHIX

CIy4asiX  BEpOSTHOCTH COOBITHI B
pEATbHOM )KU3HU;
— 4HTaTh, COIIOCTABIIATh, CPAaBHUBATH,

UHTEPIPETUPOBATh B TMPOCTHIX CIIyYasx
peallbHbIC JIaHHBIC, IPEJICTABICHHBIC B
BUJIE TaOJHII, JUArpaMm, rpaduKoB

— HUmemp npedcmasnenue 0
OUCKPEMHBIX u HenpepvleHbIX
CYUAUHbBIX BEUUUHAX u
pacnpeoeneHusx, O  He3a8UCUMOCTIU
CYUAUHbBIX GEIUYUH,

- umemsv npeocmasierue 0
mMamemamuyeckom odHCUOaHUU u
oucnepcuU CyyanHvlx 6eIUYUH;

— umems npeocmasieHue 0
HOPMAIbHOM pacnpedeneHuu u

npuMepax HOPMAIbHO PACNPeOeNeHHbIX
CYHAUHBIX BENUYUH,

— NOHUMAMb Cymb 3aKOHA OONLUUX
yucen U 6bIOOPOUHOCO  Memood
U3MeEpeHUst 6ePOSIMHOCIEl,

— umems npedcmasieHue 00 YCI08HOU
8eposmuHocmu u 0 NOAHOU
8EPOSMHOCU, — NPUMEHAMb  UX 6
peuteHuu 3a0ad;

— uMemv NpPeoCmasieHue O BANCHbIX

YACMHBIX  8U0AX  pacnpeoeneHuti U
NPpUMEHSIMb UX 6 peuleHUl 3a0ay;

- umemo npeocmaenenue 0
KOppenayuu  CIy4auHulX —6elUduH, O
JIUHEUHOU pecpeccuu.

B nosceonesnou sxcuznu u npu uzyyeHuu
Opyeux npeomemos:

—  bIUUCTAMD unu oyeHusamv
8epOAMHOCMU COOBIMULL 8 PeabHOl
HCUSHU,




—  eblOoupams  nooXoosauue Memoobvl
npeocmasieHus u 06pabomku OaHHuIX;
—  yMemb peulams HeCl0XHCHblE 3A0ayU
Ha npuMeHenue 3aKOHA OOIbUUX YUCel

8 coyuonozuu, Ccmpaxoearu,
30pagooxpaneHu, obecneyeHuu
bezonacnocmu HaceneHus 8

upeseol YAUHBIX cumyayusix

Texcmoevie
3a0auu

— Pemars HECIIO0KHBIC
3aga4u pa3HbIX THUIIOB,

— AdHaJIM3upoBaTh YCJIOBHUC 3aJdadu, MpU
H606XOI[I/IMOCTI/I CTPOUTH IJIA €€ PCIICHUA

TCKCTOBBIC

MaTEMaTUUYECKYIO MOJIEINb;
— MOHUMaThb M  HCIOJNb30BATh IS
pelieHus 3a/1a4u uH(pOpMaIIHIO,

MPEJCTABICHHYI0 B BHUJE TEKCTOBOM U
CUMBOJIBHOM 3amMcu, cxeMm, TaOmuil,
Iuarpamm, rpaukoB, pUCYHKOB;

— JIeHCTBOBATh 1o aJIrOpUTMY,
coJiepKalleMycsl B yCIIOBUU 3aJauu;

— HCII0JIb30BATh JIOTHYECKHE
paccyXaeHUsl IPU PEeLICHUN 33]1auH;

— paboTaTh C U30BITOYHBIMH YCIOBUSIMH,
BbIOMpas U3 Bcell mHGoOpMaLnu, JaHHbIE,
HE0OXOUMbIE JJIsl PELLIEHUS 3aJauu;

— OCYILECTBJISATh HECIOXKHBIM mepebop
BO3MOXHBIX PELICHUH, BbIOUpas U3 HUX
ONTUMAJIbHOE o KpUTEPUAM,
c(OpMYIMPOBAHHBIM B yCIOBUHU;

— aHaJM3UpOBATh U HHTEPIPETHPOBATH
MOJIyUEHHBbIE pELIEHUS] B KOHTEKCTE
yCIIOBHSA 33/1a4M, BIOMpATh PELIeHUs, HEe
IIPOTUBOpEYAILINE KOHTEKCTY;

— pemarhb 3aJa4d Ha pacyeT CTOMMOCTH
MOKYTIOK, YCIYT, MMO€3/10K U T.I1.;

— pewarb HECJIOKHbIE 3a/1a4H,
CBSA3aHHBIE C JIOJIEBBIM YYacTHEM BO
BIaJeHUH  (QUPMOM,  MpeaAnpHUsATHEM,
HEABM)KUMOCTBIO;

— pemiathb 3a/1a4l Ha IPOCThIE TPOLIEHTHI
(cucrteMbl CKHJIOK, KOMHCCHM) U Ha
BBIUMCJIEHUE CIIOKHBIX IPOLEHTOB B
pa3JIMYHBIX CXeMaX BKJIAJI0B, KPEIUTOB U
UIIOTEK;

— pewiartb MIPaKTUYECKHE 3ajaud,
TpeOyromme HCITOJTH30BaHUS
OTPULATENIBHBIX YUCEI: HAa ONPEIEIICHNE
TEeMIIEPATyphI, Ha orpeziesieHne
NOJIOKEHUS Ha BpPEMEHHOH ocu (10
Halled Bpbl U TMOCNEe), Ha JBH)KEHHE
JICHEeXHBIX CPEACTB (MPHUX0J/pacxoi), Ha
orpeziesieHue rI1yOrnHbI/BBICOTHI U T.11.;

—  Pewamv 3a0auu paszueix munos, 6
mom  yucie  3a0ayu  NOBbIUEHHOU
mpyoOHOCmU,

—  eblOUpamv  ONMUMAILHBIL  Memoo
peweHuss  3a0ayu,  pacCMampuedst
PAa3uuHble MEMOObL,

—  cmpoumsv MoOelb peuleHus 3a0au,
npoeooumby dokazamebHble
paccyscoenust;

—  pewamsb  3a0ayu,  mpebyrouue
nepebopa 8apuanmos, npoeepKu
yenosutl, gvlOOpa  ONMUMATILHO2O
pesyrbmama;

—  aHanu3UpoBamv u

UHMEPNPemuposams — pe3yibmamvl 8
KOHmeKcme yCl06us 3a0ayu, 8bloupams
pewenus, He npomugopeuauyue
KOHMeKCmy,

—  nepesooumv npu peuleHuu 3a0aqu
ungopmayuro  u3 00HOU Gopmul 8
Opyey10, UCNONB3YS NPU HEOOXO0OUMOCMU
cxemol, mabnuybwl, epaguxu,
ouazpammol;

B nogceonesHoll dHcu3HU U NpU U3yveHuu
Opy2ux npeomemos:

— pewamb npakmuyeckue 3a0aqu U
3a0a4u u3 Opyeux npeomemos




— MHCIIOJIB30BaTh MOHATHE MaciTada il
HaXOXJEHUS pACCTOSIHUM W [JIMH Ha
KapTrax, IUIJaHaX MECTHOCTH, IUIaHax
MTOMEIICHUH, BBIKpOWKaX, IpH padboTe Ha
KOMIIBIOTEPE U T.II.

B nosceonesnoii sicusnu u npu uzyuenuu
opyeux npeomemos.

— pemaTrh HECJIOXHbIE MPAKTUYECKUE
3a7laud, BO3HUKAIOUIME B CHUTYyalUsIX
MMOBCETHEBHOM KU3HHU

T'eomempus

— OmnepupoBate Ha 0a30BOM YpOBHE
MOHSTUSMH: TOYKA, MpsAMas, IIIOCKOCTh B

MIPOCTPAHCTBE, MapajuieIbHOCTh u
MEePIECHINKYJISIPHOCTh MPSMBIX u
IJIIOCKOCTEI;

— pacro3HaBaTh OCHOBHBIC BUJIBI

MHOT'OI'PAaHHHUKOB (IIpU3Ma, MHUpPaMUAA,
IPSIMOYTOJIBHBIN Mapauienenumnen, Kyo);
— wu3o0paxkaTh u3ydaeMble (QUTYpHI OT
PYKH W C TPUMEHEHHEM MPOCTHIX
YEePTEKHBIX HHCTPYMEHTOB;

— Jienath (BBIHOCHBIE) IJIOCKUE YEPTEKU
U3 PUCYHKOB IPOCTHIX OOBEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHHU3Y;

— H3BJICKATh WHGOPMALIHIO 0
POCTPAHCTBEHHBIX reOMETPHUYECKIX
¢durypax, npeicTaBIeHHYIO Ha YepTexax
U pUCYHKaX;

— mnpuMeHATh TeopeMmy Iludaropa mpu

BBIYMCIICHUHT 3JIEMEHTOB
CTepEeOMETpUYECKUX (puryp;

— HaxXOOUTh OOBEMBI M  IUIOIIAIU
ITOBEPXHOCTEN MIPOCTEUIINX
MHOTOTPAaHHUKOB c MIPUMEHEHUEM
dopmy;

— Ppacio3HaBaTb OCHOBHBIC BHUAbI TEJI
BpallleHus1 (KOHyc, UWIMHIp, cdepa u

map);
— HaxoauTh o0BEMBI U  IUIOUIAIU
IIOBEPXHOCTEN MIPOCTEUIINX

MHOTOTPAaHHHKOB M TN BpaIIeHUs C
npuMeHeHueM (Gpopmyi.

B nosceonesnou dcuznu u npu uzyuenuu
Opyaux npeomemos:

— COOTHOCHUTb abcTpakTHBIC
reOMETPHUYSCKHE TOHATHS W (AKTBI C
peabHBIMH KM3HEHHBIMU OOBEKTaAMH H

CUTyallusIMU;
— HCIIOJIB30BAaTh CBOMCTBa
MMPOCTPAHCTBCHHBIX reOMCTPUYICCKUX

buryp ans pemieHus THUIOBBIX 3adad
IIPaKTUYECKOIO COACPKAHNUS,

—  Onepuposamv noHsmMusAMU: MOYKA,
npsamas, NiIOCKOCMb 8 NPOCMPAHCHIEE,
napanieibHoCmy u
nepneHOUKYIAPHOCIb nPAMbIX u
niockocmeli;

—  npumeHsmv 01 peuleHus 3a0ay
2eomempuyeckue hakmol, eciu YCiosus
npuMeHeHUsl 3a0aHbl 8 ABHOU popme;

—  pewams 3a0a4u HA HAXONHCOEHUE
2eoMempuyecKux 8elUutdur no 0opazyam
UNU ANCOPUMMAM,

—  Oenamb  (8bIHOCHblE)  NIOCKUE
yepmedicu U3  PUCYHKOB OOBEMHbLIX
Queyp, 6 mom uyucie pucosamv 6uUO
ceepxy, CcOOKy, CmMpoums  ceyeHusl
MHO20CPAHHUKOB,

—  u3sneKamv, UHMEPNPemuposams u

npeobpazogvieames  unGopmayuro - o
2eoMempuyeckKux Quzypax,
npeocmagieHnyIo Ha YepmedrHcax,

—  npumensmo 2eomempuyeckue
Gaxmel Ona peweHus 3aday, 8 MoM
yucie  Npeononazarwux — HecKOJIbKO
a8 peuleHust;

—  onucvieamv 83aumHoe

PACnOJI0HCEHUE NPAMDBIX U niockocmell 8
npocmpancmee;

—  ¢opmynuposams  ceolicmea  u
npusHaKu Queyp;

—  0oKaszvleamo 2eomempuuecKue
YmMeep#HcOeHUs.,

—  enademov CMaHoOapmHoti
Kaaccugurayuell  npocmpancmeeHHblx
Queyp (nupamuowt, npu3Mbl,
napanieienuneobvt);

—  Haxooums 00vemMbl U NIOWAOU
nogepxHocmetl 2eomMempuieckKux mej
npumeHenuem hopmyi;

—  GLIUUCTAMb PACCMOSHUSL U Velbl 8
npocmpancmee.

