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IHosicHuTe/IbHAA 3amIMCKA

Pabouass mporpamma mo ydeOHOMY npeamery «MaremaTuka» Ui YpPOBHS CPEIHEro
obmero obpaszoBanust (10 - 11 kmaccel) /6a30BbIi ypoBeHB/ COCTaBlieHA B COOTBETCTBUU C
TpeboBanusimu  DenepanbHoro 3akoHa «00 oOpasoBanuum B Poccuiickoit ®Depepanuu» OT
29.12.2012 No 273 — @3, depepanbHOro TOCYIAPCTBEHHOI'O CTAaHAApPTa CPEIHEro OOIero
oOpa3zoBanus (rpukas MuHucrepcTBa oopazoBanus u Hayku Poccum ot 17.05.2012 Ne 413 (pen. ot
29.06.2017) «O6 yrBepxkacHun  DeaepasbHOTO  TOCYAAPCTBEHHOTO  00pa3oBaTEIbHOIO
CTaHgapTa cpeaHero oodmiero oopasoBanus (3aper. B Muniocte Poccum 07.06.2012 Ne 24480),
MPUMEPHOM OCHOBHOI 00pa30BaTeNbHON MPOrpaMMbl CpeaHero oodmero odpasoBanus (ogo0peHa
pelieHreM ®denepalibHOTO y4eOHO-METOJUUECKOT O 00beIMHEHUs o obmemy
obpazoBanuio/mporokon or 28.06.2016 Ne 2/16 — 3), mpukazom MwuHHCTEpCTBa 00pa3oBaHUS U
Hayku Poccuiickoit ®eneparun «O0 yTBEp)KICHUHM MOpPsAKAa OpraHU3allUd M OCYIIECTBICHUS
o0pa3oBaTeIbHOM  AEATEIBHOCTH IO  OCHOBHBIM  001I€00pa3oBaTelIbHBIM  Mporpammam
o0pa3oBaTeIbHBIM MPOrpaMMaM HAYaJbHOTO OOIIEro, OCHOBHOIO OOLIEro M CpeiHero oOuiero
obpazoBanusi» Ne 1015 or 30.08.2013 r.; mpukazom MuHuCTepcTBa 00pa3oBaHUS U HAYKH
Poccuiickoit  ®enepanun «O6  yTBEpXKACHUU denepanbHOr0 NEpEeyYHs Y4EOHUKOB,
PEKOMEH/IOBaHHBIX K HCIHOJB30BAHHUIO TMPU  peaju3aluu  UMEIOIINX roCyJIapCTBEHHYIO
aKKpeIuTaluio  00pa30BaTENIbHBIX IPOrpaMM  HayajdbHOro OOINEro, OCHOBHOrO  OOIIEro,
cpemHero obmero ooOpaszoBanus» Ne 254 or 20.05.2020 r., mokameHbIMH akTamMu MAOY
«llIxoma Nel7», ydeOHO-meToamdeckuM  KomruiekToM - MopakoBud A.l'., Ceménon I1.B.
Maremaruka: AnreOpa ¥ Havama MmMarematndeckoro anamusa. 10-11 k. (6a30BbIii ypOBEHB).
Atanacsn JI.C., byry3zo B.®., Kagomues C.b. u gap. I'eomerpus. 10-11 ki (6a3oBbrii u
yriIyOnEHHBIH YPOBHHU).U SBJSCTCS COCTAaBHOM YacThbi0 OCHOBHON 00Pa30BaTEIbHOM MPOrPaMMbI
cpenHero oOmiero  oOpa3oBaHUSl ~ MYHHIIMIAILHOTO aBTOHOMHOTO 0011e00pa3oBaTebHOTIO
yuapexaenus «lllkoma Nel7» (nanee - OOIT COO MAOY «lllkomna Nel7y),

PaGouas nporpamma UMeeT CIEaYIOIYI0 CTPYKTYPY:

