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IlosicHuTeIbLHASI 3aNTUCKA

Padouass mporpamma mo marematuke s 10,11  kimaccoB paspaboraHa ¢ ydeToMm
TpeboBanuili denepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTENbHOIO CTaHAAPTA CPETHETO OOIIETro
oOpa3zoBaHus, YTBEPKIEHHBIM TPUKa3oM MMHHCTEpCTBA 00pa3oBaHus W Hayku Poccuiickoi
@®eneparun ot 17 mas 2012 roga Ne 413 (B pemakuuu npukazoB MunoOpHayku Poccun ot
29.12.2014r. Ne 1645, ot 31.12.2015r. Ne 1578, ot 29.06.2017r. Ne 613), npumepHOi1 OCHOBHOM
o0pa3oBaTeNbHON MpOrpaMMbl CpeaHero obmero oOpasoBanus  (0J0OpeHa pelIeHUEM
(benepanbHOro yueOHO-METOAMYECKOT0 00beIMHEHUs, TPOTOKO OT 28 utoHs 2016r. Ne 2/16-3),
PaGouass mnporpamma 10 MaTreMmaThke pa3padoTaHa B COOTBETCTBHM C: OCHOBHOM
o0pasoBaTesbHOU ITporpaMMoi cpennero oomiero oopaszosanus (10-11 kmaccer) MBOY «COLL»
c. Koitropogok (yrB. mpuka3om ot 27 uroHs 2018 romga Ne 182-ox). [lpu peanmzamuu paboueii
nporpamMmel ucnonb3yoTess YMK nox penakiueit Anumosa 1L A., Konsruna FO.M. «Anre6pa u
Hayajga MaTeMaTHYEeCKOTO aHanm3a: 0a30BbI M yriayonéHHbd ypoBHW», 10-11 wimaccer - M.,
«IpocBemenune», 2018 roxm; Aranacsn JI.C. m gp. «l'eomerpusin, 10-11 kmaccet — M.,
«IIpocBemenue», 2015 rox.

esu 1 3a7aun y4eOHOr 0 nmpeaMera

Henu ocBoenus mnporpamMMmbl 6a30BOro ypoBHsI — oOecliedeHHe BO3MOKHOCTH HCIIOIb30BaHUS

MaTeMaTUYEeCKUX 3HAHUW W YMEHHM B NOBCEAHEBHOM >XM3HU M BO3MOXHOCTH YCIIELIHOTO
IIPOAOJIKCHUA O6pa3OBaHI/I$I 10 CIICNUAJIBbHOCTAM, HEC CBsA3aHHbBIM C MPpUKJIAAHBIM
WCIMONBb30BaHUEM MaTeMaTuku. B coorBercTBUM ¢ mnpunstod Konnenmueid pa3BuTus
MaTteMaTH4eckoro obpaszoBaHusi B Poccuiickoit deneparuu, MareMaTudeckoe oOpa3oBaHUE
pelaeT, B Y4aCTHOCTH, CJIEIYIOIIUE KIIOUEBbIC 3a/1aUH:

—  «OPEIOCTAaBIATH KAXKAOMY OOydaromieMycss BO3MOXHOCTb JIOCTHIKCHUS  YPOBHS
MaTeMaTUYEeCKHUX 3HAHUN, HEOOXOIMMOTO JUIS JaIbHEHINCH YCIICIIHOM KU3HU B 00IIIECTBEY;

— «O6CCH€‘II/IBaTB HeO6XOI[I/IMOe CTpaHe HqUCIIO0 BBIITYCKHUKOB, MaTeMaTudcCcKas
MOJITOTOBKA KOTOPBIX JOCTATOYHA ISl IPOJIOJKCHUSI 00pa30BaHUs B PA3JIMYHBIX HATIPABICHUSIX
nu 11 HpaKTH‘IeCKOﬁ ACATCIBHOCTH, BKIIIOYad HNPCIOJaBAHUC MATCMATUKH, MATCMATHYCCKUC
uccliieoBanus, paboTy B chepe HHPOPMAIMOHHBIX TEXHOJIOTHIA U JIP.»;

— «B OCHOBHOM O0IlleM M CpeIHEeM OO0IIeM 00pa30oBaHUU HEOOXOIUMO MPEIyCMOTPETH
MOJITOTOBKY OOYYAIOIIUXCS B COOTBETCTBHU C WX 3allpoCaMH K YPOBHIO TOATOTOBKU B cdepe
MaTEeMaTUIECKOT0 00pa30BaHUS.

OO0mas xapakTepucTHKA NpeaMeTa

[Iporpamma mo maremMaTHKe Ha 0a30BOM YpOBHE MpEAHa3HA4YCHA Ui 00y4aroImUXCsl CpeaHei
IIKOJIbI, HE UCTIBITHIBABIINX CEPbE3HBIX 3aTPYIHEHUI HA MPEABIAYIIETO YPOBHS 00YUCHHUS.

Ha 6a3oBoM ypoBHe:

— Brmyckauk Hayuures B 10-11-M kmaccax: 1 MCTIOIb30BaHUS B TOBCETHEBHOM JKU3HH
1 00ecreYeHns] BO3SMOKHOCTH YCIIEIITHOT'O MPOJIOJDKEHHs 00pa30BaHus 1O CIEIHMATBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM UCTIOJIh30BAHUEM MATEMATUKH.

— BbImycKHUK MOJYYHT BO3MOKHOCTHL HaydyuThess B 10-11-m kmaccax: st pa3BUTHA
MBIIIJICHHSI, UCIIOJI30BaHUS B TTOBCEIHEBHOM XKU3HU M 00ECTICUCHUSI BO3MOKHOCTH YCIIEIITHOTO
NPOJOJDKEHHUST  O0pa3oBaHHs 10  CIHCHHUAIBHOCTAM, HE CBS3aHHBIM C  MPUKIAJIHBIM
HCIOJIb30BAHUEM MATEMATHKH.



OOyuaromuecs, OCyIIeCTBIsONME 00ydeHne Ha 0a30BOM YpPOBHE, JOJKHBI OCBOUTH OOIIHE
MaTEMaTH4YCCKUEC YMCHU, HGO6XO)II/IMI)IC IJI1 )KU3HU B COBPEMECHHOM O6HI€CTBC; BMECTEC C TEM
OHHU TOJIYYaIOT BO3MOXKHOCTh HM3Y4YHTh HpPEIMET TIyOxke, ¢ TeM 4YToObl B JajbHEHIIEM NpU
HEOOXOMMOCTH U3y4aTh MAaTEMaTHKY IS IPOPECCHOHATBHOTO IPUMEHEHUS.

[IporpamMma copaepKaT cpaBHUTEIBHO HOBBIH AJIs pOCCUNUCKOM IIKOJIBI pa3aen «BeposaTHoCTh U
cratuctukay. K 3ToMy paszzieny OTHOCATCS TaKXKe CBEIEHUS M3 JIOTUKU, KOMOWHATOPUKU U
Teopuu rpadoB, 3HAUUTEIHHO BaPbUPYIOMIUECS B 3aBUCMOCTH OT THIA MPOTPAMMBI.

Ilpn m3yyeHMH MaTeMaTUKU OOJBIIOE BHUMAHUE YIENSAETCS PAa3BUTHI0 KOMMYHHUKATHBHBIX
ymeHuil  (popMynupoBaTh, AapryMEHTHPOBAaTh U KPUTHKOBaTh), (HOPMHUPOBAHHIO OCHOB
JIOTMYECKOTO0 MBIIUIEHUST B 4YacTU INPOBEPKUM MCTUHHOCTH U JIOKHOCTH YTBEPKACHMH,
MIOCTPOCHUS TPUMEPOB U KOHTPIPUMEPOB, IIEMOYEK YTBEPKACHUM, (OPMYIUPOBKU OTPULIAHUH,
a TaKke HEOOXOIMMBIX M JOCTAaTOYHBIX YCIOBHH. B 3aBHCHMOCTH OT ypOBHS NpOrpaMMbI
0o0JbIlle WK MEHbILIE BHUMAaHUS YAENISETCS YMEHUIO padoTaTh MO ajJropuTMy, METOAaM MOMCKa
QITOPUTMAa W ONPEACNICHUI0O  TPaHUIl  MPUMEHUMOCTH  ajaropuTMmoB.  TpebGoBanwus,
chopmynupoBaHHble B paznene «l'eomerpusi», B OOJbIIEH CTENEHU OTHOCATCS K Pa3BUTHIO
MIPOCTPAHCTBEHHBIX IMPEICTaBICHUI U TpadUuecKuX METOJOB, YeM K (hOpMaIbHOMY OMHCAHUIO
CTEPEOMETPUUYECKUX (hAKTOB.

MecTo y4eOHOr0 npeiMeTa B IKOJIBLHOM Y4eOHOM MJIaHe

Ha usyuenue npeamera «Marematuka» (6a30Bbiil ypoBenb) B 10-11 kmaccax otBogutcs 5
yueOHBIX YacoB B HeJEN0 B TedeHue roja oodydyenus B 10 xmacce, 5 wacos B 11 kiacce, Bcero
350 ypoxkoB. Pacripenenenue yaeOHOT0 BpeMEHH MPEICTABIICHO B TAOIHUIIE:

IMpeamer KoanuecTBo 4acosB

10 kaace 11 kaace
MaremaTuka 180 170
W3 Hux:
AJireOpa M HaYaJIa MATEMATHYECKOT0 AHAJIN3A 108 102
I'eomeTpus 72 68

Ilnannpyembie pe3yabTaTbl OCBOEHHSI OOY4YAIOIIMMHUCH OCHOBHOM
oOpa3oBareJibHOI NPOrPaMMBbI CpelHero o01ero o0pa3oBaHus

JInuHOCTHBIE pe3yJbTaTbl B cdepe oOTHOomIeHMI o0ydawuuxcd K cede, K CBOeMy
310POBbI0, K MIO3HAHMIO ce0sl:

—  OpHeHTalus 00ydJarIMUXCcs Ha JOCTHXKEHHUE JIMYHOTO CUACThsI, PeaIN3all0 TO3UTUBHBIX
KU3HEHHBIX TEpPCIEKTUB, WHHUIMATUBHOCTh, KPEATHUBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEICIICHUI0, CTIOCOOHOCTh CTABUTH IEJIH U CTPOUTH KU3HECHHBIE TIIAHBI,

— TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIMXCS K OTCTAaMBaHUIO JUYHOTO JOCTOMHCTBA,
CO6CTBGHHOI‘O MHCHUs, TOTOBHOCTh U CHOCO6HOCTB Bblpa6aTBIBaTB CO6CTB€HHyIO IIO3UIIHUIO I10
OTHOIIICHHIO K OOIIECTBEHHO-MOJUTHYECKUM COOBITUSM MPOILIOr0 M HACTOAIIETO Ha OCHOBE
OCO3HAaHHA U OCMBICIICHUA UCTOPHUHU, JYXOBHBIX I_IGHHOCTGI;'I u I[OCTI/I)KCHI/Iﬁ Hamreu CTpPAaHbI;

— TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS K CaMOPa3BUTHI0O UM CAMOBOCIHUTAHUIO B
COOTBETCTBUU C OOIICUETIOBEYECKUMH IICHHOCTSIMH M HJCAJIaMHU TPAXJAAHCKOTO OOIIecTBa.
JInyHOCTHBIE pe3yJbTaThl B cepe oTHOmIeHUH oOyuaromuxcsa k Poccum kak k Pomune
(OTteuecTBYy):




—  poccuiicKasi WICHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHMIO POCCHHCKOM HJIEHTUYHOCTH B
MOJIUKYJIBTYPHOM ~COIIMYME, YYBCTBO IPHUYACTHOCTH K HUCTOPHKO-KYJIBTYPHOW OOIIHOCTH
poccuiickoro Hapona u cyab0e Poccuu, maTpuoTH3M, rOTOBHOCTh K CIIy)keHHIO OTE4ecTBY, €ro
3aIlUTE;

— BOCIHUTAHHE YBAXKEHHUA K KYyJIbType, sA3bIKaM, TpPAAULUAM U OOBIYasiM HapOOB,
npokuBaronux B Poccuiickont denepannn.

JInuHoCcTHBIE pe3yJbTaThl B chepe OTHOLICHUH 00y4YalOIIMXC K 3aKOHY, FOCYIapCTBY M K
rPasKAaHCKOMY 001IeCTBY:

—  TPHUBEPKEHHOCTh HUJESM HWHTEPHALMOHATU3MA, IPYKOBI, PaBEHCTBA, B3aMMOIOMOIIH
Hapoa0B; BOCIIUTAHUEC YBAKUTCILHOT'O OTHOLICHUS K HAIMOHAJIBHOMY JOCTOUWHCTBY JIIOI[CP'I, ux
YyBCTBaM, PEIIUTHO3HBIM YOCKICHUSIM;

- T'OTOBHOCTb 06yqa101111/1x051 IMPOTHUBOCTOATE HACOJIOIMH ISKCTPEMH3MA, HallMOHAJIM3Ma,
KceHohoOur; KOpPYNIUH; AUCKPUMHHAIIMM 1O COIMAIbHBIM, PEIUTHO3HBIM, PaCOBBIM,
HallMOHAJIbHBIM IIPU3HAKaAM U APYTYUM HCTATHBHBIM COLIMAJIbHBIM SBJICHUSIM,

— HpPaBCTBEHHOE CO3HAHHWE U TIOBEJICHWE HA OCHOBE YCBOCHHS OOIIECUYEIOBEYECKUX
HCHHOCTCﬁ, TOJICPAHTHOT'O CO3HAHWA WM IHOBCACHUA B IMOJIMKYJILTYPHOM MHUPE, TOTOBHOCTH U
CHOCOOHOCTH BECTHU JAMAJIOT C APYTMMH JIFOIbMH, IOCTUTaTh B HEM B3aMMOINIOHUMAHUs, HAXOIUTh
06HII/IC eI U COTPYAHNYIATD I UX JOCTHIKCHUSA,

— TpUHATHE  TyMAaHUCTHYECKMX  LIEHHOCTEH,  OCO3HaHHOE,  YBaXXUTEJIbHOE U
T00posKeTaTeTbHOE OTHOIIEHUE K IPYTOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHIO;

— pa3BUTHE KOMIIETEHIIMHA COTPYJHMYECTBA CO CBEPCTHUKAMH, JAETBMH MIIAJILIETO
BO3pacTa, B3pOCIABIMH B  00pa3oBaTeinbHOM,  OOIIECTBEHHO  TOJE3HOW,  y4eOHo-
UCCIIEI0BATENILCKOM, MPOSKTHOM U APYIHX BUAAX JIEATEIBHOCTH.