B noseceonesnoul scusHu u npu u3ydeHuu
Opy2ux npeomemos:




— COOTHOCHUTH IUIONIAJIA TOBEPXHOCTEH
TE€T OJWHAKOBOW (OPMBI Pa3IMUYHOTO

pa3Mmepa;
— COOTHOCHUTh 00BEMBI COCY/IOB
OJIMHAKOBOI1 bopMbI Pa3IM4YHOTO
pa3mepa;
— oueHuBath  GopMy  IPaBUIBHOTO

MHOI'OI'paHHHKaA I10CJIC CIIMJIOB, CPE30B U
T.II. (OHpeI[eJISITB KOJIMYCCTBO BCPIIWH,

— UCNONb308aMb ceoticmeda
2eomempuyeckux ¢ueyp O0ns peulenus
3a0au nmpakmuueckoeo Xxapakmepda U
3a0a4 uz opyaux obaacmeil 3HAHUL

pebep u rpaHei MOJTy4YEHHBIX
MHOT'OTPaHHHUKOB)
Bexmopul u — OmnepupoBath Ha 0a30BoM ypoBHE | — Onepuposamo NOHAMUAMU
KOOpOunampul | TIOHSATHEM JIEKApPTOBBI KOOPAWHATBI B | OeKapmoebl KOOpOUHamul 8
6 MIPOCTPAHCTBE; npocmpaucmee,  6eKmop,  MoOYib
RPOCMPAnCMé | — HaxoIUTh KOOPAMHATHI BEPLIMH Kyba | 6ekmopa, pasencmeo 8€KMOopos,
e ¥ TIPSIMOYTOJILHOT'O TIapaJlIeNenuIea KOOpOUHAMbL  6eKMOPA, Y201 MeXHcOy
BEKMOPAMU, CKANAPHOE NPOU3BeoeHue
8EKMOP08, KOJIUHEApHble 8EKMOPbL,
— HAXo0umv  paccmosiHue  MenHcoy
08YMs MOYKAMU, CYMMY BEKMOpos8 U
npousgedeHue 8eKmopa Ha 4ucio, y2oi
medHcoy 8eKmopamu, cKanspHoe
npousgedeHue, packiaovléams GeKmop
no 08YM HEKOJIUHEAPHbIM 8EKIMOPAM,
— 3a0asambs NJIOCKOCMb YPABHEHUEM 8
0eKapmosoll cucmeme KOOPOUHan,
— pewams  npocmeuwiue  3a0aqu
86e0eHUueM BeKMOPHO20 basuca
Hcmopusa — OmnuceIBaTh OTAENbHBIE BblIatouuecs | — IIpedcmasnams 6K1A0 8blOAIOWUXCS
Mamemamukuy | pe3ynbTaThl, TOJYYEHHbIE B  XOJE | MamemMamukos 8 passumue
Pa3BUTHS MaTEMATHKH KaK HAyKH; MamemMamuku U UHBIX — HAYYHBIX
— 3HaTh OPUMEPHl  MaTeMaTUYECKUX | obnacmeil;
OTKPBITUM M WX aBTOPOB B CBSI3U C | — HNOHUMAMb POIb MAMEMAMUKU 8
OTEYECTBEHHON U BCEMUPHOMN UCTOpUEH; | pazgumuu Poccuu
— TMOHUMAaThb pPOJb MaTEeMaTHKUd B
pa3Butuu Poccun
Memoow — IlpuMeHsATh M3BECTHbIE METOABI NpU | — Hcnonv3oéams OCHOBHBIE MEMOObl
MamemamuKuy | pelieHruy CTaHAAPTHBIX MAaTEeMaTUYECKUX | doKazamenbcmaa, npo8oOUMb
3a/1ay; 00Ka3amenbcmeo u 8bINOIHAMb
— 3aMmeuaTh u XapaKTepU30BaTh | ONposepiicere;
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B | — HpPUMEHAMb  OCHOBHble — Memoobl
OKPYXKArOIIeH NeHCTBUTEIILHOCTH, peuleHus MamemMamuieckux 3a0ay;
— TMPUBOJIUTH IIPUMEPBL | — Ha  OCHOBE  MAMEMAamu4eckux
MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B | 3aKoHOMepHOCcmell 6 npupooe
pHUpOJIC, B TOM quCIIe | Xapakmepu3oeams Kpacomy u
XapaKTePU3YIOIINX Kpacoty U | COBEPUIEHCBO OKPYAHCAIOUE20 MUpa u
COBEpUIEHCTBO OKPY)KAIOIIETO MHpa U | HMpouzeedeHull UcKyccmed,

HpOH3BC,Z[CHPIﬁ HCKYCCTBa

—  npumeHsAmb npocmeuuiue
npocpammmbie cpedcmea u
91eKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemul npu peuwiernuu
Mamemamuyeckux 3a0ay







Conep:xanue yueOHOro npeamera
«MaremaTuka: ajredpa U Ha4ajia MATEMATHYECKOI0 aHAJIN3a, FTeOMeTPH»

ba3oBblii ypoBeHb

Komnencupyromas 6a3oBasi nporpaMmma

Aure0pa m HaYaJIa MATEMaTHY€CKOI0 aHAJIN3a

HatypanbHble uncna, 3anuch, pa3psaHble ciaraemble, apugmerndeckue aeiicteus. Yucna u
JeCSITUUHAs cucTeMa cuuciieHus. HarypanpHble ynciia, 1eIMMOCThb, IPU3HAKY I€IUMOCTY Ha 2, 3, 4, 5,
9, 10. Paznoxxenue uncina Ha MHOKUTETU. OcTaTku. Pemenne apudmMeTHIecKkux 3a1ad mpakTUIeCKOTo
coJiepKaHusl.

[enbie yncna. Moayip yncia u €ero CBOMCTBa.

Yactu u nmoym. Jlpobu m geiictBust ¢ apobsmu. OxpyrieHue, npuOImkeHue. Pemrenue
MPAKTUYECKUX 3a/1a4 HA IPUKUJKY U OLICHKY.

[Ipouentsl. Pemienue 3aga4 npakTUYECKOro COAEPMKaHUSA HA YaCcTU U MPOUEHThl. CTeneHb ¢
HaTypaJIbHBIM M LI€JbIM NoKa3aresneM. CBolicTBa creneHeld. CTaHAapTHBIA BUJ YKCIIA.

Anrebpanyeckue BRIpaXEeHHS. 3HAYCHUE aJTreOpandecKoro BEIPaKCHUS.

KBanpatublii kopenb. M300paskeHue yucia Ha YUCiIoBOi npsmoit. [Ipubnimkennoe 3HaueHuE
MPPALMOHATIbHBIX YHCET.

Ilouamue mnozounena. Pasznodicenue mmozounena Ha MmHodcumeny, YpPaBHEHHE, KOPEHb
ypaBHeHUs. JInHeHbIe, KBaAPATHBIC YPABHEHUS U CUCTEMBI IMHEHHBIX YPABHEHUM.

Pemenne npocredmmx 3agay Ha JBM)KEHUE, COBMECTHYIO PalOTy, MpPOLEHTHI. YHCIOBBIE
HEpPABEHCTBA U UX CBOMCTBA. JINHEHHbBIE HEPABEHCTBA C OJHOM MIEPEMEHHOM U UX CUCTEMBI. YUCIOBBIE
npoMexxyTku. OObeJUHEHNE U TIEPECEUCHUE TPOMEKYTKOB.

3aBUCHUMOCTb BEJIMYUH, (YHKIUS, apryMEHT U 3Ha4€HHE, OCHOBHbIE CBOWCTBA (YHKIUH.
I'padux ¢pynkuuu. Jluneitnas Gyukuus. Ee rpaguk. YrinoBoii koappuuueHT npsmoit.

Keaopamuunasa ¢pynxyus. I'pagux u ceoticmea xeadpamuynot hyHxyuu. epagux gynxyuu
yzxﬁ. I'pagux @ynkyuu y:%(( :

Hynu ¢yHKIUM, TOPOMEXYTKHM 3HAKOIMOCTOSHCTBA, MOHOTOHHOCTH (BO3pacTaHHE WIIH
yOBbIBaHME) Ha YHCIOBOM mpoMexyTke. Hawmbomnpimee W HauMeHbIllee 3HAaYeHUE (PYHKIUU.
[lepuoanueckue GyHKIMN U HAMMEHBIIUHN EPUOI.

['pagycHas mepa yria. Tpuronomerpudeckas OKpyHocTh. Omnpe/ieieHne cuHyca, KOCHHYCa,
TaHTeHCca MPOU3BOJLHOTO  yrima. (OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. 3HAUYCHHUS
TpuroHomerpudeckux ¢ynkmui s yramos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'paguxu mpuconomempuueckux @ynxyuii Y=0BX yzsnx y:tg(

Pemenne nmpocTedmmx TPUTOHOMETPUYECKUX YPABHEHUN C MOMOIIBIO TPUTOHOMETPHUECKON

OKPY>KHOCTH.



Ilonamue cmenenu c OeticmeumenvhblM nokasamenem. llpocreiiiine moka3aTeabHbIC
ypaBHEHHsI 1 HepaBeHCTBa. [lokazarenbHas GyHKIUS U ee Tpaduk.

Jlorapudm uucna, ocHOBHbIE cBoicTBa jorapudma. Jlecsaruunbiii sorapudm. Ilpocreiimme
JorapupMHUUEcKue ypaBHEHUsS U HepaBeHCTBa. Jlorapudmudeckas GyHKIMS U ee rpaduk.

[Tonstue crenennoi pyHkuu u ee rpaduk. [Ipocreiimme npparoHaabHble YpaBHEHUS.

KacarenbHas x rpaduxy ¢pynkuuu. IlonsTie npon3BoaHON GyHKINH B TOYKE KaK TAHT€HC yTJia
HAKJIOHA KacarenbHOW. ['eomerpuuecknii M (U3MYECKH CMBICT MPOU3BOAHON. [Ipoussoonvie
MHO20UJIEHOS.

Touku 3xcTpeMyma (MakcCUMyMa U MUHUMYMa). Mccnedoganue s1emMenmapHulx yHKyull Ha
MOUKU IKCMPEMYMa ¢ NOMOWbI0 npouzeoonou. Haznaonas unmepnpemayus.

Ilonamue nepgoodpasnou @ynkyuu. Dusuveckuii cmvici nepeoodbpasnou. I[lonamue 06
uHmezpane Kax naowaou noo 2pagpukom QyHKkyuu.

I'eomeTpust

@urypsl Ha IUIOCKOCTH U B TpocTpancTBe. Jninaa u miomas. [lepumerpsr u miomany Guryp.

[TapanmienbHOCTh U NEPIIEHIUKYISAPHOCTD MPSIMBIX U IIJIOCKOCTEH.

TpeyronbHuku. Buibel TpeyrosbHUKOB: OCTPOYTOJbHBIE, TYHOYTOJbHBIE, HPSIMOYIOJIbHBIE.
Karet npotus yria B 30 rpanycoB. BHennuii yros TpeyroibHuka.

buccektpuca, Meiana v BbICOTa TPEYTroJibHUKA. PaBEHCTBO TPEyTroJIbHUKOB.

Pemenue 3a1ay Ha kiieTyaroi Oymare.

PaBHOOEIpeHHBIN TPEYroJbHUK, PABHOCTOPOHHHM TpeyroiabHUK. CBONCTBA paBHOOEPEHHOTO
TPEYrOJIbHUKA.

CooTHOIIEHUS MEXJIy CTOPOHAMM U YIrJlaMd B  TPSAMOYIOJbHOM  TpPEYTrOJbHHKE.
Tpuronomerpuueckue (GYHKIUU YIJIOB B MPSAMOYTrOJIbHOM TpeyroiabHuke. Teopema Iludaropa.
IIpumeHeHne TeOpeM CUHYCOB U KOCUHYCOB.

YeTpIpexXyrodbHUKH: MapajiesorpamMMm, pomO, MpsIMOYTOJbHMK, KBajapaT, Tpamemus U Hux
cBoiicTBa. CpenHsist TMHUS TPEYroJibHUKA U TPareLuu.

Buinyknvle  u  Hesvinykivie  ¢hueypvl.  Ilepumerp  MHoroyrosbHuka. IIpaBuUbHBIN
MHOT'OYTI'OJIbHUK.

VYTIIbl Ha IJIOCKOCTH U B IPOCTPAHCTBE. BepTHKanbHbIE M CMEKHBIE YIJIBI.