1. TlosicHuTenpHas 3amucka

2. Ilnanupyemble pe3yabTaThl H3Y4YE€HUS! Y4€OHOro mpeaMeTa

3. Copmeprxanue y4eOHOTO mpeamera

4. Temarnveckoe IJIAHUPOBAHUE

B coorBerctBum ¢ mpuHsToi KoHuenuueil pa3BuTHs MaTeMaTHUeCKOro oOpa3oBaHUS B
Poccuiickoit ®eneparnmu, maremaruueckoe oOpa3oBaHHE peIIaeT, B YaCTHOCTH, CIEAYIOIINE
KJIIOYEBBIC 3a]]aUH:

- «IpeloCTaBIATh  KaKJIOMY  OOydaromeMycsi  BO3MOXHOCTb  JIOCTHDKEHHSI  YpOBHS
MaTEeMaTUYECKUX 3HAaHUM, HEOOXOAUMOTO JUIsl JaJIbHEHUINEH YCTICIIHON KU3HHU B OOIIECTBEY;

- «olecrneunBaTh HEOOXOIMMOE CTpAaHE YHCIO BBIMYCKHHMKOB, MaTeMaTHyecKas MOArOTOBKa
KOTOPBIX JIOCTaTOYHA MJsi TPOAODKEHHUS O0O0pa3oBaHHS B pA3IUYHBIX HAMpaBlIEHUSX U IS
IPAKTUYECKOM  JIeATENIbHOCTH, BKJIOYas [pPENoJaBaHWE MaTeMaTHUKH, MaTeMaTHYeCcKHe
WCCleIoBaHus, padoTy B chepe nHPpOpMAIMOHHBIX TEXHOJIOTHI U JIp.»;

- «B OCHOBHOM OOImeM H cpeaHeM oOmeM o00pa3oBaHHM HEOOXOAUMO TMPEayCMOTPETh
HOATOTOBKY OOYYalOMIMXCS B COOTBETCTBHHM C MX 3alpocaMH K YPOBHIO IMOJATOTOBKH B cdepe
MaTeMaTH4eCcKOro o0pa3zoBaHUs».

B MAOYVY «llkona Nel7» nannas pabodas mporpamma peajau3yeT 0a3oBbIii YpOBEHb. -
BbIMyCKHUK HayuutTesa B 10-11-m kJjaccax: [ MCHONB30BaHUS B TMOBCEAHEBHOM JKU3HU U
o0ecrieueHnss BO3MOXKHOCTH YCHEIIHOI'O MPOAOKEHHUS] 00pa3oBaHMs IO CIEHUATIBHOCTAM, HE
CBSI3aHHBIM C MPUKJIAJHBIM HCIOIb30BAaHUEM MATEMATHUKH.

- BBIIYCKHHK MOJYYHUT BO3MOKHOCTH Hayuuthbesi B 10-11-m kuiaccax: [y pa3BUTHSA
MBILIUIEHHS, UCIOJIb30BaHUSl B MOBCEAHEBHOM >KM3HU U OOECIeUeHUs BO3MOXKHOCTH YCHEIIHOIO
MPOAODKEHUS 00pa30BaHUsI IO CTIEUATBLHOCTSAM, HE CBSI3aHHBIM C MPHUKJIAJIHBIM HUCIOIb30BaHUEM
Matematuky. [Ipu n3ydeHnn MaTeMaTuku OOJbIIOe BHUMAHUE yaenseTcs Pa3BUTHIO
KOMM YHHKATUBHBIX YMEHUH ((OPMYIHUPOBATH, apTyMEHTHPOBATh U KPUTHKOBATH), (HOPMUPOBAHHIO
OCHOB JIOTMYECKOIO MBIIUICHUS] B YaCTH MIPOBEPKU HCTUHHOCTU U JIO)KHOCTH YTBEPKACHUH,
HOCTPOEHHUS IPUMEPOB U KOHTPIIPUMEPOB, IIETIOYEK YTBEPXKJICHHUH, (POPMYIUPOBKH OTPULIAHUH, a
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TaKK€ HEOOXOAMMBIX U JOCTaTOYHBIX YCIOBHIA.