JIuuHOCTHBIE pe3yJibTAaThl B c(epe OTHOLIEHHIT O0yHAOIIMXCH K OKPYKAIOUIEMy MHPY,
’KMBOI IpUpoje, XyA0:KeCTBEHHOH KYJIbType:

—  MHPOBO33PDEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Da3BUTHsS  HAYKH,
3HAYUMOCTH HAayKH, TOTOBHOCTb K HayYHO-TEXHUYECKOMY TBOPYECTBY, BIaJCHHE JTOCTOBEPHOU
uHpoOpMalKell 0 MEepPelOBBIX JOCTHKEHHUAX M OTKPBHITHAX MHUPOBOW M OTEYECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpPOHCTBE MUpPaA U OOLLECTBA;

— TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHMIO, B TOM YHCIIE CaMOOOpa30BaHMIO, Ha
NPOTSKEHUM BCEHM KU3HM; CO3HATEIbHOE OTHOIIEHUE K HEMpPEphIBHOMY OOpa30BAaHUIO Kak
YCIIOBHIO YCIICITHOW MTPO()EeCCHOHAIBHOM 1 OOIIECTBEHHOM NeATCIIEHOCTH;

—  DJKOJOruyeckass KyJabTypa, O€epexHO€ OTHOLIEHHS K POJHOM 3emile, HpPUPOIHBIM
OoratctBam Poccum ¥ MMpa; NOHMMaHHE BIMSHHS COLMAIbHO-3KOHOMHYECKHX IPOLECCOB Ha
COCTOSIHUE TNPUPOJHOW M COLMAIBHOM Cpenbl, OTBETCTBEHHOCTh 3a COCTOSIHME IPHUPOIHBIX
peCypcoB; YMEHMs M HAaBBIKM Pa3yMHOIO IPUPOJONOJIB30BaHUSA, HETEPIUMOE OTHOLIEHUE K
NeHCTBUAM, MHPUHOCALIMM BpPEJ SKOJIOTUH; NPUOOPETEHUE OIbITa 3KOJIOr0-HaIlpaBICHHON
JEATEIIbHOCTH.

Ilnanupyemsblie MeTanpeaMeTHbIe pe3yabTaThl ocBoeHust QOII
MeranpeamMeTHble  pe3ysbTaThl  OCBOCHHS ~ OCHOBHOM  0Opa3oBaTeNbHONM  MPOTPaMMBbI
MPEICTAaBICHBI TPEMsI IPYyIIIaMi YHUBEPCAIbHBIX YueOHbIX AeiicTBuit (YVY /).

1. PeryasiTuBHbIE YHHBePCAJIbHbIE YUeOHbIE TeiCTBUS
BbInyCKHUK HAYYMTCS:

- CaMOCTOATCIIBHO ONPCACIATh HCIIHU, 3adaBaTb IapaMETpPpbl U KPUTCPUH, 11O KOTOPLIM
MOKHO ONPEACIIUTb, YTO LEJIb JOCTUTHYTA,

- OICHMBATH BO3MOXHBIC IMOCICACTBUA AJOCTHKCHUA MOCTaBJICHHOM Ocjikn B JCATCIbHOCTH,
COOCTBEHHOI JXKM3HH M KU3HU OKpY2Karomunux J'IIO)IGI\/'I, OCHOBBIBAsIChb Ha C006pa)KeHI/I${X O9TUKU U
MOpaJIu;



— CTaBUTh U (HOPMYITUPOBATh COOCTBEHHBIE 3a/a4M B 0OPa30BaTEIbHON AESITEIBHOCTH U
KU3HCHHBIX CUTYaIUsIX;

— OLEHHMBAaTh pPECypChl, B TOM 4HCJIEC BpeMs M Jpyrue HeMmaTepHalbHbIE PECYpCHI,
HEOOXOMMBIE ISl JOCTHKEHUS TIOCTaBICHHON 11T

— BBIOMpaTh MyTh JOCTH)KEGHUS LEJH, IUIAHUPOBATh pEIIEHUE IOCTABICHHBIX 3a/ad,
ONITUMH3HUPYS MaTepUaIbHbIE U HEMaTepUAIbHBIC 3aTPATHI;

—  OpraHu3oBbIBaTh A(PQPEKTUBHBIM IMOUCK PECYpCOB, HEOOXOAMMBIX [UIS JIOCTH)KEHUS
MOCTaBJICHHOM IIEJIH;

—  CONOCTaBJIATH NOJTYYECHHBIN pe3yNIbTaT JEATEIILHOCTH C TOCTABICHHON 3apaHee IeIbIo.
2. Ilo3naBaTe/IbHbIE YHHBEpPcaIbHbIe y4eOHbIE 1eiicTBUSA

BbInyCKHUK HAYYMTCS:

—  HUCKaTh M HaXOAWTH O0OOIICHHBIE CITOCOOBI PEIICHUs 3a7a4, B TOM YHUCIIE, OCYIIECTBISATh
pa3BepHYTHI WH()OPMAIMOHHBIM TOWUCK M CTAaBUTh Ha €ro OCHOBE HOBBIC (y4eOHBIE H
M03HABATENIBHBIC) 33/1a4H;

— KpUTHYECKH OLEHUBaTh M MHTEPHPETUPOBATh HH(GOPMALIMIO C Pa3HBIX [O3UIMM,
pacmo3HaBaTh B (PUKCUPOBATH MPOTHBOPEUHUs B MH(OPMAIIMOHHBIX HCTOUHUKAX;

—  HCHOJB30BaTh pPa3jIMYHbIE MOJEJIBHO-CXEMAaTUUYECKUE CpPEACTBA JUIA IPEICTABICHUS
CYIIECTBEHHBIX CBSI3€M W  OTHOLICHWH, a TakKe [MPOTUBOPEYUM, BBIIBICHHBIX B
MH(OPMALIMOHHBIX HCTOUYHUKAX;

—  HAaXOAWTh U MPUBOAUTH KPUTUUYECKUE apTyMEHThl B OTHOLIECHUHU NEUCTBHUN U CYXICHHI
JIpPYroro; CHOKOMHO M pa3yMHO OTHOCHUTBCS K KPUTHYECKMM 3aMEUYaHUsSM B OTHOIICHUH
COOCTBEHHOTO CYXJIEHUSI, pACCMAaTPHUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOJMTbH 32 PaMKH y4eOHOro MpeAMeTa M OCYLIECTBISATH IIeJIEHANPABICHHBIM MOUCK
BO3MOXXHOCTEH JIIsl IIUPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB JCHCTBHUS;

—  BBICTpamBaTh UHAMBHIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBASI OTPAHUYCHHUS
CO CTOPOHBI APYIUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHMUS;

—  MEHATh U yJIep>KUBATh PA3HbIE O3ULMHU B I03HABATEILHOU 1€ATEIbHOCTH.

3. KoMmyHHKaTHBHBbIE YHHBepPCAJbHbIE yUeOHbIe AeiicTBUS
BbInycKHUK HAy4YUTCH:

—  OCYILECTBJIATH JIEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMH
(kak BHYTpH 00pa3zoBaTENIbHON OpraHu3alluy, Tak M 3a €€ MpeleiaMH), MoaAOupaTh NapTHEPOB
JUISL J1eJIOBOM KOMMYHHUKAIIUM MCXOJs U3 COOOpa’keHHH pe3yabTaTHUBHOCTH B3aHMMOACWUCTBUS, a
HE JIMYHBIX CUMITATHIA;

— TpU OCYLIECTBIECHHM TPYNIOBOH pabOThl OBITh KAaK PYKOBOJUTEIEM, TaK M UJICHOM
KOMaHJIbl B Pa3HBIX POJISX (T€HEpaTop HIeH, KPUTHUK, UCTIOIIHUTEIh, BRICTYIAIOIINH, SKCIEPT H
T.1.);

—  KOOPIWHHPOBATH W BBINOJNHATH pPabOTy B YCIOBUSX pEalbHOTO, BUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJICHCTBUS;

—  pa3BepHYTO, JIOTHYHO M TOYHO H3JaraTb CBOIO TOYKY 3PEHUS C HCIOJIB30BaHUEM
a/IeKBAaTHBIX (YCTHBIX M MUCHMEHHBIX) S3BIKOBBIX CPEJICTB;

— pacro3HaBaThb KOH(DIMKTOTEHHBIE CHUTyallMd M MPEAOTBpAIlaTh KOH(MIMKTBI 10 WX
aKTUBHOM (pa3bl, BBICTPaMBATH JEJIOBYI0 U 0O0pa3oBaTEeIbHYI0 KOMMYHHKAIMIO, H30eras
JTMYHOCTHBIX OLICHOYHBIX CYKICHHH.

TIpeaMeTHLIE pe3yabTaThbl 0cBoeHust OOII

«Marematukay (BKJ’IIO‘-IaH anre6pv N HadajJa MaTcMaTH4YCCKOI'0 aHajIM3a, FCOMeTDI/IIO)
(68.30BBII>1 VDOBeHB) - Tpe6OBaHI/IH K TOpeAMCTHBIM PE3yJibTaTaM OCBOCHUA 0a3o0BOro Kypca
MaTEMaTUKU JOJIKHBI OTPaXXaTh:




1) chopMHPOBaHHOCTH TPENCTABICHUN O MaTeMaTUKE KaK YaCTH MHPOBOW KYIBTYPHI M O
MecTe MaTeMaTHKU B COBPEMEHHOM LMBUIIM3ALMHU, O CIIOCO0ax OMHMCAaHHS Ha MAaTeMaTH4YEeCKOM
A3BIKE SIBJICHUN PeaJlbHOTO MUPA;

2) chOopMHPOBAHHOCTh TPEICTABICHUNA O MAaTEMATHYCCKUX TMOHATHUSAX KaK O Ba)KHEHIIMX
MaTEMaTUYECKUX MOJEIAX, [T03BOJIAIOIIMX ONMCHIBATh U U3y4aTh pa3HbIE NIPOLIECCHI U SABJICHUS;
MMOHMMAaHHE BO3MOKHOCTH aKCUOMATUYECKOTO MOCTPOEHUSI MaTEMATUYECKUX TEOPUIL;

3) BlaxeHWe METOJaMU JI0KA3aTeNIbCTB U AJITOPUTMOB PEIICHHS; YMEHUE UX HPUMEHSTb,
MIPOBOAMTD JOKA3aTEIbHbIE PACCYKICHUS B XO/1€ PEIICHUS 3a]1aY;

4) BrajieHWE CTAaHAAPTHHIMH TPUEMaMH DEHICHUS PALUOHAIBHBIX M HPPAIHOHAIBHBIX,
MOKAa3aTeJIbHBIX, CTETEHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHUH M HEPABEHCTB, HUX CHCTEM;
HCII0JIb30BaHNE T'OTOBBIX KOMIBIOTEPHBIX MPOrpamMM, B TOM YHCJIE JUIsl IOUCKA IYTH PEIICHUs U
WUTIOCTPAIH pElIeHNs YpaBHEHUN U HEPABEHCTB;

5) cpopMUPOBAaHHOCTh TMPEJACTABICHUH 00 OCHOBHBIX TIOHATHSX, HIEIX W METoJaxX
MaTeMaTHYeCKOIro aHAJIN3a;

6) BiajeHNEe OCHOBHBIMHU IOHATHUSMH O TUIOCKHX M IPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX
¢urypax, uX OCHOBHBIX CBOICTBax; c(pOPMHPOBAHHOCTH YMEHMS paclo3HaBaTh Ha yepTexkax,
MOJICISIX U B PEATbHOM MHpPE TE€OMETpUYecKHe (PUrypbl; NPUMEHEHHE W3YYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u GopMyn i pelleHdss TeOMETPUUYECKMX 3aJad M 3aJad C
MIPaKTUYECKUM COZEpKAHUEM;

7) cOpMUPOBAHHOCTH MPEACTABICHUI O MpOIlecCax U ABICHUSIX, UMEIOIINX BEPOSITHOCTHBIN
XapakTep, O CTaTUCTHUYECKHX 3aKOHOMEPHOCTAX B PEaJbHOM MHpE, 00 OCHOBHBIX MOHSTHSX
JJIEMEHTApHOW TEOpUM BEPOSATHOCTEW; YMEHHMHM HaxOJuUTh M OLEHUBAaTh BEPOATHOCTH
HACTYIUJIEHUS] COOBITUI B MPOCTEUIINX MPAKTUYECKUX CUTYalUsX U OCHOBHBIE XapaKTEPUCTUKU
CITy4aifHbIX BEJTUYUH;

8) BiajicHME HABBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM MPH PEIICHHA
3a/1ay;

9) [UIs CIIeTBIX U CIA0OBUISAIINX 00YYAIOIINXCS:

- OBJAJICHHE TMpaBWJIaMU 3alMCH MaTeMaTHYeCKHX (OpMyl U CHEIHUAIBHBIX 3HAKOB
penbedHO-TOUeHHOM cucTeMbl 0003HaueHuit JI. bpaiins;

- OBJIQJICHHUE TaKTUJIBHO-OCA3ATENbHBIM CIIOCOOOM OOCIIEIOBaHUS M BOCIPHUSITHS pelbePHBIX
M300paXeHUM MPEIMETOB, KOHTYPHBIX H300PKEHUI T€OMETPUUECKUX PUTYD U IPYTOE;

- HalWYhe YMEHHs BBIMOJHATH TC€OMETPHUECKHE TOCTPOCHHUS C MOMOIIBI0 MUPKYIS U
JUHENKH, YUTaTh pelibepHble rpaduKy 3JIEMEHTAapHbIX (PYHKIMN Ha KOOPAMHATHOW IJIOCKOCTH,
IPUMEHATh CIelUalbHble TpucnocoOnenuss ans  penabeduoro uepuyenus ("Upadpremen",
"[konpHUK");

- OBJIQJICHUE OCHOBHBIM (PYHKIIMOHAJIOM IPOTrpaMMbl HEBU3YaJIbHOT'O JJOCTYIA K HH(pOpMAIUU
Ha  JKpaHE IMEPCOHAJLHOTO  KOMIBIOTEpA, YMEHHE  HCIIOJIb30BAaTh  MEPCOHAJIBHBIC
TU(QIIOTEXHUYECKUE CPEACTBa HMH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHOTO  JIOCTYNA  CJIETbIMU
00yJaronmmMucs;

10) s oOydarommxcst ¢ HapyLUICHUSIMH OTIOPHO-/IBUTATEIBLHOTO amnapara:

- OBJIQJICHUE CIIELUAIbHBIMU KOMIIBIOTEPHBIMHM CpEICTBAMU INPEJCTABICHUS U aHajau3a
JAHHBIX U YMEHHE MCIOJb30BaTh IEPCOHAIBHBIE CPEACTBA JOCTYyNA C YYETOM JBUIaTENIbHBIX,
pedeBUraTeNIbHBIX U CEHCOPHBIX HApYIICHHIA;

- HAJIMYUE YMEHHUS UCII0JIb30BaTh IEPCOHAJIBHBIE CPEACTBA JOCTYIIA.