CyMmMa BHYTPEHHHX YTJIOB TPEYTOJIbHUKA U YETHIPEX YT OJIbHHKA.

CooTHoI1IeHHS B KBa/IpaTe U PaBHOCTOPOHHEM TPEYTOJIbHUKE.

Jlnaronaim MHOroyroiabHHUKA.

[TogoGHBIE TPEYTONBHUKY B IPOCTEHIINX CIydasX.

DopMyIbl IIIOLIAAN MPSIMOYTOJIbHUKA, TPEYTOJIbHUKA, pOMOa, Tparenuu.



OkpyXHOCTBh U Kpyr. Paguyc u auamerp. [[nmHa OKpy:KHOCTH M IUIOWIA[b Kpyra. Yucnio .
Brnmcannsiil yron, B 4aCTHOCTH yroJji, onuparomuiics Ha quaMmerp. KacarenbHasi K OKpY)KHOCTH U €€
CBOMCTBO.

Ky6. CooTHOmIEeHUS B KyOe.

Terpasap, npaBUIBLHBINA TETPASIP.

[IpaBunpHasg nupamuja u npusMma. Ilpsmas npusma.

H300pasicenue HeKOMOPLIX MHO202PAHHUKOS HA NIOCKOCHU.

[IpsamoyronbHbIi napamenenunen. Teopema Iugazopa 6 npocmparncmae.

3aaun Ha BBIUKCIICHHE PACCTOSHUI B IPOCTPAHCTBE C MOMOIIBIO TeopeMsl [Iudaropa.

Paszeepmia npamoyzonvrozo napannenrenuneoa.

Konyc, mummnap, map u chepa.

Ipoexyuu ¢ueyp na nnockocmo. H306padicenue yurunopa, Konyca u cghpepvl Ha NIOCKOCHIU.

Ionamue 06 ob6vemax men. Vicnonb3oBaHWe M peElICHHA 33Jad Ha HaXOXICHUE
reOMETPUUYECKUX BEIUYUH POopMyT 00beMa MPU3MBbI, HUIHH]IPA, IMPaAMHIbL, KOHYCa, [1apa.

Tonamue o nooobuu na niockocmu u 8 npocmparncmee. OTHOIICHUE TUIOMIAIEH U 00bEMOB
MoI00HBIX (uryp.

BepositHoCTh M cTaTucTHKA. JIorHKa 1 KOMOMHATOPHUKA

Jloruka. Bepnsie u HeBepHble yTBep)kaeHusA. Cnenctue. Konmpnpumep.

Mmnoowcecmso. Ilepebop BapuaHTOB.

Tabmunel. CtonbyaTbie U KPyroBble JUarpamMmabl.

Yucnosele Habopbl. CpenHee apudmernyeckoe, MeanaHa, HauOojblllee U HaUMEHbIIEe
3HauYeHUs. [Ipumepvl U3MEHUUBLIX GETUUUH.

YacroTa u BepossTHOCTb coObITHA. CinydaiiHbli BbIOOp. Borunicienue BeposiTHOCTEN COOBITHII B
OTIBITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Hezasucumvie codvimus. Dopmyna crnoxcenus 6epoamuocmetl.

Ipumepovl  cayuaunvix eeruyun. Paenomeproe pacnpedenenue. Ilpumepvl HOpMATbHO20
pacnpedenenus 8 npupooe. llonamue o 3akoHe OONbUUX YUCe.

OcHoBHasi 6a3oBasi nporpaMmma

Auiredpa ¥ HaYaJIa aHAIH3A

IToBTOpeHue. PemieHne 3agad ¢ HMCHOIB30BAHUMEM CBOMCTB YHCEN M CUCTEM CUMCIEHUS,
JEJIMMOCTH, JOJIEN U YacTe|, MPOLIEHTOB, MOAYJIEH yKcel. Pemenue 3a1a4d ¢ MCIOJIb30BaHUEM CBOWCTB
CTeneHed W KOpHEH, MHOTOYJIEHOB, NpPeoOpa3oBaHW MHOTOUYJICHOB M JPOOHO-pAIMOHAIBHBIX
BBIPA)KCHU.

Pemenne 3ama4d ¢ uCnoabp30BaHUEM FpaHYCHOﬁ MCPBI yTJIa. MOI[yJ'IB YHCja U €ro CBOMCTBA.



Pemenune 3aa4 Ha JBM)KEHUE U COBMECTHYIO pabOTy C MOMOIIBIO JTMHEWHBIX M KBAaJPAaTHBIX
YPaBHEHUH U UX cUCTeM. Pemenue 3a1a4 ¢ MOMOIIBbIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C
OJIHOM MEPEMEHHOM, C TPUMEHEHHEM U300paKeHHsI YMCIOBBIX IPOMEKYTKOB.

Pemenue 3agay ¢ MCNOJIb30BaHMEM YHUCIOBBIX (PyHKIMI M uX rpadukos. VcnoabzoBaHue

CBOWCTB W TpaUKOB JIMHEHHBIX M KBAJAPATHYHBIX (YHKUUH, OOpaTHOH MPONOPIHOHATBLHOCTH H

byHKIIN y:\ﬁ ['paduueckoe penieHre ypaBHEHUH 1 HEPABEHCTB.

Tpuronomerpuueckass OKpPY)KHOCTb, paouauHas mepa yeaa. CHHYC, KOCHUHYC, TaHIEHC,

KomaHeeHnc IPOU3BOJIBHOTO YrIJId. OcHOBHOE TPUTOHOMETPHUYCCKOE TOXKIACCTBO U CICACTBUA M3 HETO.

nnn T
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pan). Dopmynvl ClOdCEHUs MPULOHOMempPUdecKux yHkyuu, Gopmynsl npugedenus, Gopmyvl

3HaveHus TpuronoMerpuaeckux Gynkmuii st yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0,

080UHO20 apeymenma..

Hymn ¢yHKOMH, TPOMEXYTKHM 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. Hambombiiee u
HauMeHblIee 3HadeHue ¢QyHkuuu. llepmommueckne ¢GyHKIMU. YeTHOCTH W HEYETHOCTh (YHKIUH.
Cnoorcnvie pynxyuu.

Tpuronomerpuueckue Gyukiun Y=0BX yzsnx, Y=IOK. ®ynryus Y=CAOX. Croiictsa u
rpadMKu TPUTOHOMETPUIECKUX (DYHKITHIA.

ApPKKOCHHYC, apKCHUHYC, apKTaHIeHC 4ucia. Apkkomawneenc uuciaa. Ilpocreiimme
TPUTOHOMETPHUYECKUE YpaBHEHHS. PellieHrue TPUroHOMETPUYECKIX YPaBHEHUH.

Obpammuvie mpuconomempuieckue QyHKyuu, ux ceolicmea u epaguxu. Pewenue npocmeuiuux
MPUSOHOMEMPULECKUX HEPABEHCME.

Crenenb ¢ JeMCTBUTENBHBIM MTOKa3aTesleM, CBOMcTBa creneHu. [Ipocreiimue nmokaszaTenbHble
ypaBHEHMs U HepaBeHCTBa. [lokazaTenbHas QyHKIUS U €€ CBOMCTBA U rpaduk.

Jlorapudm uncna, coiictBa jJorapudma. Jlecstuunslii gorapudm. Yucno e. Hamypanvuoiii
noeapugm. TlpeoOpazoBanue norapu@MuiecKkux BoIpaxeHuid. Jlorapudmudeckue ypaBHEHUS U
HepaBeHcTBa. JlorapudmMuueckas GyHKIUS U €€ CBOICTBA U Ipaduk.

CrenenHas ¢pyHKIHUS U ee CBOMCTBaA U Tpaduk. MppalroHaibHble ypaBHEHHUS.

Memoo unmepeanos o5 peulerus HepaseHCma.

IIpeobpazosanusn epaguxos Gyuxkyul: cogue 6001b KOOPOUHAMHBIX OCeU, PACMAXNCEeHUe U
colcamue, OmpagiceHue OMHOCUMENbHO KOOpOuHamuwlx ocel. Ipaguueckue memoovl peuieHus
VpasHeHuil u HepaseHcms. Pewenue ypasHeHull u HepaBeHCmMs, COOePAHCAUUX NEPEMEHHYIO NOO 3HAKOM
MOOYJIAL.

Cucmembvl NOKA3AMENbHBIX, N02APUPMUUECKUX U UPPAYUOHATbHBIX YpasHeHuu. Cucmembl
NOKA3AMENbHBIX, 102aPUPMUYECKUX HEPABEHCNE.

Bzaumno oopamuvie pynkyuu. I pagpuxu 63aumno oopammuvix yHKYuUi.

Ypasuenus, cucmemvol ypasuenuii ¢ napamempom.



[TpousBonnas ¢ynkiuu B Touke. KacarenpHas k rpaduky ¢yHkuuu. ['eomerpuueckuil u
¢usnueckuid  cmpicn  TpousBoAHOW. [IpomsBomHble  dneMeHTapHbIX — GyHKOWH.  [lpasuna
ougppepenyuposarusi.

Bmopas npouzeoonas, ee 2ceomempuyeckuii u pusuyecKuti cCMvici.

[Tonsitne o HempepbIBHBIX (YHKIUAX. TOYkM IKcTpemyma (MakCMMymMa W MUHHUMYMa).
HccnenoBanue eMeHTapHBIX (YHKIUN Ha TOYKH SKCTPEMyMa, HauOouIbliiee 1 HAUMEHbIIIee 3HaYeHNE
C TIOMOIIBIO TIPOU3BOAHOM. [locmpoenue epaguros yHkyuii ¢ nomowvbro npoussoonsix. Ilpumenenue
NPOU3BOOHOU NPU pelleHUU 3a0ay.

[TepBooOpasnas. [lepsoobpasznvie snemenmapuvix @yuxyuti. Iliowads KpueoasuHeuHou
mpaneyuu. @opmyna Hetomona-Jletionuya. Onpedenennviii unmezpai. Boruucienue niowaoeii niockux
@ueyp u 06vemos men 6pawjeHUss ¢ NOMOWLIO UHMe2PaAd.

I'eomeTpust

[ToBTOpenue. Pemienue 3amay ¢ mpuMEHEHHEM CBOWMCTB (GUTYp Ha IUIOCKOCTH. 3agaud Ha
JI0Ka3aTeIbCTBO M IOCTPOCHNUE KOHTPIpUMEPOB. Mcmonb30Banue B 3a1a4ax MPOCTEHIINX JIOTHYECKUX
npaBui. PemeHwe 3agad ¢ HUCHOJB30BAHMEM TEOPEM O TPEYrOJbHUKAX, COOTHOIIECHHH B
MPSIMOYTOJIBHBIX TPEYroJbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIpEXYTroJbHUKaMu. Pemienue 3agau c
UCIOJIb30BaHUEM (DaKTOB, CBA3AHHBIX C OKPY>KHOCTSIMH. Pelienue 3aa4 Ha u3MepeHus Ha TIOCKOCTH,
BBIUUCIICHHUE JUIMH U TUIOIAACH. Peutenue 3a0ay ¢ noMoubio 6eKmopos u KOOpOuHam.

Harnsmaas crepeomerpus. @urypsl U ux u3o0pakenus (Kyo, mupamuna, npusma). OcHoghbie
nousmus cmepeomempuu u ux ceoticmsea. Ceuenus Kyoa u TeTpasapa.

Touka, mpsiMasi U MIOCKOCTh B MIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.
B3anMHOe pacmonokeHHe MpsMBIX U IDIOCKOCTEH B mpocTpaHcTBe. I[lapauienbHOCTh TPSAMBIX U
IJI0CKOCTEH B mpocTpaHcTBe. M300paskeHne NpocTenuX MpoCTPaHCTBEHHBIX (PUTYp Ha MIOCKOCTH.

PaccTosnust Mexay ¢purypamu B mpoCTPaHCTBE.

Vel B mpoctpaHcTBe. [lepneHauKyIsIpHOCTh MPSMBIX U TIOCKOCTEH.

[Tpoekmust GUTYpHI Ha MIIOCKOCTh. [Ipr3HAKK MePIIEHANKYISIPHOCTH TPSIMBIX U TUIOCKOCTEH B
npoctpaHcTBe. Teopema o0 Tpex MepHeHIUKYIsIpax.