[Ipn peanuzamuu paboueit mporpammbl «MaTemaTHKa» BHUMaHHE TaKXkKe yIensercs
ymenuto odoyqarommuxcs 10 — 11 kmaccoB paboTarh Mo aaropuTMy, METOJIAM IOMCKa alrOpuT™Ma U
OTIPENICJICHUIO TPAaHUI] TMPUMEHUMOCTH alrOpUTMOB. TpebGoBaHuUs, CcHOPMYIHMPOBAHHBIE B
pazgene «l'eomerpusi», B OONbIIEH CTENEHH OTHOCITCS K Pa3BUTHIO MPOCTPAHCTBEHHBIX
NpeACTaBICHUH U rpaduyeckux MeTonoB, YeM K (POpManbHOMY OIMHUCAHUIO CTEPEOMETPUUYECKUX
¢dakToB.

B nensx moaroroBku oOydarommxcs K Oyayiied mnpodeccroHalbHON NeATenbHOCTH TpH
u3ydeHHMH YydeOHoro mnpenmera «MartemaTnka» oco0oe BHHMAaHHUE YIENAETCS CIOCOOHOCTH
BBIITYCKHUKA COOJIIOATh KYJAbTYPY HAyYHOTO W JIEIOBOrO OOIICHHS, MPUYEM HE TOIBKO B
MUCHbMEHHOMN, HO ¥ B YCTHOM (hopMe, aKTUBHO HUCIOJIB30BaTh MaTEMaTHUECKYIO TEPMUHOJIOTHIO.

B paboueii mporpamme mo yueOHOMY mpeamery «MareMaTruka o0ecrieueHo ONTHMAIbHOE
COOTHOIIICHHE MEXIY TCOPCTHUYSCKUM HW3y4CHHEM MpeaMeTra W (OPMHUPOBAHHEM MPAKTHICCKHX
MaTeMaTUYECKUX HAaBBIKOB C IIENIbIO JTOCTHXKEHUS 3asBICHHBIX MPEIMETHBIX PE3YJIbTATOB.

VYuebublii mpeaMer «MaTemaTuka» BXOAUT B 00s3aTENbHYIO 4YacTh y4eOHOro IJIaHa,
M3y4aeTcsl Ha ypOBHE CpeaHero obiero oopazoBanusi Ha 0a3oBoM ypoBHe. Ha n3yuenue yueOHOro
npeamera «MaTemaTHKa» Ha YPOBHE CpeHero odmero oopazoBanus Beiuensercs 272 daca. B 10
u 11 knacce — o 136 vacos (4 waca B Henento, 34 yueOHbIC HENENN).

JanHas paboyvast mporpaMMa MOXKET OBITh peaTi30BaHa B JUCTAHIIMOHHOM (opmare.

[Tpu opranuzanum mporecca o0ydyeHUsl B paMKax JTaHHOM MporpaMmbl MpeArnoaraeTcs
MPUMEHEHHUE CIEIYIONMUX MeIarori4eCKUX TeXHOIOTHI 00ydeHuUs :
nH(OPMAITM OHHO-KOMMYHHUKATHBHBIE TEXHOJIOTHH;

TEXHOJIOTUSI PA3BUTUS KPUTUUECKOTO MBIIITICHUS;
— MPOEKTHAsI TEXHOJIOTHSI;

— TEXHOJIOTHsSI Pa3BUBAIOIIETO O0yUYECHHUS,

— TEXHOJOTHs MPOOJIEMHOro 00y4eHN,

— TEXHOJIOTHH YPOBHEBOU nuddepeHImaniy,

— TEXHOJOTHS (OPMUPYIOIIETO OIEHUBAHUSI.