Conep:xanne y4eOHOI0 nmpeamera

OcHoBHas 0a3oBasi mporpamma

Auire0pa 1 Ha4yaJIa aHAJIM3a



IloBTOpenue. PemeHne 3amad ¢ HCIOIB30BAaHUMEM CBOMCTB YHCEN M CUCTEM CUMUCIICHHSA,
JETMMOCTH, JO0JIE M 4YacTel, MPOLIEHTOB, MOyJieil uuceln. Pemenue 3a1ad ¢ UCHoiIb30BaHUEM
CBOWCTB CTeNEHEH U KOpHEH, MHOTOWICHOB, NpeoOpa3oBaHUWNl MHOIOWIEHOB U JIpOOHO-
palMOHAIBHBIX BBIPAKEHUM.

Pemenne 3aJa4 C UCII0JIb30BaHHECM FpaILYCHOfI MCPBGI yrIJIa. MOI[y.]'IB YHCJa M €ro CBOMCTBA.

Pemenue 3agad Ha OBHIKEHHE U COBMCCTHYHO pa60Ty C MOMOIIBI0 JIMHEHUHBIX U KBaApPAaTHBIX
ypaBHeHHfI U HUX CHCTeM. PemieHue 3a1a4 C IIOMOIIBIO YHUCIOBBIX HCEPABCHCTB M CHUCTEM
HCPABCHCTB C OIHOM HCpCMCHHOfI, C IPUMCHCHUEM 1/1306pa>1<eH1/151 YHUCJIOBBIX TPOMCIKYTKOB.

Pemenne 3amad ¢ KCHONIB30BAHMEM 4YHCIOBBIX (GYHKUMH M uX rpadukoB. Mcmomp3zoBaHue
CBOMCTB M rpadMKOB JUHEHHBIX U KBAJIPAaTHUHBIX (HYHKIHH, 0OpaTHON MPOMOPIHOHATEHOCTH U

¢byHkuun Yy = \/; . I'paduueckoe perieHre ypaBHEHUH U HEPABEHCTB.

TpuronomeTpuyeckass OKpPYKHOCTb, pajuaHHas wMepa yrina. CHHyC, KOCHHYC, TaHTCHC,
KOTaHTE€HC MPOU3BOJNIBHOTO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO M CJEACTBUS U3
Hero. 3HavYeHus1 TpUroHoMerpuueckux Gyukimit as yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

T TTT
,E. Z,E, E pan). DopMynbl CIOXEHHS TPUTOHOMETPUYECKUX GYHKIMH, (Qopmysb
IpUBEJCHUS, (POPMYIIBI JBOMHOIO apryMeHTa. .

Hynu ¢yHkmu, npoMexyTKu 3HaAKOIIOCTOSHCTBA, MOHOTOHHOCTh. HanOoubliee 1 HaumeHblee
3HayeHue QyHkuuu. llepuognueckue pynkiun. YetHocTh M HedeTHOCTh (QyHKIMHA. CloKHBIE

byHKIMH.

TpuroHomerpuueckue QyHKIH Y =COSX,y=SINX,y=1tgx . Oyukuus Y = cCtgx
CaoiicTBa U rpa)Ku TPUTOHOMETPUYECKHUX (PYHKITHI.

ApPKKOCHHYC, apKCHHYC, apKTaHI'€HC uucia. ApkKkoTaHreHc uwucina. [Ipocreiimue
TPUTOHOMETPUYECKHE ypaBHEHHUs. PellieHre TpuroHoMeTpuyeckiux ypaBHEHUH.

OOpatHble TpUTOHOMETpUYECKHE (YHKIMM, HMX CBoiicTBa M Tpaduku. Pemenue
MPOCTEHUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

Crenenp ¢ JCHCTBUTENBHBIM IIOKa3aTeleM, CBoWcTBa creneHu. lIpocreiimmue
MoKa3aTeNbHbIE YpaBHEHUs U HepaBeHCTBa. [loka3arenbHas GyHKIMS U €e CBOWMCTBA U IrpaduK.

Jlorapudm uwmcnma, cBoiictBa Jorapubma. [ecsatuunsnii nmorapudm. Yuciao e.
Harypansuslii torapudm. [IpeobpazoBanue norapupmuueckux Boipaxenuil. Jlorapudpmuueckue
ypaBHEHUs U HepaBeHcTBa. Jlorapupmuyeckas GyHKIMS U €€ CBOMCTBA U TpaduK.

Crenennas ¢pyHKIMA U ee cBOMcTBa U rpaduk. ppanuoHnanbHble ypaBHEHUS.
Mertoa UHTEpBAIOB AJIsSI pELIEHUS] HEPABEHCTB.

[TpeoGpaszoBanus rpadukoB (QYHKIMNA: CIABUT BIOJIb KOOPAMHATHBIX OCEH, pacTsHKEHUE U
C)KaTHe, OTPaXCHHE OTHOCHUTEIBHO KOOPJIMHATHBIX oOcel. ['paduueckue MeToabl peLIeHHs
YPaBHEHUHN U HEPABEHCTB. PenieHue ypaBHEHUN U HEPABEHCTB, COAEPKALLUUX IIEPEMEHHYIO IO
3HAKOM MOJMYJIA.

CucTeMbl MOKa3aTeNbHbIX, JIOTapUYMUIECKUX U UPPALMOHANIBHBIX ypaBHEHUNH. CHUCTEMBbI
MOKAa3aTeIbHbIX, JOrapuPMUUECKUX HEPABEHCTB.

B3aumno oOpatsble pyHkumu. ['paduku B3auMHO 00paTHBIX PYHKLIUH.



YPaBHCHI/IH, CHUCTCMBI ypaBHCHI/Iﬁ C IMapaMeTpOM.

[MpousBognas ¢pynkuuu B Touke. KacarenpHas k rpaduky ¢pyakuuu. ['eomeTpudeckuii u
(¢bu3mdeckuid cMbIc  MPpou3BOAHOM. IlpomsBomHbie snemeHTapHbIX (yHKIui. [IpaBuna
Qg QepeHIpoBaHus.

Bropas npousBoHas, ee reoMeTpUIeCKUi U (U3NYECKUN CMBICTT.

[lonatue o HemnpepbIBHBIX QYHKIMSIX. TOUKM 3KCTpeMyMma (MakcUMymMa M MUHHUMYMA).
HccnenoBanue sieMEHTapHBIX (DYHKIMI Ha TOYKM KCTpeMyMa, HauOousiblllee W HauMEHbIlee
3HAQYCHHE C TOMOIIbI0 Tpou3BoAHOU. [locTpoeHune rpadukoB GYHKIMA C  TOMOIIBIO
pou3BOAHBIX. [[pMeHeHne TPOU3BOAHON IIPU PELLICHUH 3a1a4.

[TepBooOpasnas. IlepBooOpa3Hbie dmeMeHTapHbIX (QyHKIUH. [Lmomans KprUBOJIUHEHHOM
tpaneuuu. @opmyna Herotona-Jlel6numa. OnpeneneHHblii UHTErpai. Beluucienue miomaaei
IJIOCKUX (UTYp ¥ 00BEMOB TEJI BPALLEHUS C IIOMOILBIO HHTETpaa.

I'eomerpus

[ToBTOpenue. Pemienne 3amad ¢ NMpUMEHEHHEM CBOMCTB (UIyp Ha IUIOCKOCTH. 3ajlayd Ha
JTIOKa3aTelIbCTBO U TMOCTPOCHHUE KOHTprpuMepoB. Hcmosnp3oBaHue B 3ajayax MPOCTEHIIMX
Joruveckux mpaBui. Pemenwe 3amad C  UCMONB30BAHMEM TEOPEM O TPEYroJIbHUKAX,
COOTHOIIIEHUH B MPSIMOYTOJBHBIX TPEYTOJbHUKAX, (DAKTOB, CBA3aHHBIX C YETHIPEXYTOJIbHIUKAMHU.
Pemenne 3amau ¢ ucnonb3oBaHueM (aKTOB, CBA3AHHBIX C OKPYKHOCTAMHU. PemieHue 3amau Ha
M3MEPEHUs] Ha TUIOCKOCTH, BBIYMCIICHHE IJWH W IUlomaned. PermeHue 3amad ¢ MOMOIIBIO
BEKTOPOB U KOOP/IUHAT.

Harnsinnas crepeomerpus. @urypsl 1 ux u3odpaxeHnus (Ky0, mupamuiaa, npusma). OCHOBHBIE
MOHSITHSI CTEPEOMETPHUH U UX cBoicTBa. CedeHus Kyba u TeTpasapa.

Touka, npsAMasi ¥ IVIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX.
B3aumHoe pacnonoxeHue NpsMbIX U IJIOCKOCTEHN B npocTpaHcTse. [lapamienbHoCcTh NpsAMbIX U
IUIOCKOCTEH B mpocTpaHcTBe. M300pakeHHe MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYp Ha
IIJIOCKOCTH.

Paccrostnus Mmexay ¢purypamu B IpoCTPaHCTBE.
VYrasl B mpocTpadcTBe. [lepneHauKyaspHOCTb NPSAMBIX U INTIOCKOCTEH.

[Ipoekuus ¢urypsl Ha mIockocTh. [IpU3HaAKK MEPIEHIUKYISIPHOCTH MPSMBIX U IIOCKOCTEH B
npocTpaHcTBe. Teopema 0 Tpex NeprneHANKYIsIpax.

Mpuororpannuku. [lapannenenunesn. CpolicTBa HpsIMOYToJIbLHOTO Mapaiienenunena. Teopema
[Mudaropa B mpoctpancte. I[lpusma u nupammpa. [IpaBuibHas nupaMpaa W TpaBUIIbHAS
npusma. [psamas nupamuga. DeMEeHThI IPU3MbI U TMPAMUJIBI.

Tena BpameHus: UWIMHIP, KOHYC, cdepa u 1map. OCHOBHbIE CBOWMCTBAa MPSIMOTO
KpPYroBOT0 LHWJIMHPA, IPSMOT0 KPYroBOro KoHyca. M300pakeHue Tei BpalleHus Ha TIOCKOCTH.

[IpencraBnenne 006 yce4eHHOM KOHYycCe, CEYCHHs KOHyca (MapajuleIbHOe OCHOBAHUIO H
MPOXOJslee Yepe3 BepIIMHY), CEUEHHUS HUINHApa (MapajjieibHO U TEePIEeHANKYISIPHO OCH),
cedeHus mapa. Pa3BepTka MUIMHIpA U KOHYCA.

[IpocTeiimne KOMOMHAIIMM MHOTOIPAHHUKOB M TeNl BpallleHUs MeXay COOOi.
Brruncnenue 3eMeHTOB MPOCTPAHCTBEHHBIX (UTyp (pedpa, TuaroHau, yriibl).



[Inomans MOBEPXHOCTH MPAaBUIBHOM MHpaMUIAbl W HOpsMOM mnpusMmel. IDhiomans
MTOBEPXHOCTHU MPSIMOTO KPYTOBOI'O IHAJIMH/PA, PSIMOr0 KPYrOBOro KOHycCa M 1apa.

[Tonsarue 06 o0beme. OOBEM MUpPaMUIbI U KOHYCA, MPU3MBI U HWIHHIpa. O0beM mapa.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOLIECHUS MEXIY IUIOMIAJSIMH MMOBEPXHOCTEH U
o0beMaMu TOOOHBIX TEI.

JIBuKEeHMs B TPOCTPAHCTBE: NApaUICIBHBIA IEPEHOC, LEHTpajabHAas CHUMMETPHS,
CUMMETPHUS OTHOCUTEIBHO IJIOCKOCTH, MOBOPOT. CBoMCTBa ABMXkEeHUM. [IpuMeHeHne nBUKeHui
IIPY PELICHNUH 3a]1a4.

Bekropel u koopauHatel B mnpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXEHHE BEKTOpa Ha
4HCIIO, yrojl Mexay BekTopamu. KosumHeapHble M KOMIUIaHapHble BeKTOphl. CKasipHOE
IIpOU3BEJICHUE BEKTOpOB. TeopemMa O pa3loXeHUM BEKTOpa IO TPEM HEKOMIUIAHApHBIM
BekTopaM. CKaJsipHOE IMPOU3BEIECHHE BEKTOPOB B KoopJuHaTaX. lIpumMeHeHHe BEKTOPOB IpHU
peLIeHUHU 3a/]ad Ha HAXO0XKJCHUE PACCTOSHUM, AJIUH, IUIOIaAe 1 00beMOB.