Mmuororpannuku. [Tapannenenunen. CBoiicTBa NpAMOYTrolsHOTO Napasuienenunena. Teopema
[Tudaropa B mpoctpanctse. [Ipusma u nupamuga. [IpaBunbHas mupaMuja U MpaBWIbHAS MPU3MA.
[Tpsmas mupamMuga. DIeMEHTHI TPU3MBI U TTUPAMUJIBL.

Tena BpamieHus: MUIUHIP, KOHYC, chepa n map. OCHOBHBIE CBOMCTBA MPSMOTO KPYTrOBOTO
WIMH]IPA, IPSMOTO KPYroBOro konyca. M300pakeHue Ten BpalleHus Ha MII0CKOCTH.

Ilpeocmaenenue 06 yceuenHOM KOHyYce, CeuYeHus KOHyca (napanieibHoe OCHOBAHUI0 U
npoxoosuee yepes 8epPULUHy), CeueHus YUIUHOpA (NapaiieibHO U NepneHOUKVIAPHO OCU), CeueHusl

wapa. Pazeepmka yununopa u konyca.



Ilpocmetiwiue KOMOUHAYUU MHO2OSPAHHUKOS U mel épaujenus mexcoy coboi. Brrancnenue
AJIEMEHTOB MPOCTPAHCTBEHHBIX QUTYp (pedpa, AuaroHaiu, yriibl).

[Tnomane NOBEpXHOCTU MPABUIBLHONW MUPaMUJbI M MPSAMOM pu3Mbl. [1nomaas moBepXHOCTH
MPSIMOTO KPYrOBOTO LIMIUHAPA, MPSIMOT0 KPYrOBOro KOHYyca U I1apa.

[Tonsitre 06 o6beMe. OOBEM MUpPaMUIBI U KOHYCA, MPU3MBI U uaunHApa. O0beM mapa.

Ilooobuvie mena 6 npocmpancmee. COOTHOIICHUST MEXIy IUIOUIAIIMU MOBEPXHOCTEH M
o0beMaMu MO0OHBIX TEIl.

Heuoicenus 6 npocmpancmee: napaiiesbHolil NepeHoc, YeHMPALbHAS CUMMEMPUs, CUMMempUs
omHocumenvHo niockocmu, nosopom. Ceoticmea osudicenuii. lIpumenenue 0sudiceHull npu peueHuu
3a0au.

Bekropsl u KoopauHaThl B pocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHUE BEKTOpPa Ha YKCIIO,
yroi Mexay Bektopamu. KosumMHeapHble U KOMIUIaHapHBIE BEKTOPbl. CKanapHoe npouseedenue
sexkmopos. Teopema o paznodiceHuu 6eKmopa no mpem HeKOMNiaHapHvim eekmopam. CKalsapHoe
npouseedeHue 6eKmopos 8 Koopounamax. lIpumenenue 6ekmopos npu peueHuu 3a0a4 Ha HaxoxHcoenue
paccmosinutl, OnuH, niowaoell u 06vLemos.

Ypasuenue nnockocmu 6 npocmpancmee. Ypasuenue cgpepol 8 npocmparncmee. Popmyna ons
8LIYUCTIEHUS PACCMOANHUSL MeIHCOY MOUKAMU 8 NPOCMPAHCMEe.

BeposiTHOCTh U cTaTHCcTHKA. PaGoTa ¢ JaHHBIMU

[ToBTOpenue. Pemienne 3amad Ha TabmWyHOEe W rpaduyueckoe MpeIcTaBlICHUE TaHHBIX.
Hcnonb30BaHne CBOWCTB M XapaKTEPUCTHUK YHCIOBBIX HAOOpOB: CpEIHUX, HAWOOJBIIETO U
HAaUMEHBIIETO 3HAYeHUs, pa3Mmaxa, oducnepcuu. Pewenue 3adau na onpedeneHue uacmomol U
gepossmHocmu  coovimuti. Beluucnenue  eeposmuocmeu 8 ONLIMAX € PABHOBO3IMONCHHIMU
anemMeHmapHuiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem KomodOunamopuxu. Pewenue 3a0au na
BbIYUCTICHUE — BEPOSIMHOCMEU  He3ABUCUMbIX — COObImMuUl,  NpuMeHeHue  QOopmynvl  ClLONHCEHUS
seposimuocmell. Pewenue 3aoau ¢ npumenenuem ouazpamm Diliepa, oepesa gepossmuocmel, popmyivl
bepuynnu.

Yenosnasa  eeposmnocms.  Ilpasuno  ymmnoowcenusi  eeposimmocmeu. Dopmyna noaHou
8EPOSIMHOCMU.

Huckpemnvie crnyuaiinvie eenudunsvl u pacnpedenenus. Hezasucumvle cnyuatinbvie 6eiutuHbl.
Pacnpeoenenue cymmol u npouszsedenuss He3a8UCUMBIX CIYYAUHBIX BEIUYUH.

Mamemamuueckoe oorcuoanue u oucnepcusi CryyauHou eenuduHvl. Mamemamuueckoe
0dfCUOaHUe U OUCNEPCUSL CYMMbL CLYYAliHbIX eauyun. I eomempuueckoe pacnpedenenue. bunomuanvroe
pacnpeoenenue u e2o ceOUCMEa.

Henpepuvignvie cayuatinvie genuyunvl. Ilonsamue o niomnocmu eeposimuocmu. Pagnomeproe
pacnpeoeneHue.

Iloxazamenvroe pacnpedeﬂeHue, €co napamempbl.



Ilonamue o wnopmanvHom pacnpeodenenuu. Illapamempsvi HOpMANLHO2O pacnpedeneHus.
IIpumepvl cryuaiiHbIX 6eaUYUH, NOOYUHEHHBIX HOPMALLHOMY 3AKOHY (HO2PeuHOCMb U3MepeHUtl, pocm
yenosexa).

Hepasencmeo Yeowviwesa. Teopema bepnynnu. 3axon 6orvwux uucen. Boibopounulii memoo
uzmepenus eepossmuocmetl. Ponb 3akona 601bwux uucen 8 Hayke, npupooe u ooujecmae.

Kosapuayus 0eyx cnyuatineix éenuuun. Illonamue o koagpuyuenme xoppenayuu. Cosmecmmoie

Hab00eHus 08YX CLYYAUHBIX 8eU4UH. BbibopouHblll KO Guyuenm xopperayuu.

Anre0pa M HaYaJIa aHAJIHM3A

10 kaace (72 4)

IHoBTOpenue (4 1)

Pemienue 3aau Ha JBM)KEHUE U COBMECTHYIO pabOTy C MOMOILBIO JIMHEHHBIX U KBaJPaTHBIX
YPAaBHEHUH U X CUCTEM.

Pemenne 3amay ¢ MOMOILBIO YHCIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOMN
MEPEMEHHOH, C IPUMEHEHNEM H300paKeHHUST YUCIOBBIX IIPOMEKYTKOB.

Pemenue 3a1a4 ¢ UCNOJIb30BaHUEM CBOMCTB YUCEI U CUCTEM CUMCIIEHUS, IEIUMOCTH, 10JIEH U
4yacTel, IPOLEHTOB, MOAYJIeH uncen. Pemenue 3a1ad ¢ NCIOJIb30BAHUEM CBOMCTB CTEIIEHEN U KOPHEM,
MHOTOYJICHOB, IPe00pa30BaHUIl MHOTOWICHOB U APOOHO-PALIMOHATIBHBIX BBIPAKECHHH.

JleiicTBuTe/IbHBIE YncIa (8 1)

Llenple u panuoHanbHble uucna. JlelicTBuTenbHble uucia. beckoHeyHo yObIBaromas
reoMeTpuueckasl mporpeccus. ApupMeTHYecKUid KOpeHb HaTypalbHOW creneHu. CTeneHp cC
palOHaIbHBIM U IEHCTBUTEIBHBIM IIOKA3aTENISMU.

Crenennas ¢pynkuus (11 4)

CrenenHas GyHKIHUS U ee CBOHCTBA U rpaduK. YeTHOCTh M HEYETHOCTh (DYHKIIUH.

Pemenue 3agay ¢ MCMOJIb30BaHUEM YHUCIOBBIX (QYHKIMH M uX rpadukos. VcnoabzoBaHue

CBOMCTB M TIpadUKOB JMHEWHBIX M KBaJApaTU4YHBIX (yHKUUH, OOpaTHON NPONMOPLHMOHAIBHOCTH U

byHKIMHA y:\ﬁ . I'padpuaeckoe perieHue ypaBHEHHI U HEPABEHCTB. B3aumno obpammuvie QyHkyuu.

I'paghuxu 63aumno obpamuwix ynxyutl.

HpparmonansHble ypaBHEHUS.

Monyne 4uciaa W ero CBOMCTBA. Peuwenue ypasHeHuti U HepPABEHCMS, COOEPHCAUUX
nepemeHHyI0 o0 3HAKOM MOOYJIAL.

Memoo unmepsanog 01 peulenus HepaseHcma.

Ypasuenus, cucmemvl ypasuenuii ¢ napamempom.

IMoka3zarenbHas pynkuus (9 1)

CreneHb ¢ JeHCTBUTEIBHBIM TIOKa3aTesieM, CBOMCTBA cTerneHu. [IpocTeiimue moka3aTenbHbIe

ypaBHEeHUs U HepaBeHCTBa. [lokazaTenbHas QyHKIUS U €€ CBOMCTBA U rpaduk.



Ypasnenus, cucmemul ypasnenuti ¢ napamempom.

Jlorapupmuueckas pynxuus (12 1)

Jlorapudm umcna, cBoiicta jorapudma. Jlecsatuunsiii norapudm. Yucro e. Hamypanvhoiii
nozapugm. IlpeobpazoBaHue morapupMuUUecKux BblpakeHHH. Jlorapupmudeckue ypaBHEHHS WU
HepaBeHCTBa. JlorapudmMuyeckas GyHKIHS U ee CBOMCTBA U rpaduK.

Ypasnenus, cucmemul ypasnenuti c napamempom.

Tpuronomerpunuyeckue popmyJnl (12 4)

Tpuronomerpuueckas OKpPYKHOCTb, paduannas mepa yaia. CHUHYC, KOCHUHYC, TaHI€HC,

KomaHeeHnc IPOU3BOJIBHOTO YrIJId. OcHOBHOE TPUTOHOMETPUUECKOEC TOXACCTBO M CICACTBHUA U3 HETO.

TITT T
3HaueHus TpuroHoMmerpuaeckux Gynkuuii s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, 6, Z’é’ é
pan). Pemenue 3aau ¢ uCnoyib30BaHUEM T'PalyCHOM MEpHI YyIJia.

DopMynbl  COAHCEHUS MPUSOHOMEMPUYECKUX DYHKYUll, opmynvl npusedenus, opmyivl

0801IHO20 ap2yMeHma.

Tpuronomerpudeckue ypasHenus (12 1)

ApKKOCUHYC, AapKCHHYC, apKTaHIe€HC u4ucina. Apxkkomaneenc uucna. Ilpocreiiiue
TPUTOHOMETPUYECKHE YpaBHEHUs. PerieHre TpuroHoMeTpuyecKux ypaBHEHHH.

Pewenue npocmeriwiux mpuconomempuueckux HepageHcms.

HUrtorosoe nosropenue (4 4)

[TpeoGpa3oBanue paloHaIbHbIX, IIOKa3aTeNbHbIX, JOrapupMHUUECKUX u
TPUTOHOMETPUYECKUX BbIpAKEHUN. Pelenne ypaBHEHUN 1 HEPABEHCTB.

Pemenne TeEKCTOBBIX 3a/1a4.

Hmozosan (co006as) npomexcymounas ammecmayusn. Hmozoeas konmponvnas paboma.

11 kaacc (68 1)

IHoBTOpenue (4 4)

[TpeoGpa3oBanue palroOHAIbHBIX, MOKa3aTesbHbIX, JOrapupMHUUECKUX U
TPUTOHOMETPUUYECKUX BhIpaykeHUH. Perienue ypaBHeHHI 1 HEPaBEHCTB.

Penrenne TeKCTOBBIX 3a7ad.

OyHKIMH, TpadUKH, YTeHHE TPadUKOB.

Tpuronomerpnuyeckne pynkuun (10 1)

Tpuronomerpudeckue Gynkunn Y=00BX y:slnx Y=tOX. ®yuryus Y=CAOX. CroiictBa 1
rpaduku TpuroHomerpuueckux ¢pyHkuuil. [lepuonnyueckue GyHKIMH.