BHeypouHast A€ATENBHOCTh MO TPEAMETY IPEeIyCMAaTPUBACTCS B CICAYIOIUX (opMax:
MOJATOTOBKAa K  ONUMIIMAgaM, KOHQEpeHUHUsM, 3alliuTe HHAUBUAYAIbHBIX  MPOEKTOB,
METANpPEAMETHBIX HEJIENSIX, COUATBHBIX MPAKTUKAX U JIP.

Texymass u MPOMeKyTOUHasI aTTECTAlUsl TPOBOJUTCS B COOTBETCTBUM ¢ [lomoskeHuem o
(dbopMmax, NEpPUOAMYHOCTH M TOPAIKE TEKYIIEro KOHTPOJS YCHEBAEMOCTH, MPOMEXYTOUHOU U
uTOroBoii arrecranuu odyyaromuxcst B MAOY «Illkona Nel7».



1. Tlmanupyemble pe3yJibTaThl OCBOEHHS Y4eOHOTo mpeaMeTa « MaTeMaTHKa»
(10 — 11 kuaccwi)

1.1. IInanupyemble JIMYHOCTHbIE pe3yJbTaThl OCBOEHHMSI Y4eOHOro TmpeaMeTa
«Martematuka» (10 — 11 kiraccnbl)

JInyHOCTHBIE pe3yabTaThl B c(epe OTHOLIEHHH, o0yyawmuxcsd K cede, K CBOeMYy
310POBbI0, K MO3HAHUIO ce0s:
- OpueHTalus OoO0yJaromMXcs Ha JOCTHXKEHHE IMYHOT'O CYACThs, pEaTu3alldi0 TMO3UTUBHBIX
KU3HEHHBIX MEPCIEKTHUB, HHULUATHUBHOCTb, KPEaTHBHOCTh, T'OTOBHOCTH U CHOCOOHOCTH K
JMYHOCTHOMY CaMOOIIPEIEIEHUIO0, CIIOCOOHOCTh CTaBUTh LIETTU U CTPOUTH KU3HEHHBIE TUIAHBI;
- TOTOBHOCTh U CHOCOOHOCTH 00ecreynTh ce0e U CBOMM OJM3KUM JIOCTOMHYIO JKHU3HBb B Ipoliecce
CaMOCTOSITENIbHOM, TBOPUECKON U OTBETCTBEHHOU JIESITENBHOCTH
- TOTOBHOCTb M CIIOCOOHOCTh OOYYalIIMXCS K OTCTaMBAaHUIO JINYHOIO JIOCTOMHCTBA,
COOCTBEHHOI'0O MHEHHS, TOTOBHOCTh M CIHOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO MO3UIUIO I10
OTHOLICHHUIO K OOIIECTBEHHO-TIOJUTHYECKHM COOBITHSM IPOIUIOrO M HACTOSIIErO0 Ha OCHOBE
OCO3HaHUs, 1 OCMBICIIEHUS UICTOPHUH, TYXOBHBIX LIEHHOCTEN U JOCTHKEHUN Halllel CTpaHBbl;
- TOTOBHOCTb M CIIOCOOHOCTH OOy4aromMXCSi K CaMOpPa3BUTHIO W CaMOBOCIHUTAaHUIO B
COOTBETCTBMM C OOIIEYEIOBEUYECKUMH I[IEHHOCTSAMU M HJeallaMM TpakJaHCKOro oOIIecTBa,
NOTPEOHOCTh B (PM3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHITHUAX CIIOPTUBHO-0310POBUTEIHHON
JEeSATENbHOCTBIO;
- NPUHATHE U peau3alus LEHHOCTEH 3/0poBOro M 0Oe30macHOro obpasa >KU3HHU, OepekHOoE,
OTBETCTBEHHOE U KOMITETEHTHOE OTHOIIEHUE K COOCTBEHHOMY (PU3MYECKOMY M MICHXOJIOTHYECKOMY
3/10pOBBIO;
- HETMIPUATHE BPEIHBIX MPUBBIUEK: KYPEHHS, YIOTPEOIEHUS aJIKOTr 015, HAPKOTHKOB