VYpaBHEHHE MJIOCKOCTH B MPOCTPAHCTBE. YpaBHEHUE cdepbl B mpocTpancTBe. Dopmyna
JUISL BBIYMCIICHUS PACCTOSIHUS MEKAY TOYKaMHU B IIPOCTPAHCTBE.

BepositTHocTh M cTaTtucTHKa. PadoTa ¢ JaHHBIMH

[loBropenue. Pemenue 3amad Ha TaOnuyHOe M rpaduyeckoe NpPEeACTaBICHUE JaHHBIX.
Hcnonp3oBaHue CBOWCTB M XapaKTEPUCTUK YUCIOBBIX HAO0OPOB: CPEJIHMX, HAaWOOJBIIETO U
HAauMMEHBIIET0 3HAUEHUs, pa3Maxa, AMCIepcuM. PerieHue 3ajad Ha ONPENENIEHUE YacTOTHI U
BEPOSITHOCTH COOBITUH. BplunciieHHe BepoATHOCTEM B ONBITaX C PaBHOBO3MOXKHBIMH
3JIEMEHTAapHBIMU HCXOoAaMHU. PemieHue 3agau ¢ npuMeHEeHHeM KOMOWHATOpUKH. Pemenue 3amau
Ha BBIYMCIICHHE BEPOATHOCTEH HE3aBUCHUMBIX COOBITUH, MPUMEHEHHE (QOPMYIbl CIOKEHUS
BEpOSTHOCTEN. PemieHne 3agau ¢ NpuUMEHEHHEM Auarpamm OWiepa, JepeBa BEpOSTHOCTEH,
dbopmynbl beprymmu.

YcnoBHas BepoaTHOCTb. [IpaBuiio ymMHOKeHHS BeposiTHOCTEH. DopMysia MOJTHONH BEPOSATHOCTH.

I[I/ICerTHBIC cnyqaﬁHLIe BCJIMYUHBI U PACIIPCACIICHUA. HezaBucumeie cnyqaﬁHLIe BCIINYHNHBI.
PacnpegleneHHe CYMMBI U TPOU3BCACHNA HE3aBUCUMBIX CJ'Iy’»IaI\/IIHI)IX BCJIMYHH.

Marematuueckoe 0XKUAaHUE U TUCTIEPCUS CITy4YalHOW BETMYMHBI. MaTeMaTHYeCKOe OKUIaHUE U
nncnepcym CYMMBI CJIy‘-IaI\/JIHI:I)( BCIIMYUH. FGOMCTpI/I‘-IeCKOe pacnpeneneHHe. BI/IHOMI/IEUIBHOG
pacrpezieieHle 1 €ro CBOMCTBA.

HenpepbiBHbIe cllydyaiiHble BEeTUYWHBL. [IOHSATHE O IUIOTHOCTH BEPOSITHOCTH. PaBHOMEpHOE
pacripesiesicHue.

[okazarenpHOE pacnpeaeseHne, ero napaMeTphl.

[oHsiTHE O HOpPMaJIBHOM pactipeneneHuu. [lapamerpsl HopMalbHOTO pactpeaencHus. [Ipumepsr
CIIy9aifHbIX BEJIMYMH, TOJYMHCHHBIX HOPMAaJIbHOMY 3aKOHY (TIOTPENTHOCTh M3MEPEHHM, POCT
YEJIOBEKA).

HepaBenctBo UYeOwimeBa. Teopema bepnymnu. 3akoH Goipmux uucen. BoiOopounslii MeTon
U3MEpEHHUs BEPOATHOCTEN. Ponb 3akoHa OOJIBIINX YKCEN B HAYKe, IPUPOAE U OOILECTBE.

KoBapuauus nByx ciydaifHpix BeianuuH. [lonsatue o koadduumente xoppensunu. CoBMeCTHbIE
HAOIOZCHUS ABYX CIIy4alHBIX BeIMYUH. BoIOOpOUHBIN K03(h(PULIMEHT KOppensiun.



TemaTH4ecKoe NJIAHNPOBAHHE YUEOHOTO MpeaMeTa

10 xaace
Ne i/ HaumenoBanue pasueina KoanyecTBo 4acos
1. JleficTBUTENbHBIC YHCIIA 8
2. PannonasibHble ypaBHEHUS U HEPABEHCTBA 13
3. [TapaienbHOCT NPSIMBIX U TUIOCKOCTEN 12
4. Kopens crenenu n 7
S. CreneHb NOJOKUTEIBHOTO YUCIIA 9
6. [TapammensHOCTh TIOCKOCTEN. TeTpadap 1 mapaieIenune 7
7. Jlorapudmel. [TokazarenbHbie U JIorapuPpMUICCKUC 13
ypaBHEHHS U HEPaBEHCTBA
8. [lepneH IUKYISIPHOCTD NPSIMBIX U IJIOCKOCTEN 16
9. CuHyc, KOCHHYC, TAHT€HC, KOTAHTE€HC yTia 13
10. MHororpaHHUKu 12
11. Tpuronomerpudeckue GOpMyIIbl 7
12. Tpuronomerpudeckue GyHKIIMN YUCIOBOTO apTyMEHTa 8
13. TpuroHoMeTpuyecKrue ypaBHEHUS 7
14. DJIeMEHTBI TEOPUU BEPOSITHOCTU 5
15. Tena Bpawmenus. [lunuuap, KoHyC 7
HWtoro 180
11 kiace
Ne n/m HaumeHnoBanue pa3iena KoaunyecTBo yacoB
1. DYHKIMU U UX Tpaduku 6
2. [Ipenen pyHKIMY U HENMPEPHIBHOCTD 5)
3. O6patHbIe DYHKITI 4
4, Tena Bpamenus: cdepa, map 6
5. [TpousBogHas 9
6. [IpuMmeHeHne nponu3BOJHON 16
7. OO0BEMBI TE 14
8. [lepBoobOpasHast 9
9. PaBHOCWIBHOCTD ypaBHEHUIN U HEPABEHCTB 4
10. YpaBHEHUSI-CIIEICTBUS 5)
11. PaBHOCWIBHOCTE ypaBHEHUHN U HEPABEHCTB CHCTEMAM 5)
12. PaBHOCUJIBHOCTh ypaBHEHHI HA MHOXECTBaX 5)
13. PaBHOCHJIBHOCTH HEPABEHCTB HA MHOKECTBAX 8
14, BekTophl B mpocTpaHCTBE 6
15. MeTo1 KOOpAMHAT B IPOCTPAHCTBE. JIBHKEHUS 10
16. IToBTOpEHME KypCca reOMETpUHI 8
17. [ToBTOpenue Kypca anreOpsl M Hayaja aHaJIn3a 16
HUTOTI'O 170




Iaanupvemblie npeaMeTHbIE pe3vabTaTbl ocBoeHus QOOI1

MareMaTHKa: anreﬁpa H HAYaJ1a MAaTEeMAaTHYIE€CKOIro aHa/in3a, recoMeTpus

ba3oBblii ypoBeHb

«I1pobs1ieMHO-(pyHKIMOHAJIbHBIE Pe3yJIbTaTbD)

Paznen |. BbINyCKHUK HAYYMTCS 1. BbinyckHUK MOJyYUT
BO3MO’KHOCTH HAYYUTHCS
Hean Ji1s ucronp30BaHUsS B IIOBCEIHEBHOM | /[s pazeumust MblUIeHUS,
0CBOEHMA KHU3HH U 00ECTeYeHUs] BO3MOXKHOCTHU | UCNONb308AHUSL 8 NOBCEOHEBHOU HCUSHU
npeaMera YCHENIHOTO MIPOJOJIKECHHUS
o0pa3oBaHus MO CIENHAILHOCTAM, He | Y obecneuenus 603MOMHCHOCHU
CBA3AHHBIM c NPUKIaHbIM | YCNeutHo2o NPOOOJIICEeHUs. 00PA308aHUsL
HCIONE30BARAEM MATEMATHH N0 CReYuanrbHOCMAM, He C6A3aHHbIM C
NPUKTIAOHBIM UCNONIb308AHUEM
mMamemamuxu
TpeOoBanus K pe3yJbTaTam
Inemenmuvt | — OnepupoBath Ha 6a30BoM ypoBHe! | — Onepuposams 2 NOHAMUAMU:
meopuu MOHSTUSIMHU: KOHEYHOE MHOKECTBO, KOHeYHOe MHONCeCmB0, dleMeHm
MHOdHCECM G DIIEMEHT MHOXECTBa, MHOJICECmEa, HOOMHOIHCECMBO,
u MOJMHOXKECTBO, TIEpPECEUCHHE W nepeceuerue u obveounenue
Mamemamuy 00bEeTMHEHNE MHOYECTB, MHOJCECS, YUCTIO8ble MHOMCECmEd
ecKoil YHUCJIOBBIE MHO€ECTBA Ha Ha KOOPOUHAMHOU npAMol,
J102UKU KOOPAWHATHON TPSMOH, OTpE3OK, ompe30K, UHmepea, NoJayuHmepsal,
WHTEpBA; NPOMENCYMOK c 8bIKOIOMOL
— OomepupoBaTh Ha 0a30BOM YpPOBHE moyKoll, epaguueckoe
HOHSATUSAMM: YTBEPIK/ICHHE, npeocmasieHue  MHOJCECm8  Ha
OTpHIIAHHE YTBEPKICHUS, KOOPOUHAMHOU NAOCKOCMU,
WUCTUHHBIE u JIOXKHBIE | — onepuposamo NOHAMUAMU:
YTBEPKACHUS, MIPUYKHA, ymeepaicoenue, ompuyanue
CIIEZICTBHE,  YaCTHBIM  clyd4aid YmeepaHcoOeHus, UCTUHHbIE u
o01ero YTBEPKJICHHUS, JIOJICHbIE  YMBEPHCOCHUS, NPUYUHA,
KOHTPIPUMED; credcmsue, yacmueli  caydail
— HaxOJIUTh nepeceyeHue " obwezo Yymeepatcoens,
O0OBbEAMHEHHE JBYX MHOXECTB, KOHmMpnpumep,
NPEJCTaBICHHBIX TpaQHUUecKH Ha | — nposepsms NPUHAOTIEHCHOCTD
YUCTIOBOM MIPSIMOW; 2/leMeHmMa MHONCECM8Y;
— CTpPOWTH Ha YHCIOBOW TMPSIMOH | — Haxooums nepeceuenue u
MMOAMHOKECTBO YHCIIOBOT'O obveounenue MHOJCECm8, 6 MOoM
MHOYECTBA, 3aJlaHHOE yucne npeocmasieHHbIX
IIPOCTEUILNMHU YCIIOBUAMU; epaguuecku Ha 4UCI080U NPAMOLU U
— pacro3HaBaTh JIOKHBIE HA KOOPOUHAMHOUL NIOCKOCMU,
YTBEPKACHMUS, OINOKH B | — nposooumv ookasameinvhble
PacCyXIEHUSX, B TOM YHCIIC paccyxcoenuss 0L 000CHOBAHUS
C UCTIOJIb30BaHUEM UCMUHHOCMU YMBEPHCOCHUI.




KOHTPIIPUMEPOB.

NOBCEOHEBHOU  JCUBHU U  NpU
usyueHuu opyaux npeomemos:

HCII0Ib30BaTh YHCJIOBBIE
MHOXKE€CTBA Ha  KOOPJIWHATHOM
NPSAMOM ISl ONMCAaHUSI PEaJbHbIX
MPOILIECCOB U SIBJICHUI;
MPOBOAUTH
paccyXaeHus B
IOBCEIHEBHOM KU3HU

JIOTUYCCKHUEC
CUTyalusiax

B nosceonesroti scuznu u npu uzyuenuu

opyaux npeomemos:

UCNOTIL308AMb yucnogvie
MHOJCECM8A  HA  KOOPOUHAMHOU
npAMOU U HA  KOOPOUHAMHOU

NIOCKOCMU OJisl ONUCAHUSL PEAIbHbIX
npoyeccos u A6NeHUl;

npoeooumbs ooKaszamebHble
paccysicoenus 8 cumyayusx
NOBCEOHEBHOUL JHCU3HU, NPU PeUleHUU
3a0ay u3 Opy2ux npeomemos

Yucna u
8bIPAIHCEHUA

OmnepupoBath Ha 0a30BOM YpOBHE

HOHATHSMHU: enoe qHUCIIO,
JICTTMMOCTD YHUCeN, OOBIKHOBCHHASI
IpoOb, JecATUYHAs IpoOb,
paloHaNbHOE YHCIIO,

npuOIMKEHHOE 3HAUYEHUE YHCIA,
4acTb, 10Ji, OTHOLIEHHE, TPOLIEHT,
MOBBIILICHUE M TIOHIDKEHHE Ha
3aJJaHHOE€  YUCJIO  IPOLIEHTOB,
Macirao;

omepupoBaTh Ha 0a30BOM YPOBHE
MOHSITHSMH:  JIOTapupM  dYHCIIa,
TPUTOHOMETPHUECKAS
OKpY)KHOCTb, ~ TpaZycHas  mMepa
yria, BeIWYMHA yria, 3aJaHHOTO
TOYKOM Ha TPUIOHOMETPUYECKOH

OKPY)XHOCTH, CHHYC, KOCHHYC,
TaHFEHC W KOTAHTE€HC  YIJIOB,
HMEIOIINX MIPOU3BOJIBHYIO
BEIINYUHY;

BBIINOJIHATE apudMeTHIeCKHe
JICUCTBUS c LEJIBIMU u
palrMoHaIbHBIMU YUCIIAMU,
BBINOJIHATH HECJI0KHEIC
npeoOpazoBaHus YUCIIOBBIX
BBIPAYKECHHI, coliepKaIumx

CTeNeHH YHuces, JU00 KOpPHH U3
qricel, JIn0o Jorapudmel 9uce;
CpPaBHHMBATh pPAIlMOHAIbHBIE YHUCIA
MEXITy CO0OI;