IIpeobpazosanusn epaguxos Gyukyul: cogue 6001b KOOPOUHAMHBIX OCeU, PACMANCEHUEe U

corcamue, ompascicerue  OMHOCUmMeNbHO KOOp()UHClWlelX oceil. Cucmemwi noKaszameJjlbHblX,



Jlo2apupmuyeckux u uppayuonanrvHulx ypasuenui. Cucmemvl NOKA3AMENbHBIX, N02APUPDMUYECKUX
HEepageHcma.

Obpamuvie mpueoHomempuieckue QYHKYuU, ux cotcmaea u 2papuxu.

IIpousBoaHas u ee reomerpudeckuii cmbicy (10 v)

[TponsBonnas ¢ynknum B Touke. KacarenmpHas k rpaduky ¢yHkuuu. ['eomerpuueckuii u
¢busnueckuid  cmpicn  Tpou3BoAHOW.  [IpomsBomHble  dyeMeHTapHbIX — GyHKUWH.  [lpasuna
oughghepenyuposanus.

IIpumeHeHnne MPOU3BOAHOI K HccaenoBaHu0 GpyHkuui (10 v)

[Tonste o HempepbIBHBIX (GYHKIUAX. Touku sKcTpemyma (MakcMMymMa M MHUHHUMYMa).
HccnenoBanue srieMeHTapHbIX (YHKINN Ha TOUKH SKCTPEMyMa, Hauboubliee 1 HAaMMEHbIIIee 3HAaYeHUE
C TOMOINBI0 TNpou3BOAHOH. Hymm ¢GyHKIMH, MTPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTB.
HauOonpiiee n Haumenblee 3HadeHue GyHKuuu. Crnoorcnvie QyHKyuu.

Bmopas npouzeoonas, ee ceomempuyeckuii u pusuyecKuti CMoici.

Ilocmpoenue epaguxos @hyHkyuil ¢ NOMowbio NPou3800usIX. Ilpumenenue npoussoOHoU npu
peuteHuu 3a0au.

Hurerpai (10 v)

[TepBooOpasnas. [lepsoobpasznvie snemenmapuvix @yuxyuti. Iliowads KpueosuHeuHou
mpaneyuu. Popmyna Hotomona-Jletionuya. Onpeodenennvii unmezpal. Buiuucnenue niowaodeti niockux
@ueyp u 06vemos men 6pawjeHUss C NOMOWbIO UHMe2PAd.

Beposamnocmos u cmamucmuxa. Paboma c oannvimu (16 u)

IToBTOpEHUE.

Pemenne 3amay Ha TabnuuHOE W Tpaduueckoe MpeICTaBICHHWE MAaHHBIX. Vcrmonp3oBaHMe
CBOWCTB M XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPEIHMX, HAHMOOJBIIETO0 W HAMMEHBIIETO 3HAYCHUS,
pasmaxa, oucnepcuu.

Pewenue 3adau Ha onpedenenue uacmomvl u eeposmuocmu codovimui. Buvluucnenue
8eposIMHOCMEl 8 ONLIMAX C PABHOBOSMONCHBIMU ITIEMEHMAPHBIMU UCXOOAMU.

Pewenue 3aoau c npumenenuem xromobunamopuku. Pewenue 3adau Ha evluucienue
8epOSIMHOCMEU He3A8UCUMBIX COObIMUL, NpUMeHeHUe POPMYIbl CL0JCeHUs seposimHocmell. Peuwenue
3a0au ¢ npumeHenuem ouazpamm Junepa, oepesa gepoamuocmet, opmyavl bepuynnu.

Yenosnas  eeposmnocms.  Ilpasuno  ymmnoowcenusi  eeposimuocmeu. Dopmyna noaHou
8epOSIMHOCMU.

Huckpemnvie cnyuaiinvie eenuuunsvl u pacnpedenenus. Hezasucumvle cnyyatinvie enuyumbl.
Pacnpeodenenue cymmol u npouzgedenus He3a8UCUMBIX CTYYAUHBIX 6ETUUUH.

Mamemamuueckoe oorcuoanue u oucnepcusi CcryyauHou eeauduHvl. Mamemamuueckoe
odrcuOaHue u OUCnepcusi CyMmbl CIyuatiHblx eenuyun. I eomempuueckoe pacnpedenenue. bunomuanvnoe

pacnpeoenenue u e2o c8OUCMEa.



Henpepuignvie cayuatinvie éenuuunsvl. [lonamue o nnomuocmu eeposimuocmu. Pasnomepnoe
pacnpeoeneHue.

IlokazamenvHoe pacnpeoenenue, e2o napamempbi.

Ilonamue o HopmanvHoM pacnpedenenuu. Illapamempvl HOpMANbHO20 pacnpeoeieHusl.
Ilpumepul cayuaunbix 6erudur, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NOSPeuHOCMb USMEPEHUU, POCH
uenosexa).

Hepagencmeo Yebdviuesa. Teopema bepuynnu. 3akon 6onvuux uyucen. Bvibopounviii memoo
usmepenus eeposamuocmeti. Ponv 3akona bonvbuiux yucen 8 Hayke, npupooe u obwecmae.

Kosapuayus oeyx cayuatineix eenuuun. Illonamue o koagpgpuyuenme koppensyuu. Coemecmmsie
Hab00eHus 08YX CLYYAUHBIX 8eUdUH. Boibopounvlil KO3 duyuenm Kopperayuu.

HUTorosoe noBropenue (8 4)

OyHKIMH, TpadUKH, YTeHHE TPadUKOB.

[IpeoOpazoBanue paloHaIbHbI, MOKA3aTEIbHBIX, JOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX
BBIpa)KECHMI. Pelenre ypaBHEeHNI 1 HEPaBEHCTB.

Pemenue TekcToBBIX 3a/1a4.

[IpumeHeHrne TNPOM3BOAHONM K HCCIECNOBAaHUIO (QYHKIMA U TOCTPOCHHIO T'pa(UKOB.
Hcnonb30BaHne MPOU3BOAHBIX MPHU PEUICHUH YpAaBHEHUW U HEPABEHCTB, MPU PEIICHUU TEKCTOBBIX,
(U3HYECKUX B TCOMETPHUCCKUX 3a7a4, HAX0XKICHUH HAUOOJBIINX U HANMEHBIITUX 3HAUYCHUH.

Hmozosasn (20006as) npomesxccymounas ammecmayun. Hmozoeana konmpoavnasa padoma.

I'eomerpus

10 kaace (72 4)

IMoBTOopenue (6 u)

Pemienue 3a1a4 ¢ npuMeHEHUEM CBOUCTB (UTYp Ha IUIOCKOCTH. 3aa4M Ha JI0Ka3aTeIbCTBO U
IIOCTPOEHHUE KOHTpIpUMEpOB. Mcrnonp30Banue B 3aauyax MpOCTENIINX JOTHUECKUX MpaBuil. Pemenne
3aJ1a4 C UCIMOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLIEHUI B IPSIMOYTOJbHBIX TPEYTOJIbHUKAX,
(akKTOB, CBSI3aHHBIX C YETBHIPEXYroJIbHUKaMHU. Pelienne 3a/1a4 ¢ UCoab30BaHUEM (PAKTOB, CBA3AHHBIX C
OKpYKHOCTsIMU. PemnieHue 3agad Ha HM3MEpPEHUS Ha IUIOCKOCTH, BBIYMCICHHME IJIUH U IIOLIAJIEH.
Pewenue 3a0au c nomowpio 6eKmMopos u KOOPOUHAM.

Brenenue (3 1)

OcHosHble noHAmuUs cmepeomempuu U Ux Ce0UCmad.

Touka, IpsiMas 1 IVIOCKOCTb B POCTPAHCTBE, aKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

IMapanieabHOCTH NPSIMBIX M MI0cKOCTed (16 1)

B3aumHoe pacrnosoxkeHue npsiMbIX U IUIOCKOCTEH B mpocTpaHcTBe. [lapannenbHOCTh MPsMBIX

U TUIOCKOCTEH B npocTpaHcTBe. M300paxeHne npocTelnX NpOCTPaHCTBEHHBIX (PUTYp HA MIIOCKOCTH.

Paccrosiaus mexny gurypamu B mpoCTpaHCTBE.



@urypsl 1 Ux U300paxenus (Kyo, nupamuaa, npuzMa). Cedenus Kyba u TeTpa’ipa.

IlepneHAMKYJIAPHOCTH NPSAMBIX U II0CKOcTel (18 1)

VYrisl B ipocTpancTBe. [lepneHIuKymsipHOCTb NPSAMBIX U TIOCKOCTEH.

[Tpoekuust purypsl Ha MIOCKOCTh. [IpU3HaKK MEPHEHANKYISIPHOCTU MPSMBIX U TJIOCKOCTEH B
npoctpaHcTBe. Teopema o Tpex NepneHAuKyIsIpax.

Muororpanauxku (16 1)

[Tapamnenenunen. CBolicTBa MPsAMOYTONBHOTO mapaiienenunena. Teopema I[ludaropa B
npoctpanctBe. [lpusma u nupamupga. IlpaBunpHas nupamuga W npaBuibHas npusma. [Ipsmas
nupamMuia. IeMEHThI IPU3MbI U TUPAMU/IbIL.

BekTops! B npocTpancrse (7 4)

CyMMa BEKTOPOB, YMHOKEHUE BEKTOpA Ha YMCJIO, YTOJI MEKy BekTopaMu. KosumHeapHbie 1
KOMIUTaHapHBIE BEKTOPBL. CranapHoe npoussedenue sekmopos. Teopema o paznodxcenuu 8eKmopa no
mpem HeKoMnianapHulm éekmopam. CKanapHoe npouzgedeHue 6eKmopos 8 koopournamax. Ilpumenenue
8EKMOPO8 NPU PeueHUU 3a0ay Ha HaAX0XHCOeHUue pacCmosanuil, ONUH, naouaoeu U 00beMos.

HUTorosoe noBropenue (6 4)

[TapanienbHOCTh TUIOCKOCTEH, MEPHEHAUKYISIPHOCTh IUIOCKOCTEH, MPU3HAKKM U CBOMCTBA.
MHOTrOrpaHHUKH.

Hmozosasn (20006as) npomesxccymounas ammecmayun. Hmozoeana konmpoavnasa paooma.

11 kaacc (68 1)

IToBTOpenue (6 1)

[TapannenpbHOCTh  IJIOCKOCTEH, TMEPHEHAMKYISIPHOCTh IIOCKOCTCH, TIPU3HAKHM U  CBOMCTBA.
MHoOrorpaHHuKH.

Bexropsl.

Koopaunartsl B npocTpanctie (12 4)

CyMmMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO, YTOJI MEeKIy BekTopaMu. KosmHeapHsie u
KOMIUTaHApHBIE BEKTOPBL. CranapHoe npoussedenue 6ekmopos. Teopema o pasznodxicenuu 6eKmopa no
mpem HeKoMnianapHulm eekmopam. CkanapHoe npouzgedeHue 6eKmopos 6 koopounamax. Ilpumenenue
BEKMOPO8 NPU PeueHUU 3a0ay Ha HaAX0HCOeHUe PAcCMOosHUL, OJIUH, NA0Waoel U 00bEMO8.

Ypasnenue nnockocmu 6 npocmpancmee. Ypasuenue cghepuvl 6 npocmparncmee. @opmyna ons
BbIUUCTIEHUS PACCOAHUSL MeHCOY MOYKAMU 8 NPOCPAHCEe.

Heuoicenus 6 npocmpancmee: napaiiesbHulil NepeHoc, YeHMPALbHAS CUMMEMPUs, CUMMEmpPUs
omuocumenvHo niockocmu, nogopom. Ceovicmea osudxcenuti. [lpumenenue osudiceHull npu peuleHuu
3a0auy.

Tena Bpamenust (16 1)

[ununnp, koHyc, cdepa u map. OCHOBHBIE CBOWCTBA MPSIMOT0 KPYTOBOTO MIJIUHAPA, IPSMOTO

KpYroBoro konyca. M3o00paxeHue e BpaleHus Ha INIOCKOCTH.