JInuHocTHBIE pe3yJbTaThl B c(epe OTHOWeHHH o0yyarommxca K Pocemn kak k
Poaune (OTevecTBy):
- poccuiickas HAEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHICKOW WACHTUYHOCTH B
MOJUKYJABTYPHOM COLIMYME, YYBCTBO IPHYACTHOCTH K HCTOPUKO-KYJIBTYPHOH OOLIHOCTH
poccuiickoro Hapona u cyap0e Poccuu, maTpuoTH3M, TOTOBHOCTH K CiIykeHHI0 OTeuecTBy, €ro
3allHNTE;
- YBa)XCHUE K CBOEMY Hapoly, 4yBCTBO OTBETCTBEHHOCTH Iepes PoauHONM, ropaoctu 3a CBOU
Kpaii, cBOr0 PoauHy, mpoluioe U HaCTOAIEe MHOTOHAIMOHAJIBLHOIO Haponaa Poccuu, yBaxkeHue K
roCyAapCTBCHHBIM CUMBOJIaM (repO, ¢uiar, TMMH);
- (OopMHpOBaHHE YBaXXCHHS K PYCCKOMY S3BIKY KaK TOCYIapCTBEHHOMY s3bIKy Poccuiickoit
®enepanny, SABIAIOIIEMYCSI OCHOBOW PpOCCHUMCKONW HJIEHTUYHOCTH U TJIaBHBIM (DaKTOpOM
HallHOHAJIIbHOI'O CAMOOIIPEAEIICHHUS;
- BOCIIUTAHUE YBAXCHHS K KYIbTYPE, S3bIKaM, TPAIUIUSAM U 00bIYAsiM HAPOAOB, MPOKUBAIOIINX B
Poccuiickoit denepanum.

JIMYHOCTHBIE pe3yJbTaThl B c(epe OTHOUIEHUI, O00y4YaWIIMXCH K 3aKOHY,
rocyapcTBY H K IPaskKIaHCKOMY O0LeCTBY:
- TPaKJaHCTBEHHOCTh, IPAKAAHCKAs MO3ULUS aKTUBHOIO U OTBETCTBEHHOIO WJIEHA POCCHUICKOIO
00I11eCTBa, OCO3HAIOUIET0 CBOM KOHCTUTYLIMOHHBIE TpaBa M 00S3aHHOCTH, YBa)KaIOILIEro 3aKOH U
IPaBOMNOPSI0K, OCO3HAHHO MPUHHUMAIOIIETO TPaJUI[MOHHbIE HAllMOHAIbHbIE U 00IIeYesIOBeUeCKue
T'YMaHUCTUYECKUE U JEMOKPATUYECKHE LIEHHOCTH, TOTOBOI'O K YY4aCTHIO B OOILIECTBEHHOW )KU3HH;
- MpPU3HAHUE HEOTUYXKIAEMOCTH OCHOBHBIX IpaB M CBOOOJ YEIOBEKAa, KOTOPbIE MPUHAJJIEkKAT
KaXJOMYy OT POXJIEHHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX IpaB U cBoOOI 0e3
HapylIeHus MpaB, U CBOOOA APYrHX JHI, TOTOBHOCTh OTCTauBaThb COOCTBEHHbBIE IIpaBa M
cBOOO/BI UENOBEKAa M TpaXKJaHWHA COIVIACHO OOILENPU3HAHHBIM MPUHIUIAM U HOpMaM
MEXAYHAapOJHOro npasa u B coorBeTcTBUM ¢ KoHcTutynmeit Poccuiickoit denepanuu, npaBopas u
HOJUTHYECKAsi TPAMOTHOCTE;
- MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU M OOIIECTBEHHOMN
IPAaKTHKH, OCHOBaHHOE Ha JAHaliore KYyNbTyp, a TaKXkKe pa3IudHbIX (QopM OOIIECTBEHHOIO
CO3HAHMsI, OCO3HAHNUE CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;