OLICHWBAaTh ¥  CpaBHUBATH C
paloHaIbHBIMU qHclIaMu
3HAUEHUS IIENBIX CTETICHEH 4YHCed,
KOpHEW HaTypaJbHON CTENEHU W3
qucen, JiorapuMoB YHCEl B
MPOCTHIX CIIydasx;

M300paXkaTh TOYKAMHU Ha YHCIIOBOM
OpsIMOW  1IEJIble W PaIMOHAIBHEIC

Ceob600H0 onepuposamso
NOHAMUAMU: yenoe yuco,
denumocmos  uucey, 0ObIKHOBEHHAS
0poow, oecamudHas O0poob,
PayuoHanvroe yucro,
NPUOIUINICEHHOE  3HAYeHUe  YUCId,
yacme, oo, omHoulenue,
npoyeHm, nosvluieHue U NOHUNCEHUE
Ha 3a0aHHOe HYUCIO NPOYEHMOS,
macumao;

npUeOOUMs  NpUMEpPbl  YUcel C
3a0aHHbIMU ceolicmeamu
OeauUMocCmu,

onepuposams NOHAMUAMU:
nocapughm yucaa,
MPUSOHOMEMPUYECK AL
OKPYIUCHOCTD, paouannas u

2padycHas mepa yeid, GeiutuHa
yena,  3a0aHHO20  MOYKOU  HA

MPUSOHOMEMPUYECKOL
OKpYJICHOCMU, — CUHYC,  KOCUHYC,
MaHeeHc U  KOMAH2eHC  Y2Jlos,

UMEIOWUX NPOU3BOTLHYIO BEIUYUHY,
yucia e u

BLINOAHAMD apugmemuuecxue
delicmeus, coyemas YCmHble U
NUCbMEHHblE  NpUeMbl, NPUMEHSIS
npu HeobxooumMocmu
8bIMUCUMETIbHBLE YCMPOUCMEA;

HAX00UmMb SHAYeHUs KOPHSL
HAmMypaibHoU cmenenu, CmeneHu ¢
PAYUOHATILHBIM nokasameiiem,
noeapughma, UCnonv3ya npu
HeobXo00uUMoCmuy  8bIYUCTUMENbHbIE
ycmpoucmea;

NoJIb3068AMbCA OUEHKOI u
NPUKUOKOU — Npu  NPAKMUYECKUX
pacuemax;




41CIIa,;

n300pakaTh TOUKAMU Ha YHCIIOBOM
IpSIMOM  LI€JIbIE CTENEHU 4YHCEll,
KOpHU HaTypaJbHOW CTENECHH U3
yucena, Jorapupmel yuced B
MPOCTBIX CIIy4asix;

BBITIOJIHATH HECIIOXKHBIC
npeoOpa3oBaHusl EJIbIX U IPOOHO-
palnoOHaJIbHBIX 6yKBCHHBIX
BBIPAYKEHHI;

BBIPAXKATh B MPOCTEHUIINX CIIy4asixX
U3 PaBEHCTBA OJHY IIEPEMEHHYIO
4yepes ApYyrue;

BBIYNCIIATh B IIPOCTBIX CIIydasX
3HA4YEeHUsI YUCIOBBIX U OYKBEHHBIX

BBIPAKECHH, OCYILIECTBIIAS
HEOOXO/AMMBIE  TOJCTAHOBKU U
npeoOpa3oBaHus;

n300pakaTh CXEMATHUYECKH YroJ,
BEJIMYMHA KOTOPOTO BBHIPA)KCHA B
rpaaycax;

OLICHUBATh 3HaKU CHHYCa,
KOCHHYCa, TaHIeHca, KOTaHreHca
KOHKPETHBIX YIJIOB.

NOBCEOHEBHOU  JICUBHU U  NpU

usyueHuu opyaux VUEOHbIX
npeomemos:

BHITIOJHATh ~ BBIYUCICHUS  TIPH
pellieHNH 3a1a4 MPAKTHYECKOTO
Xapakrepa,

BBITIOTHSTh MIPaKTUIECKHUE

pacyeThl C HCIIOJIB30BAaHUEM IIPH
HE00X0AUMOCTH CIPaBOYHBIX
MaTepuajoB U BBIYHCIUTEIBHBIX
YCTPONCTB;

COOTHOCUTH peajibHbIC BEIUYHHBI,

npoeooums no U38ECMHbIM
Gopmynam u npasuiam
npeoopazoeans OYKBEeHHbIX
sbIpadicenull, BKIIOUAIOUYUX

cmenenu, KOpPHU, J102apu@mvl U
mpuzoHomempudeckue yHKyuu,
HAXo0Uumov 3HAYeHUs YUCNO0BLIX U
OYKBEHHbIX 8bIPAICEHUI,
ocyujecmerisis HeoOxX00uMbvle
NOOCMAHOBKU U NPe0OPA308aHUsL,
uzobpaxcams cxemMamuyecku y2oi,
BEIUYUHA KOMOPO20 BbIPANCEHA 8
2paodycax unu paouanax,
UCNOIb306AMb NPU peuleHulu 3a0ay

maouyHvle 3HaueHus
MPULOHOMEMPULECKUX dynxyu
yenos;

BbINOIHAMb NEPEeBO0 BEIUYUHbL Yeld
U3 paouaHHou mepwvl 8 2padyCHyIO U
obpamHo.

B noeceonesnoti srcusnu u npu usyyenuu

Opyeux y4eOHbIX npeomMemos:

BLINOAHAMb OCUCMBUSL C YUCTOBbLIMU
OGHHbIMU  NpU  peuleHuu  3a0ay
NPaKmu4ecko2o xapakmepa u 3a0ay
U3 paziuumsblx obnacmeti 3HAHUL,

UCNONB3YSL  NPU  HE0OX0OUMOCHU
CNpasoyHvle mamepuanvl u
8bIYUCTIUMENIbHBIE YCINPOLCTEA,

oyeHugams, CpasHUBaAMb u
UCNOIb308aMb npu  peulenuu
NPAKmMuyeckux  3a0ay  4uciogvle
3HAYEHUsI ~ DPEalbHbIX — GeNUYUH,
KOHKpemmbie yucnosvle
Xapakmepucmuku 00beKmos

OKpYHCAIOUIeco Mupa

XapaKTEPUCTUKHU 00BEKTOB

OKpy)XalIlero  Mupa C  HuX

KOHKPETHBIMU YUCIIOBBIMH

3HAYEHUSIMU;

UCIIOJIb30BaTh METO/1bI

OKpYTJICHUS, TNPUONMKCHUS |

TMPUKUIKI npu pelIeHun

MPAKTHYECKHUX 3a1a4y

MOBCETHEBHOM JKHU3HU
Ypasenenusn Pemarp nuHeWHbIE ypaBHEHUS H Pewamy PAyuUoHaIbHYIE,
u HEPaBEHCTBA, KBaJIpaTHbIE nokasameJvbHbie u
HepaseHcm e YpaBHEHUS; Joeapumuyeckue  YpagHeHus U

peuath JorapuMUUecKue HepaeeHcmaa, npocmeuiuiue




a ypaBuenust Buja loga (bx +¢) =d u UPPAYUOHAIbHBLE u
MpOCTEHIINEe HEepPaBEHCTBA BUJA mMpueoHOMempuyecKue YpasHeHus,
logax<d; HEePaseHCmMEa U UX CUCTEeMbl,

— pemiathb MOKa3aTeIbHbBIE UCNONL306AMb  MemoObl  peulenus
ypaBHenus, Buaa a>*°=d (rge d YpaeHenuil: npugeoeHue K 8uoy
MOXXHO TIPEJCTaBUTh B  BHUJC «npoussedenue pPagHO HYII0Y Ul
CTEIIEHM C OCHOBaHHEM &) W «HacmHoe PAasHo HYM0», 3aMeHA
MPOCTEHIINEe HEpPaBEHCTBA BHJA nepemMeHHbIX,
ax<d (FILG d MoHO IIpeACTaBUTH UCNONIL306AMb Memo0 UHmMepeanos
B BH/IC CTCTICHU C OCHOBaHHEM a);. OISl peuleHs HepageHcms;

— TMPUBOJHMTHL HECKOILKO IPUMEPOB UCNoI6308amMb 2paghuyecKutl Memoo
KOpHEH POCTENIIEro 0N NpUbNUdICEHHO20 — peuleHUs
TPUTOHOMETPHUECKOTO YPABHCHHS VPAasHeHUll U HEPABEHCME,

BHJA: sin X = &, COS X = a, tgx = u306pa;)/camb Ha

a,ctgx = a, rame a — TabauuHOe MPULOHOMEMPULECKOU
3HAa4YCHUC COOTBGTCTBYIOHIGﬁ OKPYIHCHOCMU MHOHCECTNBO
TpHFOHOMGTpH‘-IGCKOﬁ q)yHKI_[I/II/I pemeHuﬁ npocmeﬁmux
MPUSOHOMEMPULECKUX VPABHEHULL U

. HepaseHCcma,

B nosceonesnoii  owcuznu  u  npu .
8bINOIHAMb ombop KOpHell
usyueHuu opyaux npeomMemos: ypasnenuil T pewienil

—  COCTaBIIAITh M PELIATh YPABHEHHS U hepasencme 6 coomeemcemeui ¢
CHCTEMBI yPABHEHHH [IPH PEIICHUH OONONHUMENbHBIMU ~ YCIOBUAMU U
HECIIOKHBIX ITPAKTHYECKHX 33124 OCpaAHULEHUAMU.

B nosceonesHou sxcuzHu u npu uzydeHuu
Opyeux y4eOHbIX npeomemos:
COCMABIAms U peuams YpasHeHusl,
cucmemvl ypasHeHull u
HepaseHCmea Npu peuileHuu 3a0ay
Opyaux y4eOHbIX npeomemos;
UCNOIb3068aMb VpasHeHus u
HepaseHCcmea Oasi NOCMPOeHUs U
uccie008aHus npocmetuux
Mamemamuyeckux MoOeneu
PeanbHbIX cumyayui unu
NPUKIAOHBIX 3A0aY,
yMmemb UHmMepnpemuposams
NOJIY4eHHbIU npu peutenuu
VpasHeHus,  HepaseHcmeéa  UU
cucmemsvl pesyibmam, OYeHUsamv
€20 npasoonododue 6 KoHmekcme
30A0AHHOU PeatbHOU Cumyayuu umu
NPUKIAOHOU 3a0a4u

@ynkyuu — OmnepupoBaTh Ha 0a30BOM YpOBHE Onepuposamu NOHAMUAMU:

MOHSATHSIMHU: 3aBUCUMOCTh
BEIMYMH, (QYHKIUS, apryMEHT U
3HaueHue  (QyHKIUH,  00JacTh
ONpeNleieHusT M MHOXECTBO
3HaYeHUH  ¢GyHKuMH,  rpaduk

3a6UCUMOCMb  GENUYUH,  (DYHKYUA,
apeymeHm U 3HaAYeHue QYHKYuu,
obnacmo onpeodeneHus u
MHOJICECMB0  3HAYEHUll  (YHKYUU,
epagux  3a8ucumocmu,  2pagux




3aBUCUMOCTH, Tpaduk QyHKIHH,
HyIM  (QYHKIUH, [POMEXYTKH
3HAKOIIOCTOSIHCTBA,  BO3pacTaHUE
Ha YK CIOBOM IIPOMEXKYTKE,
yObIBaHUE Ha YUCJIOBOM
MPOMEXYTKe,  Hauboiblee U
HalMEHblIee 3HadeHue QYHKIUU
Ha YK CIOBOM IIPOMEXKYTKE,
nepuoaudeckas GyHKLUs, IEPHOT;
OlepupoBaTh Ha 0a30BOM YpOBHE
NOHATUSAMH: TIpsiMasi U oOpaTHas
MPOMOPLUUOHAILHOCTD  JIMHEIHas,
KBaJpaTU4HAasi, Jorapupmuyeckas
" IoKa3aTenbHas byHKIMH,
TPUTOHOMETPUYECKUE (PYHKIINH;

pacro3HaBaTh rpadguku
AJIEMEHTAPHBIX (YHKIUI: MPSIMOI
1 00paTHOM MPONOPIUOHAIBHOCTH,
JIMHENHOM, KBaJPaTUYHOM,
JorapupMUUEcKoit u
IIOKa3aTeIbHON GbyHKIUH,
TPUTOHOMETPUUYECKUX (PYHKLUH;

COOTHOCHUTH rpaduku
AJIEMEHTAPHBIX (YHKLIUH: MPsIMOI
1 00paTHOM MPONOPLUUOHAIBHOCTH,

JIMHENHOH, KBaJpPaTUYHOM,
JorapupMUUEcKoit u
[10Ka3aTeIbHON GbyHKIUH,
TPUTOHOMETPUUYECKUX (PYHKIUI C
dbopMynaMu,  KOTOPBIMH  OHH
3aJJaHbl;

HaxOJIUTh o rpaduky

npUOIMKEHHO 3HAYCHUS (YHKIUU
B 33/IaHHBIX TOYKaX;

OIIpeNIeNATh M0 TpaduKy CBOHCTBA
byHKIMU  (HyJlIHd, OPOMEXYTKH
3HAKOIIOCTOSIHCTBA,  TPOMEXYTKH
MOHOTOHHOCTH, HauOoONbIINE U
HaMMEHBIINE 3HAYCHUS U T.11.);
CTPOUTH 3CKU3 rpaduka GyHKIUH,
YJIOBJIETBOPSIIOIICH MPHUBEACHHOMY
Habopy yclOBHH  (IIPOMEXYTKH
BO3paCTaHUS / yOBIBaHHUS,
3HaueHue (YHKIUU B 3aJaHHOMN
TOYKE, TOYKH IKCTPEMYMOB H T.II.).