IIpeocmaenenue 06 yceueHHOM KOHyce, CeueHUs KOHyca (napainieibHoe OCHOBAHUI0 U
npoxoosuee uepe3 epUiUHy), CedeHUs YUIUHOpa (napanievHo U NepneHOUKYNIAPHO OClU), cedeHuUs
wapa. Pazeepmka yurunopa u konyca.

Ilpocmetiwue KoMOUHAYUU MHO20SPAHHUKOS U Mel 8paujenus medxncoy cobou. Brraucienue
3JIEMEHTOB MPOCTPAHCTBEHHBIX (QUTYp (pedpa, AMaroHaNu, yrisl).

[Inomans NOBEPXHOCTU MPABWIBHOW NUPaMUIbI U NPAMOU IIpu3Msbl. [lomans moBepxHocTH
IIPSIMOTO KPYroBOI'O LIMJIMHAPA, IPSIMOT0 KPYroBOro KOHyca U 1apa.

Ilonsitue 06 00beme (15 u)

O0beM nupaMubl ¥ KOHYCa, MPU3MBbl U IUIMHApa. O0beM Hiapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOLIEHUS MEXAY IUIOMAASMU MOBEPXHOCTEH U
o0beMaMu MO0OHBIX TEll.

HUTorosoe nosropenue (16 4)

OKpy’KHOCTb, MHOTOTPaHHHKH.

Tena Bpamenus. [lnomanu nosepxHocTeil, 00bEMBI TEN.

Hmozosasn (20006as) npomesxccymounas ammecmayun. Hmozoeana konmpoavnasa paooma.

TeMaTnuyeckoe NJIAHNPOBaAHUE



Anredpa m HayajIa MaTeMaTHYECKOT0 aHAJIH3a

No
n/
I

HaumenoBanue
pa3ziesoB, TeM

Kon-
BO
4acoB

B 1.4. Ha
MPaKT.
3aHATUSA

OcHOBHBIE BUIBI YICOHON MEATETLHOCTH YUAIIHXCS

10 kaacce

-

[ToBTOpEHME

4

JleicTBUTENIbHBIE
qucia

8

Haxomute  cymmy  OeckOHEYHO  yOBIBaIOLICH
reOMeTpUUYECKOM IIPOTPECCHUH. [TepeBouTH
0ECKOHEUHYIO HEPUOTUIECKYIO IpoOb B
OOBIKHOBEHHYIO JIp0o0b. [IprBOAUTHE MpUMEpHI (Z1aBaTh
orpezeneHue) apuPpMeTUIECKUX KOPHEH HATYpabHOM
creieHu.  [IpumensaTp  mpaBwia  JACHCTBHM ¢
paMKaiaMy, BBIPOKEHUSMH CO  CTCICHSMU C
paloHaJIbHBIM [IOKa3aTeJdeM IpU BBIUKUCICHUSIX U
peoOpa30BaHUSIX BBIPAKCHUN

Crenennas
byHKIUS

11

ITo rpadukam creneHHbIX PYHKIHIA (B 3aBUCUMOCTH OT
[OKa3aTeasl CTENEHU) ONMChIBaTh MX CBOWCTBA
(MOHOTOHHOCTb, OTrPaHUYEHHOCTb, 4ETHOCTB,
HEUYETHOCTD).

Ctpoutb cxemaTHyecKkH rpaguK CTENEHHOM (YHKIIUH B
3aBUCUMOCTH  OT  IPHHAJUIEKHOCTH  I10Ka3aTess
CTENEeH! (B aHAJIMTUYECKOH 3alliCu paccMaTpuBaeMoOn
(GyHKINK) K OJHOMY U3 PacCCMaTPUBAEMBIX YHCIOBBIX
MHOXECTB  (IpU  IOKa3aTeNsiX, MPUHALISKAIINX
MHOKECTBY LEBIX quced, npu THOOBIX
JeMCTBUTENBHBIX IOKA3aTelsiX) W IEepeyucisaTh e
CBOMCTBA.

[IpuBOAUTE MpUMEPHI CTETIEHHBIX (PYHKIMM (3a1aHHBIX
¢ momouplo (HopMysbl UM rpaduka), 00JagaromInux
3a/laHHBIMH CBOMCTBaMH (Hampumep,
OTpaHUYEHHOCTH). Pa3bsICHATH CMBICI EPEUUCICHHBIX
CBOMCTB.

AHanu3upoBarh MoBeJeHHEe (YHKIUN Ha pa3iMyHBIX
y4JacTKax o0JIaCTH ONpeAeIeHHUS.

PacrioznaBate  paBHOCWJIBHBIE  IPEOOpPa3OBaHUA,
npeoOpa3oBaHus, MNPUBOJAIIME K  YPaBHEHUIO-
CJIEICTBUIO.

Pematp npocreiinme uppaliOHaIbHBIE YPABHEHHUS.
Pacnio3znaBath rpaduku U CTpOUTH TpaMKH CTETIEHHBIX
GyHKUMH, HCMONB3Ys TpadONOCTPOUTENH, H3YydaTb
cBOicTBa (PyHKUMI MO UX rpaduKam.

BeimonsaTe npeoOpazoBaHus TI'padUKOB CTEMEHHBIX
GyHKIUI: mapaiienbHbIN IepeHoc.

[IpumeHnsTh cBOMCTBa CTENEeHHOW (YHKUUU TpPU
pelIeHNH TPUKIATHBIX 33/Ja4 M 3a/ad IOBBIIIEHHON
CII0KHOCTH

[TokazarenbHas
byHKIUSA

[To rpadukam nokaszaTenbHON QYHKIIUN OMHUCHIBAThH €€
cBoOMcTBa (MOHOTOHHOCTh, OTPAHUYEHHOCTB ).
[IpuBonuTe mnpuMepsl MOKa3aTeNbHOM  (QyHKUIUU
(3amaHHOM ¢ mMOMOIIBIO (OpMYNbl WM Tpaduka),
obOnagaromel 3aJlaHHBIMA  CBOWCTBAMHU (HaImpuMmep,
OTPaHUUYEHHOCTH). Pa3bsCHATH CMBICI IEPEUUCIEHHBIX
CBOMWCTB.




AHanmM3upoBaTh MOBEACHUE (PYHKIUH HA Pa3TMIHBIX
y4JacTKax o0JIaCTH ONpeAeICHHUS.

Pemate mpocreiiiine TOKa3aTelbHbIE ypaBHEHUS,
HEPABEHCTBA U UX CHUCTEMBI.

Pemarp  moxazareibHBIE  YpaBHEHHs  METOJaMU
pa3joKEeHUsT Ha MHOXHUTENIH, CIOCOOOM 3aMEHBbI
HEU3BECTHOI'O, C MCIOJIb30BAHUEM CBOMCTB (pyHKIIMH,
peuarb

yYpaBHEHUS, CBOJAIIUECS K KBaIPATHBIM.
Pacno3naBats  rpadukum u  cTpouTh  Tpaduk
MOKa3aTeIbHON ¢byHKIUY, UCIIONB3YS
rpadornoCTponTENI, M3y4aTh CBOMCTBAa (DYHKIHH 10
rpadukam.

@®opMyIMpOBaTh TUIIOTE3bl O KOJUYECTBE KOpHEHN
ypaBHEHUH, CoiepKaIIUX MOKA3aTENbHYIO PYHKIIHUIO, U
IIPOBEPSTH UX.

BrimonusaTe npeoOpa3oBanus rpaduka nmokazarenbHON
(GyHKIMU: TapayiebHBINA TIEPEHOC.

[IpumeHsTh CBOWCTBA MOKAa3aTeNbHOW (YHKIUU MpPU
pelIeHNH IPUKIAIHBIX 3a7a4

Jlorapupmuyeckas
byHKIUS

12

Beimonuare npocTenme npeoOpa3oBaHus
JTOTapu(MHUUECKUX BBIPAKEHUH C HUCIOIH30BAHUEM
CBOMCTB Jiorapu(MoB, ¢ IOMOLIbI0 GOPMYJI Iepexoa.
[To rpaduky norapudmMudeckoil (HYHKIIUU OMHMCHIBATH
e€ cBOiicTBa (MOHOTOHHOCTb, OTPAaHUUYEHHOCTb).
[IpuBoauTh TpUMEPH JOrapUPMHUECKONW (QYHKITUH
(3amanHOM ¢ moMmombl0 (GopMylnbl WM Tpaduka),
oOnajaromel 3aJlaHHBIMU  CBOMCTBAMHU (HaIrpuMmep,
OTPaHUYEHHOCTH). Pa3bsCHATH CMBICI IEPEUUCIICHHBIX
CBOMCTB.

AHanu3upoBaTh NMoBeJeHHE (QYHKUUN Ha Pa3IUUHBIX
ydacTKax 00J1acTh OTpeieIeHNs, CPaBHUBATh CKOPOCTH
Bo3pacTanus (yOwbiBaHus) ¢yHKuuMd. DopMynupoBaTh
OTIpeJIeIICHUS! TIEPEUNCIIEHHBIX CBOMCTB.

Pemate mpocreiiiye jorapugMuyueckue ypaBHEHUS,
norapu(MHUYECKUE HEPABEHCTBA M WX CHCTEMBI.
Pemate norapupmMuyeckue ypaBHEHUS pa3IMYHBIMU
METOaMHU.

Pacno3naBate  rpadgukun M CTpouTh  Tpaduk
Jorapu(pmMuIecKon byHKIMH, UCIIONb3YS
rpadornoCcTponTeNIn, U3y4yaTh CBOMCTBa (DYHKIUM IO
rpadukam, GopmMynupoBaTh

TUIIOTE3bl O  KOJNMYECTBE KOpHEH  ypaBHEHUH,
coJiepKalMx  JorapuMUUecKyr0  (YHKIHMIO, H
MIPOBEPATH UX.

[IpumeHnsTh CBOICTBA JOrapuPMHUUECKOW (QYHKIUU
NpH  pelleHUH TPUKIATHBIX  3374ad M 33734
MOBBIIIEHHON CIIOKHOCTH

Tpuronomerpuuec
Kue Gpopmybl

12

[lepeBoguTh TIpagycHY!0O MeEpy B PpaJUaHHYIO U
oOparHo. Haxoauth Ha OKpPYXHOCTH TOJOXKEHUE
TOUYKH, COOTBETCTBYIOIIEHN TaHHOMY ACHCTBUTEILHOMY
qHCITy.

HaxomuTe 3HaKM 3HAa4YeHWM CHUHYcCa, KOCHHYCA,
TaHIe€HCa YHca.




BBIABIATE 3aBHCHMOCTD MEXTYy CHHYCOM, KOCHHYCOM,
TaHI€HCOM OJTHOTO U TOTO e yria. [IpuMeHsTh TaHHbIe
3aBUCHMOCTH ISl JIOKa3aTelbCTBA TOXKIECTBA, B
YaCTHOCTH Ha OTPENIEIEHHBIX MHO)KECTBAX.
[TpumeHATs TpHU TPeoOpPa3OBaHHUAX W BBIYUCICHUAX
(opMyIIBI CBSA3H TPUTOHOMETPUUECKUX (DYHKIIUN YTIIOB
a u —a, GOpMyIIBI CIIOKEHHS, POPMYITBI TBOWHBIX

U TIOJIOBHHHBIX YIJIOB, (OpMyJbl  TPUBEACHUS,
GbopMysBl CyMMBI M Pa3HOCTH CHHYCOB, CYMMBI WU
Pa3sHOCTU KOCHUHYCOB.

Jloka3plBaTh ~ TOXKAECTBA, HNPUMEHSS  Pa3IHM4YHbIC
METO/IbI, UCIIOJIB3YSI BCE U3YUEHHBIE (POPMYIIBL.
[TpuMeHATh Bce N3yUCHHBIE CBOWCTBA U (hOPMYIIBI IPH
pelIeHNH TPUKIAAHBIX 3a]a4 M 3aJa4 MOBBIIICHHON
CIIOKHOCTH.

Tpuronomerpuuec
KM€ YPaBHEHUS

12

YMeTh HaxoJIuTh apKCHUHYC, apKKOCHHYC, apKTaHI€HC
NeUCTBUTENIBHOTO YHUCJIAa, TPAMOTHO (OpMYIUPYs
OIIpeJIETICHUE.