- WHTEpUOpH3alMs LEHHOCTeH JEMOKpaTUM M COLMAIBHOM COJMAAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PETYIUPOBAHHUIO OTHOILEHUH B TPYIIe WIN COLMAIbHON OpraHu3aliiy;
- TOTOBHOCTH O0YYarOIMXCA K KOHCTPYKTUBHOMY YYaCTHIO B IPUHATUH PELICHUHN, 3aTPar MBArOIINX
WX TpaBa U MHTEPECHl, B TOM YHCJIE B Pa3IMYHBIX (PopMax OOILIECTBEHHOW CaMOOpPTaHU3allHH,
caMOYIpaBJIeHUs, O0IIECTBEHHO 3HAUUMOM JIeATeIbHOCTH;
- TIPUBEP)KEHHOCTh MAESIM HHTEPHAIMOHAIM3MA, IPYKObI, paBEHCTBA, B3aWMOIIOMOIIHM HApOJIOB,;
BOCITUTAHHE YBAXHUTEIBHOTO OTHOIICHHS K HAIIMOHAIFHOMY JIOCTOMHCTBY JIFOJICH, WX YYBCTBaM,
PETUTHO3HBIM YOEKICHUAM;
- TOTOBHOCTh OOY4YalOUIMXCS IPOTUBOCTOATH HACOJNOTHM HKCTPEMHU3MA, HAIMOHAIU3MA,
KceHO(OOMHU; KOpPYNIHH, AWCKPUMHHAIMKA TI0 COIHAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM NPU3HAKAM U APYIMM HEraTUBHBIM COLUAIbHBIM SIBJICHUSM.

JInuHOCTHBIE pe3yabTaThl B c(epe OTHOLICHHH, 00y4alOIMXCS C OKPYKAIIIUMHU
JIIO/IBMU:
- HPaBCTBEHHOE CO3HAHUE U IIOBEJEHHE HAa OCHOBE YCBOCHHsS OOIEYETIOBEYECKMX LIEHHOCTEH,
TOJIEPAHTHOTO CO3HAHMS W TOBEACHHUS B TONUKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTH JMAJIOT C APYTMMH JIOAbMH, JOCTUTAaTh B HEM B3aMMOINOHMMAaHHUS, HAXOAUTh OOIIHE eI U
COTPYIHUYATH AJISl UX IOCTHKEHUS;
- NPUHATHE T'yMaHMCTUYECKHUX LEHHOCTEH, OCO3HAHHOE, YBAKUTEIbHOE U J0OpOoXenaTeiabHOe
OTHOILIEHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;
- CIIOCOOHOCTh K CONEPEXHUBAHUIO U (POPMUPOBAHME MO3UTHBHOIO OTHOIIEHUS K JIIOJIAM, B TOM
yyciae K JHUIaM C OrpaHMYEHHBIMH BO3MOXKHOCTSIMM 3/I0POBbS W MHBaJIMAaM; OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K (PU3MUECKOMY M TMCHXOJIIOTHYECKOMY 3/10POBBIO
JPYTUX JIIOJIEH, YMEHHE OKa3bIBaTh MEPBYIO TIOMOIITH,
- (popmupoBaHMe BbIpaXKEHHON B IIOBEAECHUU HPABCTBEHHOM MO3UIIMH, B TOM YHUCIIE CIIOCOOHOCTH K
CO3HATENILHOMY BBIOOPY /100pa, HPaBCTBEHHOI'O CO3HAHWS M IIOBEJIEHUS HAa OCHOBE YCBOEHUS
00IIIeYeTIOBEYECKIX IICHHOCTEH M HPAaBCTBEHHBIX YYBCTB (YECTH, [0JTa, CIPAaBEIMBOCTH,
MUJIOCEPIHS U APYKEITFIOOHS);
- pa3BUTHE KOMIICTCHLIMH COTPYAHHYECTBA CO CBEPCTHUKAMM, NIETbMH MJIAJIIEr0 BO3pacta,
B3POCJIBIMA B 00pa3oBaTebHOM,  OOIIECTBEHHO  TOJE3HOM,  Yy4eOHO-MCCIIEI0BATENHCKOM,
IIPOEKTHOM U APYrUX BUAAX JESATEIBHOCTH.