NOBCEOHEBHOU  JICU3HU U NpU
u3yyeHuu Opyaux npeomemos:

OTIpeAEIIsATh 1o rpadukam
CBOWCTBAa peaJibHbIX MPOIECCOB H

Gdyuxyuu, HYU Gdynxyuu,
NPOMENCYMKU 3HAKONOCMOSAHCMEA,
so3pacmanue Ha YUCI080M
npomedCcymkKe, ybovisanue Ha
YUCTIOB0OM npomedCcymke,
Haubobuiee u HaumeHbvuLee
3HAYeHue @QYHKYuU Ha YUCI080M
npomedCcymkKe, nepuoouyeckas

@dyukyus, nepuoo, uemuas u
Heuemuas QyHKyuu,

ONnepupo8ams NOHAMUAMU. NPIMASL
U 0bpamuas NPoNOPYUOHALHOCTb,

JIUHENHas, K8aopamuynas,
nocapupmuyeckas u
noxazamesbHas @ynxyuu,

mpusoHomMempudeckue yHKyuu,
onpedenamy 3HaueHue QYHKYuu no
3HAYEHUIO apeymenma npu
PA3IUYHLIX  cnocobax — 3a0aHus
dyukyuu,

cmpoums  2papuku - U3YYEHHBIX
@ynxyuil;

onucvlgams no  2paguxy u 8
npocmetuux cay4asx no gopmyie
nosedexue u ceolcmea @OYHKYul,
Haxooums no 2paguxy @GyHKyuu
Hauboabuiue u HaumeHbUiUe
SHAYEHUsL,

cmpoums 3CKuU3 cpaguxa Gyukyuu,
yoosriemeopsaowel. npueeoeHHOMy
HaAboOpy  YCA08Ull  (NPOMENCYMKU
803pacmanus/yovieanus, 3HaA4eHue
@dyHuKyuu 8 3a0aHHOU MoyKe, MOYKU
IKCMPEMYMOS, ACUMNIMOMbL, HYIU
@yHukyuu u m.o.);

pewiams  ypaeHeHus, npocmeuuiue
cucmemvl  YPaGHeHUll, UCHONb3YS
ceolicmaa yHKYull u ux epaguxos.

B nosceonesHou dcusHu u npu uzyveHuu

Opyaeux yueOHblX npeomemos:

onpedensimov  no  epaguxam  u

UCNOIb306aMb ot peuieHus
NPUKIAOHbIX  3a0ay  CBOLCMEa
PeanbHbIX npoyeccos u
3aeucumocmetl  (Hauborvuiue U
HaumeHbvuUe 3HaYeHus,

NPOMENCYMKU — 8O3DACMAHUA U
VObl8anuss QYHKYUU, NPOMeHCymKu
3HAKONOCMOAHCMEA,  ACUMNIMOMb,




3aBUCUMOCTEH  (HauOoJsipliie |
HanMCHBIIINC 3Ha4YCHUAI,
MPOMEXYTKM  BO3pacTaHusi U
yObIBaHUS, MIPOMEKYTKH
3HAKOMOCTOSIHCTBA | T.I1.);

UHTEPIPETUPOBATh  CBOWCTBA B
KOHTEKCTE KOHKPETHOU

MPAKTUYECKON CUTYyaIUU

nepuoo u m.n.);
UHMEPNPemupo8ams — CE0UCMEd 8

KOHmeKcme KOHKPEemHOU
APAKMUYeCKol CUmyayu;

onpeoenamo no epagpuxam
npocmetiwiue Xapaxmepucmuxu
nepuooutecKux npoyeccos 8
buonoeuu,  IKOHOMUKe,  MY3bIKe,

paouoceazu u Op. (amniumyoa,
nepuoo u m.n.)

Inemenmuol OnepupoBath Ha 0a30BOM ypOBHE Onepuposamu NOHAMUAMU.
Mamemamuy TIOHSTUSIMH: MIPOM3BO/IHAS NpouU3800HAs. (YHKYUU 8 MmoukKe,
ecKo20 (GyHKIMU B TOYKE, KacaTelbHas K Kacamenvhas K 2pa@uxy QyHKyuu,
ananusa rpaduky (QyHKIIUH, MPOU3BOJIHAS NpPOU3800HAS PYHKYUU,
(107319112178 BLIUUCTAMD NPOU3BOOHYIO
OIpesIeNATh 3HauUCHUE 00HOUJIeHA, MHO20U]IeHa,
MIPOM3BOIHOW (PYHKIIMH B TOUYKE IO K8AOPAMHO20 KOPHS, NPOU3BOOHYIO
M300paXEHUIO  KacaTelabHOW K CymMmbl PYyHKYULL,
rpaguKy, NPOBEACHHOW B OTOM BLIYUCTIAMD NPoOU3600HbLE
TOUKE; NEeMEHMAPHbIX — DYHKYUU U Ux
pelaTh HECJIOXKHBIC 3a7add  Ha KOMOUHayuti, uUCnob3ys
MIPUMEHCHUE CBSI3U MEXTY CHpasoyHbvle MAmMepuabl,
MPOMEKYTKAMU MOHOTOHHOCTH U UCcIe008amo 8 npocmeuux
TOYKAMH JKCTpeMyMa (DYHKIUH, C CYuasix dynryuu Ha
OJTHOW CTOPOHBI, U MPOMEKYTKAMH MOHOMOHHOCHD, HaxXoo0umbs
3HAKONIOCTOSIHCTBA U HYJISAMU Hauboavlue u Haumernbulue
IPOM3BOAHOM 3TOH (YHKIMU — € SHAueHus.  PyHKyull,  cmMpoums
JIPYTOM. epaghuxu MHO20YIeHO8 u
npocmeuux PAYUOHATILHBIX
5 @yHKyuil c UCNONb308AHUEM
MOGCEOHEGHOU  JICUSHU U 1pU annapama MamemMamuyecko2o
usydeHuu opyaux npeomMemos: AHATUZA.
MOJIB3YSACh rpadukamu,
CPaBHUBATL CKOPOCTH BO3PACTAHUA | B yogceonesnoll Hcusnu u npu usyyeHuu
(pocTa, TMOBBIIICHUS, YBEIUYCHUS Opyeux yuebHbIX npedmemos:
U T.I.) WIX CKOPOCTH YOBIBAaHHUS
(mazenmus, CHWXCHUA, | — pewamsb npukiaouvie 3a0a4u U3
YMEHBIIICHUSI W T.II.) BEJIWYUH B buonozuu, Qusuxu, Xumuu,
peaNbHBIX IIpoLEccax; 9KOHOMUKU U Opy2UxX HNpeomMemos,
COOTHOCUTh TpapuKH peantbHbBIX cés3aHHble  C uccieoo8anuem
MPOIIECCOB M 3aBUCUMOCTEH C HX Xapakmepucmux PeanbHbIX
OTHUCAHUSMH, BKJTIOYAIOLIUMHU npoyeccos, HaxocoeHuem
XapaKTEPUCTHKH CKOpOCTH HAubOoIbULUX u HAUMEHbUIUX
u3MeHeHus  (ObICTpBIH  pocr, 3HAYeHUl, CKOPOCMU U YCKOPeHUs U
TUTABHOE MTOHWKCHHUE | T.I1.); m.n.;
UCTIOJIB30BaTh I'paUKU peabHBIX UHMepnpemuposams — NOJy4eHHble
MIPOIIECCOB ISt peleHuUs pesyivmanul
HECIIO)KHBIX TPUKJIAJHBIX 3a]a4, B
TOM YHCJIE OnpeAesss Mo rpaduky
CKOpOCTBH X0/]1a Tporiecca
Cmamucmu OnepupoBath Ha 6a30BOM ypOBHE Hmems npeocmasienue 0




Ka u meopus OCHOBHBIMU OIHACATEIEHBIMU | OUCKPEMHBIX u HenpepvleHbIX
eepoamuocm XapaKTePUCTHKAMU YHCIIOBOTO | CAYUAUHBIX BeUYUHAX u
eil, 102uKa u Habopa: cpeHee apuPpMETHUECKOE, | pacnpedenenusx, O  He3a8UCUMOCTNU
Komounamo MeJIMaHa, HaubobIIee U | CTYYAUHBIX BETUYUH,
puka HaUMEHbBIIIee 3HAYCHUS; - umemsv npeocmasieHue 0
— OIepHUpoBaTh Ha 0a30BOM YPOBHE | MAMEMAMUYECKOM 02HCUOAHUU u
MOHSITUSIMHU: JacToTa U | oucnepcuu Cay4auHblX 8eIUYUH,
BEPOSATHOCTH COOBITHS, CIIyYallHbIN | - UMemb npeocmasierue 0 HOpMAalbHOM
BBIOOD, OIIBITHI C | pacnpedenenuu u npumepax HOPMAaibHO
PaBHOBO3MOXXHBIMHU pacnpeoeneHnbix Cy4auHblX GeIUUUH,
3JIEMEHTAPHBIMH COOBITUSAMU; —  NOHUMAMb CYyMb 3AKOHA OOJLUUUX
— BBIYUCIIATH BEPOSITHOCTH COOBITHI yucen U 6bl00OPOUHO20  Memood
HA OCHOBE TIOJCYETa  4YHCIA usMepenUst 6epoAMHOCIeEN;
HCXOJIOB. —  umemsb npedcmasgienue 00 YCiI06HOU
geposamHocmu U O  HOJHOU
3 BEPOSIMHOCU, NPUMEHAMb UX 8
B noscednesnoii  owcuznu  u  npu pewenuu 3a0a;
usyuenuL opy2ux npeomemos: —  uMemv npeoCmasieHue O BANCHbIX
_ OICHEBATD H CPABHHBATH B YACMHBIX BUOAX pacnpedeneHull U
IPOCTEIX CIyIRAX BEPOATHOCTH NPUMEHAMb UX 68 peuleHUl 3a0ay;
cOOBITHH B peaIbHON KU3HU, —  umems np edcrzmeﬂeﬂ ue 0
— COMOCTABIIATS, KOppersayuu CLyHaiinbpIX Geutun, o
CpaBHUBaTh, WHTEPIPETHPOBATH B AUHEUHOU pecpeccult.
MPOCTBIX  CIydasiX  pCalIbHBIC
AAHHBIC, MPEACTABJICHHBIC B BUIC | B pnogcednesnoll ocusnu u npu usyyeHuu
TaOJUII, AUarpaMm, rpauKkoB Opyeux npedmemos:
—  BBIYUCTAMD unu oyeHusams
8EPOAMHOCIU COOLIMULL 8 PEAbHOU
JHCU3HU,
—  ebloupamv  nOOX00AUUe Memoobl
npeocmaenieHuss U 06pabomxu
OaHHDBIX,
—  yMemb peuiams HecCl0NHCHbIE 3A0ayU
Ha NpUMEHeHUe 3aKOHA OOIbUUX
yucen 8 cOYUONOUU, CIMPAXOBAHUU,
30PABOOXPaHeHUU, obecneuenuu
bezonacrHocmu Hacenenus 8
UPe36bIUANUHBIX CUMYAYUSIX
Texcmoevle | — Pernath HECIOXHBIE TEKCTOBBIC | — Pewams 3a0auu pasueix munos, 6
3a0auu 3aJ]auu pa3HbIX THIIOB, MoM uucie 3a0auu  NOGbIUEHHOU

aHAIM3UpPOBaTh YCJIOBUE 3aJauH,
pU HEOOXOAUMOCTU CTPOUTH JJIS
€€  pelIeHUs MaTeMaTH4YECKYIO
MO/JIETIb;

[IOHUMaTb M MCIIOJB30BaTh IS
pelieHus 3ajaud  MHPOpMaIHIo,

MIPECTABIECHHYIO B BUJIE
TEKCTOBOM M CHMBOJIBLHOM 3aIHCH,
CXEM, Ta0IuII, Juarpamm,

rpauKoB, pUCYHKOB;

MpyOHOCmU,

—  guIOUpamb  ONMUMANLHLIL  Memoo
peweHuss  3a0ayu, paccmMampueds
PAaznuuHble Memoobl,

—  cmpoumv MoOelb peuleHuss 3a0a4u,
npo8ooUns odokazamervbHbie
paccyasicoenust;

—  pewamv  3a0auu,  mpedyrowue
nepebopa  6apuaHmos, NpPoeepKu
YCI08Ull,  8b100pA  ONMUMATBLHO2O




B

JNEeHCTBOBaTh IO  alTOPUTMY,
colepXxameMycsi B YCIIOBHH
3a/1a4u;

UCII0JIb30BaTh JIOTUYECKHUe
paccyKaeHuss ~ IpU  pEIICHUH
3a/1a4u;

paboraTh c M30BITOYHBIMU
yCIOBUSAMH, BBIOMpas U3 Bcei
uHpopMaluuy, JAHHBIE,
HEOOXOAMMBIE Uil peIIeHUs
3aJauu;

OCYLIECTBJIATh HECJIOKHBIN

nepebop BO3MOXKHBIX —PEIICHUH,
BBIOMpAsi U3 HUX ONTUMAJIBHOE TIO

KpUTepusiM, CcHOpMYyIUPOBAHHBIM
B YCJIOBHH;

aHAIM3UPOBATH u
UHTEPIPETUPOBATh  IOJIyYCHHBIE

pelIeHnss B KOHTEKCTE YCJIOBHS
3aJaud, BBIOMpPATh pELICHUs, HE
IIPOTUBOpEYAILINE KOHTEKCTY;

pemlaTb  3aJa4d  Ha  pacyer
CTOMMOCTH  HOKYIOK,  YCIYT,
MOE3JI0K M T.IL;

pemaTb ~ HECJIOXKHbIE  3aJayH,
CBSI3aHHBIE C JIOJIEBBIM Y4acTHEM
BO BJIaJICHUU bupmoit,
MPEANPUATHEM, HEABUKUMOCTbIO;
pemars  3aJadyd  Ha  IPOCTHIE
IPOLEHTBl  (CUCTEMBI  CKHUJIOK,
KOMUCCUM) M Ha BbIYMCIEHUE