[IpumensaTs GopMynbsl A HaXOXKIEHUS KOpHEH
ypaBHEHHMI COS X = @, SiN X = @, tg x = a. YMeTh pemath
TPUTOHOMETPUUECKUE YPaBHEHUS: JIMHEHbBIE
OTHOCHUTEIIBHO CHHYCa, KOCHHYCA, TaHIE€HCa YyIJa
(uucna), cBojsAlIMECs K KBaJIpaTHbIM U JPYTUM
anreOpauyeckuM  ypaBHEHUSAM  IIOCIE€  3aMEHbI
HEU3BECTHOTO, cBOAAIMECS K IPOCTEHIINM
TPUTOHOMETPUUECKUM YPaBHEHUSIM I10CJIE PA3JI0KEHUs
Ha MHOKUTEJIH.

[IpumeHsTh BCE H3yUEHHBIE CBOMCTBA M CHOCOOBI
pelleHnss TPUTOHOMETPUYECKMX ypPAaBHEHUH IIpH
pelIeHNnH TPUKIJIaJHBIX 3a/1a4.

Hrorosoe
IMOBTOPEHUE

11 kaace

IToBTOpeHune

10

Tpuronomerpuuec
Kue QpyHKIMUU

10

Ilo rpaduxam QyHKUIUE ONUCHIBATE HX CBOMCTBA
(MOHOTOHHOCTb, OTPaHUYEHHOCTb, 4ETHOCTB,
HEYETHOCTh, MEPUOUYHOCTD).

N3006paxaTs rpaduky TPUTOHOMETPUUYECKUX (PYHKIIUN
C MOMOIIIBIO rpaonoCcTpouTeNei, ONUCHIBATh UX
CBOMCTBA.

PacnioznaBate rpaduku TPUTOHOMETPHUECKUX
GyHKIUH.

Crpoutb  rpaduku  3JI€MEHTapHBIX  (QYHKIUH,
UCNOJb3ysd TIpaoONOCTPOUTENN, H3Yy4aThb CBOMCTBA
9JIEMEHTAPHBIX QYHKIMHA 0 UX rpaduKam

11

[IpousBogHas u ee
reOMETPUYECKU I
CMBICH

10

OnepupoBarh Ha 0a30BOM YPOBHE TOHSTHUSMU:
Mpou3BOJMHAS (PYHKIMM B TOYKE, KacaTelmbHas K
rpaduky ¢GyHKIUHU, TPOU3BOAHAS (DYHKIUU.
OmnpenensiTh 3HAUCHUE MPOU3BOIHON (DYHKIIMU B TOUKE
Mo  M300paXeHMIO  KacaTelbHOM K  rpaduky,
MIPOBEJICHHOM B 9TOM TOUKE.

12

[Ipumenenne
IIPOU3BOJHOM K

10

Pemate HecnmokHbIE 3aaud HAa TPUMEHEHHUE CBSI3H
MEXIY IPOMEKYTKAMU MOHOTOHHOCTM W TOYKaAMHU
9KcTpeMyMa (YHKIIMH, C OJHOH CTOPOHBI, W




HCCIIETOBAaHHIO
byHKIUH

MPOMEKXYTKAMHA  3HAKOIOCTOSHCTBA W HYJSIMH
MIPOU3BOIHOM ATOW (DYHKIIUU — C APYTOM.

13

HNuterpan

10

Boruncnsate  nmpubnumkEHHOE  3HAYEHHE — IUIOIIATU
KPHUBOJIMHEWHOH TPAINCLH.

Haxoauts nepBoobpasubie hyHkmii: y = Xp, rae p_ R,
y =sin X,y =cos X, Yy = tg Xx. Haxonuth nnepBooOpa3Hbie
bynknuii: T (x) + g(x), kf (X) u f (kx +b).

Beluucnare iomaas KpUBOJMHEWHOW Tpamenuu C
romMo1pio hopmyasl Hetorona—JleliOnuma

14

Komb6unaropuka
DJIEMEHTHI TEOPUH
BEPHOCTEMN
Crarucruka

16

OnepupoBarh Ha 0a30BOM ypOBHE OCHOBHBIMHU
ONMCATEIbHBIMA  XAaPAaKTEPUCTUKAMH  YHUCIIOBOTO
Habopa: cpegHee — apudMeTHUYEecKoe,  MeauaHa,
HauOoJIblIIee M HAUMEHbIIIEEe 3HAYCHHUS.

OnepupoBarb Ha 0a30BOM YPOBHE MOHATHSIMU: YaCTOTa
U BEPOSITHOCTb COOBITHSA, CIIy4aiiHbIN BBIOOP, OIBITHI C
PaBHOBO3MOYHBIMHU JIEMEHTAPHBIMU COOBITUSMHU.
Bbruucnare  BepoOSATHOCTM  COOBITUH HAa  OCHOBE
[I0JICYETA YHMCIIa UCXOOB.

OuneHuBaTh M CpaBHUBaTh B IPOCTBIX CIy4asx
BEPOATHOCTH COOBITUI B pealbHOMN KU3HHU.

YUTAaTh, COIIOCTaBJISATD, CpPaBHMBATb,
MHTEPIPETUPOBAThL B IPOCTBIX CIIy4asX peasibHbIE
JTaHHbIE, IPE/CTaBICHHbIC B BUAE TaOIMILl, AUArpamm,

rpauKoB

15

IToBTOpEHUE

I'eomerpus

No
/
I

HanmenoBanue
pa3aenos, TeEM

Koi-
BO
qacoB

B T.4. Ha
MPaKT.
3aHATUS

OcHOBHBIC BHU/IbI yqe6H0171 ACATCIBHOCTH yUallIUXCa

10 kiace

IToBTOpeHnE

Hcnons3oBare B 3aJayax MPOCTEHIIMX JIOTHYECKHUX
npaswil. Pemare 3a1a4u ¢ MCNIONB30BAaHUEM TEOPEM O
TPEYroJIbHUKAX, COOTHOUICHUH B IPSAMOYIOJBHBIX
TPEYTOJIbHUKAX, ¢bakToB, CBSA3aHHBIX c
YETBIPEXYTOJIbHUKAMU. Pemats 3a1a4u c
HCIOJIb30BaHNEM (bakToB, CBSA3aHHBIX c
OKPYKHOCTSAIMHU. BOCCTaHOBUTH TIPEICTABICHUA O
BaXHEHIINX TMPOCTPAHCTBEHHBIX (UIYypax, 3HATh
npocTelive MpaBuia H300paXkeHust HTUX Quryp.
BcnoMHNTE BaXKHEHIINE TEOPEMBI

O TPEYrOJbHHMKAX M pEIIaTh 3aJayd O BBIYMCICHUHU
MeJIMaH, BBICOT M OMCCEKTPHUC TPEYroJbHUKA.

Bgenenue.
AKCHOMBEI
CTEPEOMETPUH U UX
CIICICTBHS

OnepupoBaTh Ha 0a30BOM ypOBHE MOHATHIAMM: TOUKA,
npsimMasi, MI0CKOCTh B IPOCTPAHCTRBE.

[TapamiensHOCTB
MPSIMBIX U
IIJIOCKOCTEN

16

OnpenensaTs B3aMMHOE paclojoKeHUE 2-X MPSAMBIX B
IIPOCTPAHCTBE.

3aKperuIATh 3TH MOHATHA Ha MOJENAX KyOa, MPHU3MBI,
UPaMUJIBI.




Omnpenenars B3aUMHOE PACIOJIOKEHUE TIPSAMOU U
MJIOCKOCTH B IPOCTPAHCTBE.

[TpuMeHsTh U3ydeHHbIE TEOPEMBI K PELICHUIO 3a/1ay.
Haxonuts yriel MeX1y IpsIMBIMHU B IIPOCTPAHCTBE.
dopmyaHpoBaTh CBOIiCTBa napauieNbHbIX
TJIOCKOCTEM.

[TepnenqukynspHO
CTh IIPSIMBIX U
IIJIOCKOCTEHN

18

BBoiuTh MNOHATHE MNEPHEHAUKYISIPHBIX NPSIMBIX B
IIPOCTPAHCTBE.

JlaBatp onpeneneHne NepneHauKyISIPHOCTH MPAMONA U
IJIOCKOCTH.

Pewatp 3a/1a4u OCHOBHBIX TUIIOB Ha
NEPIEHIUKYJIIPHOCTD NPSIMON U TJIOCKOCTH.

MHororpaHHuKu

16

Pacno3naBate OCHOBHBIE BHIBl MHOI'OIPAHHUKOB
(mpusma, nupamuza, MPSIMOYTOJIbHBIN
napajuiejenumnes, Kyo).

N300paxkaTh u3ydaemble (QUTYpsl OT pPYyKH U C
MIPUMEHEHUEM MPOCTBIX YEPTEKHBIX UHCTPYMEHTOB.
Jenate (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB
MIPOCTHIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y.
W3piiekatb  MHDOpPMANMIO O  TPOCTPAHCTBEHHBIX
reOMeTpUUYeCKUX (Qurypax, MpeICcTaBICHHYI0 Ha
YepTeKax U pUCYHKaX.

[Tpumenste Teopemy Iludaropa mnpu BbIYHCICHUU
3JIEMEHTOB CTEPEOMETPUICCKHUX (QUTYD.

HaxoauTe mmomaan MOBEPXHOCTEM  MPOCTEHIIINX
MHOTOTPaHHUKOB C MPUMCHEHHEM (DOpMYII.
Hcnonb3oBath CBOICTBA IIPOCTPAHCTBEHHBIX
TeOMETPHUYSCKUX (DUTYp JUTSI PEIICHUS] TUTIOBBIX 3319
MPAKTUYECKOTO COAEPIKAHUS.

COOTHOCHUTH TUTOIIAN TOBEPXHOCTEHN TE OJIMHAKOBOU
(hOpMBI pa3TUYHOTO pa3Mepa;

OuenuBath (OpMy TMPaBHIBHOTO MHOTOTPAaHHUKA
MocJie CIUJIOB, CPE30B U T.M. (OMPEAENATh KOTUIECTBO
BEpIINH, pebep " rpaHei TOJTYYEHHBIX
MHOTOTPaHHHUKOB)

Bexkrops! B
IIPOCTPAHCTBE

BJ'Ia,I[eTL TOHATHUAMMU BEKTOPBI U X KOOPAWHATHI

HUrorosoe
IIOBTOPEHUE

11 kiaace

IToBTOpEeHUE

Merox koopauHar
B IMPOCTPAHCTBE.
JBr>xeHue

12

OnepupoBaTh Ha 0a30BOM YpPOBHE IOHATHEM
JIEKapTOBBI KOOPJAMHATHI B IPOCTPAHCTBE,

HaxOJIUTh KOOPJIMHATHI BEpILINH KyOa u
IIPSIMOYTOJIBHOTO ITapaJuIeIICIIUIIe1a

unuuap, KOHYC U
ap

16

N300paxkaTh u3ydaemble (QUIYpsl OT PyKH U C
IIPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.
JlenaTb (BBIHOCHBIE) MJIOCKHE YEpPTEKU U3 PHUCYHKOB
MPOCTHIX 00BEMHBIX (DUTYD: BUJI CBEPXY, COOKY, CHU3Y.
W3Bnekatb uHPOpPMALMIO O  MIPOCTPAHCTBEHHBIX
reoMeTpuueckux (urypax, MpeICTaBICHHYI0 Ha
YepTeKax U pUCYHKaX.

Pacrio3HaBaTh OCHOBHBIE BH/IBI T€J BpalleHUs (KOHYC,

IIMHAD, chepa u map).




HAXOJUTh IUJIONIATU IMMOBEPXHOCTEH TEN BpAIICHUS C
pUMEHEHHEM (HOPMYIL.

10 | O6bémBI TN 15 HaxonuTe 00beMBI MPOCTEHIIUX MHOTOIPAaHHUKOB H
TEJI BPAILICHHS C IPUMEHEHHEM (OPMYJT
CoOTHOCUTH O0BEMBI COCYIIOB OIMHAKOBOH (hOpMBI
Pa3INYHOrO pazmepa
11 | Urorosoe 16
o0o01ieHue u
CHCTeMaTH3aLus
y4eOHOT0

marepuaa




IIpuioxenune
HopMBbI OLleHKH 3HAHHMI, YMEHUI U HABBIKOB YYaLlMXCH
Ouenka nucbMeHHbIX KOHMPOIbHBIX PAOOM 00YUAIOWUXCA RO MAmeMamuKe.

OTBeT oneHMBaeTCs 0TMETKOM «5», ecjin: PabdoTa BBIIIOJHEHA IOJHOCTHIO; B JIOTHYECKUX
paccyxIeHusIX 1 000CHOBaHUU PELICHUsS HET MPOOEIOB U OMNOOK; B PEIICHIUH HET MAaTEMAaTHIECKUX
omrOOoK (BO3MOKHA OIHa HETOYHOCTh, OMTUCKA, KOTOPAast HE SIBJISIETCS CICICTBUEM HE3HAHUS WIH
HEMOHUMAaHUS Y4eOHOTO MaTepuaa).

OtmeTka «4» cTaBUTCS B CICAYIOIIUX Ciydasx: paOoTa BBINOJHEHA IOJIHOCTHIO, HO
00OCHOBAHUS 11Ar0B PEILIEHUS HEAOCTATOUHBI (€CIIM yMEeHUE 000CHOBBIBATh PACCYKCHHSI HE SBIISUIOCH
CIELUANBbHBIM OOBEKTOM IPOBEPKH); JOMYIIEHBl OJHA OIIMOKA WIM €CTh JBa — TPH HEAO0YETa B
BBIKJIAJIKaX, PUCYHKaX, 4epTexax WiH rpadukax (eciu 3TH BUABI paObOT HE SIBISUIMCH CHEIHATbHBIM
00BEKTOM MPOBEPKH).

OtmeTrka «3» CTaBUTCS, €CIM: JOMYILIEHO Oosee oJHON omMOKM win Oosee IByX — Tpex
HE/I0YETOB B BBIKJIAZKAX, YepTexax WM rpadukax, HO oOydarommiics oOnamaer 00sS3aTeIbHBIMU
YMEHUSMH I10 IIPOBEPSIEMON TEME.

OTmeTka «2» CTaBUTCS, €CIM: JONYLIEHbl CYIIECTBEHHbIE OIIMOKH, I1OKa3aBLIME, YTO
oOyyaromuiicst He o0azaer 00s3aTeNIbHBIMU YMEHUSMHU 10 JJAHHOM TeMe B IOJHON Mepe.

Yuutenp MOXKET MOBBICUTh OTMETKY 32 OPUTMHAJIbHBIN OTBET Ha BONPOC UM OPUTMHAIBHOE
pellIeHne 3a/1a4i, KOTOPbIE CBUAETEIbCTBYIOT O BHICOKOM MaTeMaTHUYECKOM Pa3BUTUU 00Y4YaroLIErocs;
3a pemeHue Ooyiee CIOXKHOM 3aayd WIM OTBET Ha Oosiee CIOXKHBIH BOMPOC, MPEIOKEHHBIE
o0yyJaromemMycs JTOMOJIHUTENIBHO MOCIE BHIIIOIHEHUS UM KaKUX-JIN00 APYrUX 3a/1aHuil.

Ouenka ycmuwix 0meenos 00yuarouuxca no mamemamuxe

OTBeT oLleHMBaeTCs 0TMETKOM «5», ecliu yUYEeHHUK: TOJIHO PACKPBUI CO/IepKaHne MaTeprasa
B 00beMe, MPEeTyCMOTPEHHOM MPOrpaMMON U Y4eOHMKOM; M3JI0KUI MaTepuaj IPaMOTHBIM SI3BIKOM,
TOYHO HCIOJB3Yysl MaTEMaTHYECKYI0 TEPMHUHOJIOTHUIO M CHMBOJMKY, B OINPEACIECHHOW JIOTMYECKOU
MIOCJIEI0BATEIBHOCTH; MPABUIIBHO BBIOJIHUI PUCYHKH, YEPTEKH, TpapUKH, COMMYTCTBYIOIINE OTBETY;
MOKa3aJl yMEHUE WUIIOCTPUPOBATh TEOPHUIO0 KOHKPETHBIMHM IPUMEPAMHU, NPUMEHATh €€ B HOBOU
CUTyalluu TIpU BBIIIOJIHEHUH NPAKTHYECKOTO 3a/JaHus; MPOJEMOHCTPUPOBAJI 3HAHUE TEOPUM DaHEE
M3YYEHHBIX COMYTCTBYIOUIMX TeM, C(HOPMHUPOBAHHOCTh U YCTOMYMBOCTH HMCHOJB3YEMBIX IPU OTBETE
YMEHHH 1 HaBBIKOB; OTBEYAJl CAMOCTOSITENIbHO, 0€3 HABOJSAIIMX BOMPOCOB YUUTENS; BOSMOXKHBI O/IHA —
JIB€ HETOYHOCTHU IPU OCBEIIEHUU BTOPOCTENEHHBIX BOIPOCOB WJIM B BBIKJIAAKAX, KOTOPbIE YYEHUK
JIETKO MCIPABUJI IIOCIIE 3aMEYAHUS YUUTEIS.

OTBeT OLIEHHBaeTCs1 OTMETKOI «4», eciu YAOBJIETBOPSET B OCHOBHOM TpeOOBAaHMSM Ha
OLIEHKY «5», HO ITPH ’TOM UMEET OJIH U3 HEJOCTATKOB: B M3JI0KEHUU JIOMYIIEHbI HEOObIINE TPOOEbI,
HE HCKa3uBlIee MaTeMaTH4YecKOe COJIep)KaHHWEe OTBETa; JONYLIEHbl OJUMH — JBa HeJo4YeTa MpH

OCBCHICHHUUN OCHOBHOTO COACPIKaHUA OTBCTA, UCIPABJICHHLIC IOCIIC 3aMCUYaHUA YUUTCIIA; HOIYHICHBI



omuOKa wiu Ooyiee IBYX HEJOUYETOB IPU OCBEUIEHUH BTOPOCTEIICHHBIX BOIPOCOB HIIM B BBIKIAIKAX,
JIETKO MCIPABJICHHBIE MTOCIIE 3aMEYaHUS yUUTE.

OtMeTKka «3» CTaBUTCS B CIEAYIOLIUX CIIy4asx: HEIOIHO PACKPBITO COJEpKaHUE MaTepuasia
(comepxanue U3J10KeHO pparMeHTapHO, HE BCEr/la MOCIeI0BATENbHO), HO TOKa3aHOo 001ee TOHUMAaHKe
BOIIPOCA M MPOJEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC NJIsi YCBOEHUS MPOTPAMMHOI0 Marepuaia
(ompenenenpl «TpeboBaHUSAMU K MaTEMaTHYECKOW TOATOTOBKE OOYYAIOIIMXCS» B HACTOSIICH
mporpaMMe IO MAaTEeMaTHKE); HMEIUCh 3aTPYIHEHUS WU JOMYIICHB OMIMOKH B ONpPEISICHUU
MaTEeMaTHYeCKONM TEPMUHOJIOTUH, YEpTekaX, BBIKIAJIKAX, MHCIPABICHHbIE II0CIE€ HECKOJIbKHX
HABOJISIIUX BOIIPOCOB YUUTENIS; YUCHUK HE CIIPABUJIICS C IPUMEHEHHEM TEOPUU B HOBOW CUTYallUu MpU
BBITIOJTHEHUH MTPAKTUYECKOTO 3aJJaHus, HO BBIITOJHUI 33/I1aHUs 00s3aTeILHOTO YPOBHS CIIO)KHOCTH I10
JAHHOM Teme; NpH JOCTAaTOYHOM 3HAHUM TEOPETHYECKOr0 MaTepuaia BhISIBJICHA HEJIO0CTATOYHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHI1 1 HABBIKOB.

OtrMeTka «2» CTaBUTCA B CIEAYIOIIUX CIydasx: HE PACKPHITO OCHOBHOE COJEp)KaHUE
y4e0HOr0 Marepuayia; OOHApY)KEHO HE3HAHUE YUYCHHUKOM OOJbIIeH WM HanOoJiee BaKHOW YaCTH
y4eOHOr0 Marepuaya; JONYyIIeHbl OIMMOKH B ONPEACICHUM TOHATUN, TPH HCIIOIb30BAHUH
MaTeMaTHYeCKON TePMHHOJIOTHH, B PUCYHKaX, YyepTexax WM rpapukax, B BBIKIAJKaX, KOTOPbIE HE
MCIIPABIICHBI [10CJI€ HECKOJIBKUX HABOJASAIIUX BOIIPOCOB YUHUTETIS.

Ouenka mecmogvix 0meemos y4aujuxcs
1) Tect ans TeKkymero KOHTPoJs — He MeHee 10 3aganuit
2) Tect s TeMaTHYECKOTO KOHTPOIIs — He MeHee 20-40 3amanuii
3) Tect asst KTOrOBOTO KOHTPOJISt — He MeHee 40-60 BOIIPOCOB MIIH 3aaHUi.
“5”— 91-100%
“4” — 78-90%
“3” - 60-77%
“2” — menee 60%
Kputepuu MOryT HE3HaYNTEIFHO MEHSTHCS B 3aBUCUMOCTH OT CIIOKHOCTH 3aJIaHUM.
Oowan knaccupukayus ouwtuboK.

[Tpu omeHke 3HAHUI, YMEHHI W HABBIKOB OOYYAIOIIUXCS CIEAYeT YYHTHIBATH BCE OIIMOKH

(rpyOble 1 HerpyOble) U HEJOUYETHI.

I'pyOBIMHM CUMTAIOTCS OITUOKH:

HE3HaHUEC OMPCACIICHHUA OCHOBHBIX HOHSITI/Iﬁ, 3aKOHOB, ITpaBUJI, OCHOBHBIX MOJIOKECHUH TEOpHH,
HC3HAaHUC (bOpMYJ'I, 06H_ICHpI/IH$ITBIX CHMBOJIOB 00O3HAYEeHUI BCJIMYNH, CAWHUL] HUX U3IMCPCHUS,
HE3HaHHE HaMMEHOBaHMH CAUHUL U3MCPCHHA; HCYMCHUC BBIACIIUTL B OTBCTC I'JIABHOC; HCYMCHUC
INPUMCEHATL 3HaHUWA, aJTOPUTMbI JId PCUHICHUA 3aJad, HCYMCHHC JCJIaTbh BBIBOJAbI U 0606IJ_ICHI/I${;
HCYMCHHUEC YHUTAaTb U CTPOHUTH r*pa(bm(n, HCYMCHHE IOJIB30BATHCA NCPBOUCTOYHUKAMHU, y‘—Ie6HI/IKOM n

CIIpaBOYHUKAMU; TOTCPA KOPHS WK COXPAHCHUC TOCTOPOHHCTO KOPHS; 0T6paCBIBaHI/Ie 0e3 00BSICHEHHI



OJTHOTO W3 HHX; PaBHO3HAYHBIC UM OIIMOKH; BBIYUCIUTEIbHBIC OIIMOKH, €CIIM OHH HE SIBISIOTCS
OIIMCKOM; JIOTMYECKHUE OIITUOKH.

K HerpyOBIM OIIMOKAM CIENYET OTHECTH

HETOYHOCTh (OPMYITUPOBOK, OMPEICICHUA, IIOHATHI, TEOPHil, BbI3BaHHAS! HETIOJIHOTON OXBaTa
OCHOBHBIX TMPU3HAKOB OINPEACISIEMOr0 MOHATHUS WM 3aMEHOM OJHOTO - JABYX M3 3THUX MPHU3HAKOB
BTOPOCTETICHHBIMU; HETOYHOCTh TpaduKa; HEpPAlMOHAIBHBIM METOJ pEIICHUS 3aJa4dl WA
HEJIOCTAaTOYHO NPOJYMAaHHBIM IUIaH OTBETa (HAPYIICHUE JIOTMKH, MOAMEHA OTAEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENEHHBIMU); HEpallMOHAIbHbIE METOAbl pPabOThl CO CIPAaBOYHOM U JAPYroi
JTUTEPaTypoil; HEyMEHHE pelIaTh 3aja4l, BBIMOIHATH 331aHUs B 0011IEM BUJIE.

Henoueramu sSBIAIOTCS:

HEepalMOHAIbHBIE TPUEMBbl BBIYMCICHUH M MpeoOpa3oBaHuii; HEOPEKHOE BBITOTHEHHE

3anucen, 4yepTexen, cxem, rpaQuKoB.