CJIOXKHBIX IIPOLCHTOB B pPa3JINYHbIX

cXxemMax BKJIQJOB, KpEIUTOB W
UTIOTEK;

pemaTh MpPaKTUYECKHE  3aJlayw,
Tpedyromue HCII0JIb30BaHUS
OTpHUIIATEITHHBIX YHCelI: Ha
omnpeNesieHue TeMIepaTypbl, Ha
OlpejesieHue  MOJOXKEHHs  Ha

BPEMEHHON OcH (10 Hallel 3pbl U
1ocJie), Ha JIBI)KEHUE JIEHEKHbBIX
cpenctB  (mpuxop/pacxon),  Ha
onpeiesicHue TIIyOUHBI/BBICOTHI H
T.IL;

UCIIONIb30BaTh TOHATHE MacliTada
JUIL HAXOXAECHUS pacCTOSHUU U
JUIMH ~ Ha  KapTax,  IUIaHax
MECTHOCTH, IIIaHAX TIOMEIICHUH,

BBIKpOiiKax, Tmpu pabore Ha
KOMITBIOTEPE U T.II.
NOBCEOHEHOU  JICU3HU U NpU

pe3ynrbmama;

AHATUUPOBATND u
UHMEPNPEMUPOBAmMs pe3yibmanvl 8
KOHmeKcme  YCI08Us — 3A0ayu,
sblOUpams peuienus, He
npomugopedaujue KOHMeKCmy,
nepesooums Npu peuleHuu 3a0adu
uHgopmayuro uz 00HoU @opmvl 8
opyayro, UCNonbL3Ys npu
HeobXooumMocmu cxemvl, maobauybl,
epaguxu, ouazpammol;

B noesceonesnoii ocuznu u npu usy4eHuu

opyaux npeomemos:

— peuwiamsb npaxkmudecKkue 3a0aqyu u

3a0a4u u3 Opyaux npeomemos




usyueHuu opyaux npeomMemos:

peuiaTh HCCIOKHBIC ITPAKTUUCCKHUEC
3aaa4u, BO3HHKAKOIINEC B
CUTyalludX HOBCGﬂHeBHOﬁ KHU3HHU

T'eomempus

OrnepupoBath Ha 0a30BOM ypOBHE

NOHATHAMHU:  TOYKa,  NpsMasd,
IVIOCKOCTH B TIPOCTPAHCTBE,
napauieIbHOCTh u

MEPIICHANKYISIPHOCTh TIPSIMBIX U
IUIOCKOCTEI;

pacrno3HaBaTb OCHOBHBIE  BUJIbI
MHOI'OTPDaHHUKOB (npusma,
nUpaMua, IPSIMOYT OJIbHBIH
napajuienenumnes, Kyo);
n300paxkaTh Hu3ydaemble (UTYpPBI
OT PpyKM MU C IpUMEHEHHEM
MPOCTBIX YEepPTEIKHBIX
MHCTPYMEHTOB;

Jenatb  (BBIHOCHBIE)  IUIOCKHE
4epTeX U M3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUIYp: BHUJA CBEPXY,
cOOKy, CHU3Y;

U3BJICKATh nHpopmaIuio 0
MIPOCTPAHCTBEHHBIX
TCOMETPUICCKUX dburypax,

MPEACTABICHHYIO Ha YepTeXkax H
PUCYHKaX;

npuMeHsTh Teopemy Iludaropa
IpU  BBIYUCICHUU  DJIEMEHTOB
CTEPEOMETPUUYECKUX UTYD;
HAXOJUTh OOBEMBI H ILIOIIAAHU
IMOBEPXHOCTEU MIPOCTEUILNX
MHOTOTPaHHUKOB C MPUMECHECHHEM
dopmyr;

pacrno3HaBaTh OCHOBHBIE BHUJIbI TEJ
BpamieHusi  (KOHyC,  IIWJIWHID,

ctepa u map);
HAaXOAUTb OOBEMBI U ILUIOLIATU
IIOBEPXHOCTEN IIPOCTEUIINX

MHOTOT'PAaHHHKOB ¥ TEJ BPALICHHS
C MpUMEHEHUEeM (HopMyI.

NOBCEOHEBHOU  JICU3HU U  NpU
usyueHuu opyaux npeomemos:
COOTHOCHUTB aOCTpaKTHbIE
reOMeTPHUYECKHE MOHATHS U (PaKThI
C  peampbHBIMH  JKU3HCHHBIMH
00BEKTaMHU U CUTYaIIUSIMH;
UCTIOJIb30BaTh CBOICTBa
MIPOCTPAHCTBEHHBIX
reOMETpUYeCKuX  buryp s

— Onepuposamv nowamusaMuU: MouKa,
npsamas, NIOCKOCMb 8
npoCmpancmee, NApaLIeibHOCb U
NepneHOUKyIAPHOCIb — NPAMBIX U
n1oCKoCcmel,

—  npumeHamb OnA peuleHus 3a0ay
eceomempuueckue  axmol,  eciu
VCI08USL  NPUMEHEHUsl  3d0aHbl 6
A6HOU hopme;

— pewamb 3a0auu HA HAXOHCOEHUe
2eoMempudeckux — GeluduH  Nno
006pazyam umu aneopumman;

—  Oenampv (6biHOCHbIE) NJIOCKUe
yepmedncu U3 PUCYHKO8 00bEeMHBIX
Queyp, 6 mom uucie pucogamsv 6uo
ceepxy, cOOKy, cmpoums CeveHus:
MHO20CPAHHUKOB,

—  u3sNeKamv, UHMEPNPemuposams u
npeobpazosvieams UHGOpMaAyUo o
2eoMempuyecKux Queypax,
NPeOCMABIEeHHYIO0 HA YEPMENCAX;

—  npumeHsms 2eomempuyecKue
Gaxmel 051 pewrenusi 3a0ay, 8 Mom
yucne npeononazarwux HeckoIbKO

uacoe peuternust,
— onucsleams 83AUMHOe
pacnoiosicernue npAMblX u

nJI0CKOCmel 8 NPOCMpPancmee;
—  opmynuposams  ceoticmea U
npusHaKu gueyp;

—  00Ka3vieamv 2eomempudecKue
VMBEPHCOCHUSL;

— enademo CMAaHOapmMHOU
Kaaccuguxayuetl
NPOCMPAHCTNBEHHBIX Queyp
(nupamuoet, npusMmbl,
napannenenuneovl);

—  Haxooums o00vemMbl U  NIOWAOU
nogepxHocmeil 2eoMempusecKux

meJl ¢ npumeHeHuem Qopmyi,;
—  GLIYUCTAMb PACCMOSHUA U Y2ibl 8
npocmpancmse.

B nosceonesHou #cusHu u npu uzydeHuu
opyaux npeomemos:




pereHus TUIOBBIX 3aj1a4
IIPAKTUYECKOIO COIEP KaHNUS;
COOTHOCHTH IUIOIAAN
MOBEPXHOCTEM TEN OJMHAKOBOM
(bopMBI pa3IUUHOTO pa3Mepa;
COOTHOCUTh  O00BEMBI  COCYZIOB
OJMHAKOBOH (OPMBI PA3ITUUYHOTO
pa3mepa;

OlIEHHBaTh (OpPMYy MPaBUIBHOIO
MHOTOTpaHHUKA IIOCJ€ CIWJIOB,
Cpe3oB W T.I. (OmpenensTh
KOJIMYECTBO BEpIIMH, pebep U
rpaHei MIOJIy4YEHHBIX
MHOT'OI'PaHHHUKOB)

UCNONB308AMb ceolicmea
2eomMempuiecKux Quzyp ons
peutenus  3a0a4  NPAKMUYECKO20
xapakmepa u 3a0a4 U3 Opyeux
obnacmeitl 3Hanuil

Bexkmopur u OmnepupoBatb Ha 0a3oBoM ypoBHE | — Onepuposamu NOHAMUAMU
KoopOounam MOHSTHEM JIEKApTOBBI KOOPIUHATHI 0exapmogul KOOpOUHamol 8
ol 6 B IIPOCTPAHCTBE; npocmpancmee,  8eKmop, MOoOYilb
npocmpanc HaXOAUTb KOOPAUHATHI BEPLINH 6eKmMopa,  paseHcmeo  6eKmopos,
mee KyOa u IIPSAMOYTOJIBHOTO KOOPOUHAMbl 8eKMOPA, Y20l MEHCOY
napasuiesenumne1a 8eKmopamiu, cKansApHoe
npouseeoeHue 8EKMOpo8,
KOJLIUHeapHble 6eKmopbl,
—  Haxooums  paccmosiHue — Mextcoy
08YMsL MOUKAMU, CYMMY 8EKIMOPO8 U
npouszeedeHue 6eKmopa Ha Yucio,
V2Ol MeAHcOy 8eKMOPAMU, CKANAPHOE
npouseedetue, packnaovieams
8EKMOp NO 08YM HEKOLIUHEAPHLIM
8eKmopam,
— 3a0aéams NIOCKOCMb YPAGHEHUEM 8
0ekapmosou cucmeme KoOOpouHam,
— pewamsv  npocmelwiue  3a0ayu
86edenUeM 8eKMOpHO20 basuca
Hcmopus OnuceiBaTh oTnenbHble | — [Ipedcmasnams 6K1a0 8bLOAIOUWUXCS
Mamemamuk BBIJTAFOIIIECS pe3ybTaTHI, Mamemamuros 8 paseumue
u MOJlyYeHHbIE B XOJE Pa3BUTHSA MamemMamuxu U UHbIX HAYYHBIX
MaTEeMaTHKH KaK HAyKH; obnacmei;
3HaTh TNPUMEPHl MATEeMATUYECKHUX | — HOHUMAMb PONb  MAMEMAMUKU 8
OTKPBITUNA U UX aBTOPOB B CBS3U C passumuu Poccuu
OTEUECTBEHHOM W  BCEMUPHOU
HUCTOPUEH;
MMOHMMATh pOJIb MAaTeMaTUKHA B
passutuu Poccun
MeTtoabt [lpuMeHATh W3BECTHBIE METOJNBI | — MCmoib30BaTh OCHOBHBIE METOMBI
MaTeMaTHK OpU  PELIEHUH  CTaHAAPTHBIX JIOKa3aTeNNbCTBRA, MIPOBOJIUTH
| MaTeMAaTUYECKUX 3a]1a4; JIOKA3aTeIbCTBO M BBITIOJHSATH
3aMeuaTh M XapaKTepH30BaTh OIPOBEPIKEHUE;

MaTeMaTHYeCKHe 3aKOHOMEPHOCTH
B OKpYyKarolein
JIEHCTBUTEIIbHOCTH;

NIPUBOJAUTH IIpUMEpPEHL

IPUMEHSTh  OCHOBHBIE  METOJIbI
pelIeHus MaTeMaTUYECKHX 3a/1ay;

Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEl B NpUpOJE




MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH B IpUPOJE, B
TOM YHCJIE  XapaKTEPU3YIOLIHUX
Kpacory u COBEPIICHCTBO | —
OKPYKAIOILETO MHpa u
IIPOU3BEICHUN HCKYCCTBA

XapaKTepUu30BaTh KpacoTy u
COBEPLIEHCTBO OKPYXKAIOIIET0 MUpa
Y MIPOU3BEJCHHUI UCKYCCTBA;
[IPUMEHSATH IpocTenime
IIPOrpaMMHBIE CpencTBa "
AIIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI pu peleHnn
MaTEeMaTHYECKHX 3a7a4

TeMaTnuyeckoe NJIAHMPOBAHUE Y4eOHOI0 MaTepuaJsia

I'eomerpus 10 kiaacc

Ne Conep:xkanue KoanuecTBoO
ypoKa 4acoB
ITapay1eJIbHOCTh NPAMBIX U IJIOCKOCTEH 25
1 AKCHOMBI CTEPEOMETPUH U UX CJICICTBHS 1
2 AKCHOMBI CTEPEOMETPHUHU U UX CIIEICTBUS 1
3 AKCHOMBI CTEPEOMETPHUHU U UX CIIEICTBUS 1
4 AKCHOMBI CTEPEOMETPHUHU U UX CIIC/ICTBUS 1
5 AKCHOMBI CTEPEOMETPHUHU U UX CIIC/ICTBUS 1
6 AKCHOMBI CTEPEOMETPHHU U UX CIICICTBUS 1
7 [lapaju1eIbHOCTB NPSMBIX, IPSIMOU U IIIOCKOCTH 1
8 [lapajteIbHOCTB NPSIMBIX, OPSIMOU U MIIOCKOCTH 1
9 [lapajuteIbHOCTB NPSIMBIX, OPSIMOU U MIIOCKOCTH 1
10 [lapajtenbHOCTB NPSIMBIX, IPSIMOM U MJIOCKOCTH 1
11 [TapajtenbHOCTB NPSIMBIX, IPSIMOM U MJIOCKOCTH 1
12 [TapaniensHOCTh NPSIMBIX, IPSIMOU U TJIOCKOCTH 1
13 B3auMHoe pacnosiokeHue MpsiIMbIX B IPOCTPAHCTBE. YTOJI MEXIY 1
PSIMBIMH
14 B3anMHOe pacnosiokeHue NpsIMbIX B IPOCTPAHCTBE. YTOI MEXKIY 1
IPSIMBIMU
15 B3auMHoe pacronioskeHre NpsIMbIX B IPOCTPAHCTBE. YTOJI MEXITY 1
MPSIMBIMH
16 B3anMHOe pacnoniokeHHe IPSIMBIX B TPOCTPAHCTBE. YTOI MEXKTY 1
PSIMBIMH
17 KonTtpoabnas padora Nel «Akcuomsl crepeomerpun. Bzanmuoe 1
PacIoJioKeHue NpsMbIX, NPAMOI U IVIOCKOCTH
18 [TapanneabHOCTh MIIOCKOCTEN 1
19 [NapannenbHOCTh MIIOCKOCTEH 1
20 [NapannenbHOCTh IIOCKOCTEH 1
21 [MapanmiensHOCTh MIOCKOCTEN 1
22 Tetpasap u mapanenenure 1
23 TeTpasap u mapaienenures 1
24 TeTpasap u mapaienenures 1
25 KonTpoabHas padora Ne2 «IlapajuieibHOCTH IJIOCKOCTEID) 1
IepneH MKy JIAPHOCTH NPSAMBIX H ILIOCKOCTET 20
26 [leprnieHqUKYISIPHOCTH MPSIMOM U TIOCKOCTH 1
27 [leprnieHAUKYNSIPHOCTD MPSIMOM U TNIOCKOCTH 1




28 [leprieHIUKYISIPHOCTD IPSIMOM U TUIOCKOCTH 1
29 [lepneHuKyIIPHOCTD MPSMOUN U TUIOCKOCTH 1
30 [lepneHuKyIIPHOCTD MPSMOUN U TUIOCKOCTH 1
31 [lepneHAUKYJISIPHOCTD MIPSIMON U TNIOCKOCTH 1
32 IlepneHIMKYNIAp U HAKJIOHHBIE. YTOJI MEXY OIPSIMOM U IIIOCKOCTBIO 1
33 [lepnieHIMKYNIAp U HAKIOHHBIE. YTOJI MEXKY IPSIMOM U INIOCKOCTBIO 1
34 [leprnieHAUKYIISIp ¥ HAKJIOHHBIE. YTO0JI MEX1Y NPSMOM U IIJIOCKOCTBIO 1
35 [leprieHAMKYISIP M HAKIOHHBIE. YTOJ MEXKIY NPSIMOM U IIIOCKOCTHIO 1
36 [leprieHAMKYISIP M HAKIOHHBIE. YTOJI MEXKIY NPSIMOM U IJIOCKOCTHIO 1
37 [leprieHANKYSIp M HAKJIOHHBIE. YTOJI MEXKIY NPSIMON U TIIOCKOCTHIO 1
38 JIByrpanssblii yrou. [lepneHIuKyasspHOCT TUIOCKOCTEH 1
39 JIByrpannsiii yroiu. [lepneHaAnKyISIpHOCTD TIIOCKOCTEH 1
40 JIByrpannsiii yroiu. [lepneHaAnKyISIpHOCTD TIIOCKOCTEH 1
41 JIByrpanssblii yroii. IlepneHiuKyasipHOCTb IIOCKOCTEN 1
42 JIByrpansslii yroii. IlepneHIuKyasipHOCTb INIOCKOCTEH 1
43 JIByrpaHHbIi yroil. IlepnesauKyJIsipHOCTD IIJIOCKOCTEN 1
44 JIByrpaHHbIil yroil. IlepnesauKyJIsipHOCTD IIJIOCKOCTEN 1
45 KonTtpoabnas padora Ne3 «IlepneHIMKYJISIPHOCTD NPSAMBIX H 1
ILIOCKOCTE»
MHOrorpaHHUKH 12
46 Ilonsatue MHOrorpanHuka. IIpuzma 1
47 Ilonsatue MHOrorpannuka. IIpuzma 1
48 Ilonsitue MHOrorpannuka. Ilpusma 1
49 [lonsitue MHOrOrpanHuka. Ilpusma 1
50 [Mupamma 1
51 [Tupamuna 1
52 [Mupamuna 1
53 [Mupammia 1
54 [Tupamua 1
55 [IpaBuIbHBIC MHOTOTPAHHUKH 1
56 [TpaBusIbHBIE MHOTOTPaHHUKH 1
57 KonrpoabHas padora Ne4 «MHOrorpaHHMKH» 1
BekTopsbl B npocTpaHcTBe 7
58 IlonsiTHE BEKTOpA B IPOCTPAHCTBE 1
59 Crno’xeHue ¥ BbIYMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpA HA YUCIIO 1
60 CroxeHre ¥ BEIYNTaHWE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCIIO 1
61 Crno’xeHue ¥ BBIYMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa HA YUCIIO 1
62 KommianapHbIe BEKTOPHI 1
63 KommianapHbie BEKTOPHI 1
64 KonTpoabHasi pa6ora Ne5 «BekTopbl B IPOCTPaHCTBE» 1
IloBTOpEHME 8
65 [TapanienbHOCTh NPSIMBIX, IPSIMOM U MIJIOCKOCTU 1
66 [NapannenbHOCTh IIOCKOCTEH 1
67 [lepneHIUKYISIpPHOCTD NPSIMBIX M INIOCKOCTEN 1
68 [lepneHIUKYISIPHOCTD NPSIMBIX M IJIOCKOCTEN 1
69 [Tpuzma 1
70 [Tpuzma 1
71 [Tupamuna 1
72 [Tupamua 1




Anre0Opa u Hayasna anaau3za 10 kiaace

TemaTn4yeckoe NMJIaHMpPoOBaHHMe Y4eOHOr0 MaTepHaJa

Ne ypoka Copepxanue KoimnuectBo
4acoB
IloBTOpEHHE 6
1 PaznoxxeHne MHOrowieHa Ha MHOKUTesM. CokpalieHue 1pooei 1
2 JleiicTBus ¢ anredpandecKuMu IpodsMu 1
3 PemieHne ypaBHEHUI U HEPABEHCTB 1
4 PemreHne ypaBHEHUI 1 HEPABEHCTB 1
5 Pemenne cucrem ypaBHEHUN U HEPABEHCTB 1
6 BxoagHasi KOHTpoJibHasi paboTa 1
JelicTBUTEIbHBIE YHCJIA 15
7 Ienble U panyoHasIbHble Yncia. JledCTBUTEIbHbIE YKCTIa 1
8 Ienble u panoHasibHble Yncia. JleHCTBUTEIbHbIE YUCIIA 1
9 Ilesbie 1 panroHanbHbIe yncia. JledCTBUTENbHBIE YUCTa 1
10 BeckoHeuHo yObIBarolasi reoMeTpudeckas mporpeccus 1
11 BeckoHeuHo yObIBaromasi reoMeTpudecKas mporpeccus 1
12 ApupmeTnueckuii KOpeHb HATYPaJIbHON CTEIIEHH 1
13 ApudmeTnueckuil KOpeHb HaTypaJbHON CTENEHU 1
14 ApudmeTnueckuil KOpeHb HaTypaJIbHON CTENIEHU 1
15 ApubMeTnuecKknii KOpeHb HATYPaJTbHOU CTCTICHU 1
16 CreneHb ¢ pallMOHATIBLHBIM M JICHCTBUTEIIBLHBIM MTOKa3aTeIeM 1
17 CreneHb ¢ pallMOHAJIBHBIM U JIEHCTBUTEIBHBIM [TOKa3aTeIeM 1
18 CreneHb ¢ pallMOHAJIbHBIM U IeHCTBUTEIbHBIM [TOKa3aTelIeM 1
19 CreneHb ¢ pallMOHAJIBHBIM U JIEHCTBUTEIBHBIM [TOKa3aTeIeM 1
20 Ypok 06001IeHNs U CUCTeMaTHU3aIH 3HAHUN 1
21 KonTtpoabnas padora Nel «CreneHb ¢ 1eliCTBUTEIbHBIM 1
MoKa3aTejemM»
CreneHHasi QyHKIHSA 14
22 CrenenHas ¢pyHKIus, €€ CBOWCTBA U rpaduk 1
23 CrenenHas ¢yHKIus, €€ CBOWCTBA U rpaduK 1
24 CrenenHas (pyHKIHUS, €€ CBOWCTBA U rpaduK 1
25 B3anmuo obpaTHble QyHKIIMK 1
26 JpoOHo- nuHeiHas pyHKuus U e€ rpaduk 1
27 PaBHOCWIIBHBIE ypaBHEHMS M HEPABEHCTBA 1
28 PaBHOCUIIbHBIE YpaBHEHHS] M HEPABEHCTBA 1
29 PaBHOCHIIbHBIE YpaBHEHHS U HEPABEHCTBA 1
30 HppanuoHnanbHble ypaBHCHHS 1
31 WppanmoHanpHble ypaBHEHUS 1
32 WppanmoHanpHble ypaBHEHUS 1
33 Ypok 060011eHNs U CUCTeMAaTHU3aIH 3HAHUN 1
34 Ypok 060011eHNs U CUCTeMAaTHU3aIH 3HAHUN 1
35 KonTtpoabnas padora Ne2 «CreneHHass (pyHKIHD) 1
IToka3aTenbHasg QyHKIUSA 15
36 IokazarenpHas GyHKIHSA, €€ CBOICTBA U rpaduk 1
37 [loxazarenbHast QyHK1Ms, €€ cBoWCcTBA U TpaduK 1
38 ITokazaTenbHbIC ypaBHEHUS 1
39 ITokazaTenbHBIC YpaBHEHUS 1
40 [TokazarenbHble ypaBHEHUS 1




41 [TokazaTenpHBIC YpaBHEHUS 1
42 [TokazaTenbHBIC HEPABEHCTBA 1
43 [TokazaTenbpbHBIC HEPABEHCTBA 1
44 [lokazareapHbIE HEPABEHCTBA 1
45 [TokazarenpHbIC HEPABEHCTBA 1
46 IIpomeKyTOUHBINH KOHTPOJIb 1
47 CucreMbl 10Ka3aTEIbHBIX YPABHEHUN U HEPABEHCTB 1
48 CucreMbl I0Ka3aTEIbHbIX YPABHEHUN U HEPABEHCTB 1
49 CucreMbl I0Ka3aTEIbHbIX YPABHEHUN U HEPABEHCTB 1
50 Ypok 00001IeHNS U CHCTeMaTH3alluK 3HAHUI 1
o1 KonTtpoabnas padora Ne3 «IlokasarejbHasi pyHKIMS» 1
Jlorapugmuyeckas GpyHKUIHA 20

52 Jlorapudmel 1
53 Jlorapudmel 1
54 CaoiicTBa JiorapuMoB 1
95 CoiicTBa orapugmon 1
56 CoiicTBa orapugmon 1
o7 JlecaTr4HbIE U HATypaJIbHBIE JTOTAPHU(PMBI 1
58 JlecaTH4HbIE U HATypaJIbHBIC JTOTAPHU(PMBI 1
59 Jlorapudmuueckas QyHkius, €€ cBONCTBa U rpapuk 1
60 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U TpapuK 1
61 Jlorapudmudeckue ypaBHEHUS 1
62 Jlorapudmudeckue ypaBHEHUS 1
63 Jlorapudmuueckue ypaBHEHH 1
64 Jlorapudmuueckue ypaBHEHH 1
65 Jlorapugmuueckue HepaBeHCTBA 1
66 Jlorapugmuueckue HepaBeHCTBA 1
67 Jlorapugmuueckue HepaBeHCTBA 1
68 Jlorapudmuueckrue HepaBeHCTBA 1
69 Ypok 00001IeHNS U CUCTEMATH3AIH 3HAHUN 1
70 Ypok 000011eHNs U CHCTeMaTH3alluKi 3HAaHUI 1
71 KonTpoabnas padora Ned «Jlorapudmmnueckasi pyHKuusy 1
Tpuronomerpuueckue GpopmyJibl 20

72 Pannannas mepa yria 1
73 [ToBOpOT TOUKH BOKpYT Havajia KOOPAUHAT 1
74 [IoBOpOT TOUKM BOKpYT Hayaja KOOPAUHAT 1
75 OmnpeneneHne CHHyca, KOCHHYCA U TaHT'€HCA YIiia 1
76 OrnpezeneHrie CUHYCa, KOCUHYCA M TAHT€HCA yria 1
77 3HaKHU CHHYCa, KOCUHYCa U TaHI€HCa yriia 1
78 3aBUCHUMOCTb MEXy CHHYCOM, KOCUHYCOM U TAHT'€HCOM OJTHOTO U 1

TOTO XK€ yria
79 3aBUCUMOCTb MEX/1Y CUHYCOM, KOCHHYCOM M TAHT€HCOM OJTHOT'O U 1
TOTO XK€ yria

80 TpuronomeTprudecKue TOKIECTBA 1
81 TpuronomeTprudecKue TOXKIECTBA 1
82 CuHyC, KOCHHYC ¥ TAHT€HC YTJIOB 0L U - O 1
83 DopMYyITBI CII0KESHUS 1
84 DopMyIIBl CIOKEHUS 1
85 CuHyc, KOCUHYC U TaHT€HC ABOWHOTO yIia 1
86 CuHyc, KOCHHYC ¥ TaHT€HC TIOJIOBUHHOTO yTiia 1




87 DopMyJIbI TPUBEICHUS 1
88 DopMyITbl TPUBEICHUS 1
89 CymmMma u pa3zHocTh cHYcOB. CyMMa M pa3HOCTh KOCHHYCOB 1
90 Ypok 0600111eHNs U CUCTeMAaTHU3aIK 3HAHUN 1
91 KonTposabnasi padora Ne5 «IlpeodpazoBanue 1
TPUTOHOMETPHYECKHX BhIPasKeHH »

TpuroHomeTrpuyecKkue ypaBHeHUsl 14

92 YpaBHeHue COS X =a 1
93 YpaBHeHue COS X =a 1
94 YpaBHeHue COS X =a 1
95 VYpaBueHnue Sin X =a 1
96 VYpaBueHnue Sin X =a 1
97 VYpaBuenue Sin X =a 1
98 YpasHenne tg X =a 1
99 YpasHenwne tg X =a 1
100 PenieHne TpUrOHOMETPUYECKUX YPaBHEHHUI 1
101 Pemienne TpUroHOMETPUYECKUX YPaBHEHUM 1
102 Pemenue TpUroHOMeTpUICCKUX ypaBHECHUIN 1
103 PemieHne TpUrOHOMETPUYECKUX YPaBHECHHM 1
104 Ypok 00001IeHHS ¥ CHCTEeMaTH3alluKA 3HAaHUI 1
105 KonTposabnasi pabora Ne6 «TpuroHomerpuieckue ypaBHeHHD» 1
IloBTOpPEHME U peleHune 3a1a4 2

106 IIpoMeKyTOUHBINH KOHTPOJIb 1
107 Pemenue ypaBHeHui 1
108 Pemnienne HepaBeHCTB 1