JInuHocTHBIE pe3yiabTaThl B c(epe OTHOIIEHHH O00y4alOUIUXCA K OKpPY’KalIeMmy
MHPY, KUBOW NPHUPO/e, XyA0KeCTBEHHOI KYJIbType:
- MHPOBO33pPEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO pPa3BUTHS HayKH, 3HAYUMOCTH
HayKH, FTOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BIIaJICHHE JOCTOBEPHOM HHPOpMaLuel o
NEePEOBBIX JAOCTIKEHHUSIX U OTKPHITHSAX MHUPOBOW M OTEUYECTBEHHOW HayKH, 3aWHTEPECOBAHHOCTH
B HaYYHBIX 3HAHUAX 00 YCTpOWCTBE MHUpa U OOIIECTBA;
- TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpPa30BaHMIO, HA MPOTSHKEHUU
BCEH OKU3HU, CO3HATEIbHOE OTHOLIEHWE K HENPEphIBHOMY OOpa3oBaHUIO KaK YCIOBMIO
YCIIEITHON TTPOQeCCHOHAIBHON U 00IIECTBEHHOM JIeSITEIbHOCTH,
- HKOJIOTMYECKas KyJbTypa, OepexHoe OTHOUICHHsS K POAHOW 3emie, NPUPOAHBIM OorarcTBam
Poccun m mmpa; MOHMMaHWE BIUSHHUS COIMHATBHO-KOHOMHYECKHX MPOIECCOB Ha COCTOSHHE
MPUPOJHON ¥ COIMAIBHONH CpeIbl, OTBETCTBEHHOCTH 3a COCTOSHHE MPHPOIHBIX PECYPCOB;
YMEHHUS U HaBBIKM Pa3yMHOI'O IPHUPOJOINOJIb30BAHUS, HETEPIHMOE OTHOLIEHHWE K JAEHCTBHSM,
NPUHOCAIIMM BpeXl 3KOJOTHUU; NPUOOPETEHHE OIbITa 3KOJIOr0-HANPAaBICHHON JAEATENbHOCTH,
ACTETUYECKOE OTHOUICHHUS K MHPY, TOTOBHOCTh K JCTETHYECKOMY OOYCTPOMCTBY COOCTBEHHOTO
ObITa.

JInuHoCcTHBIE pe3yiabTaThl B cepe oOTHOIEHHWi, O0y4JalIIUXCd K ceMbe H
POIMTEIAM, B TOM YHCJIe MOJATO0TOBKA K ceMelHHOM KU3HM
- OTBETCTBEHHOE OTHOLIEHHE K CO3/JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O NPUHATHS LEHHOCTEH
CeMEMHOM KU3HU,
- TIOJIOKUTENbHBIA 00pa3 CeMbH, POAUTENHCTBA (OTLIOBCTBA MU MATEPUHCTBA), MHTEPUOPHU3ALUS
TPaJULIMOHHBIX CEMEWHBIX LIEHHOCTEH.

JInyHOCTHBIE pe3yabTaThl B c(epe OTHOLIEHHS OOy4arolIUXcd K Tpyay, B cdepe
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COIUATIBHO-I)KOHOMHMYECKHUX OTHOLLIEHMIA:
- YBaXeHHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTb K 3alllUTE CBOEH COOCTBEHHOCTH,
OCO3HaHHBIM BBIOOp Oyaymiel mpodeccun Kak MyTh W CHOCOO peanu3anuud COOCTBEHHBIX
YKU3HECHHBIX TUTAHOB;
- TOTOBHOCTh OOYyYaroIIMXCsl K TPYAO0BOM MpodeccroHaNbHON AEATeIbHOCTH KaK K BO3MOXXHOCTH
y4acTHsi B PpEIICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBCHHBIX, OOIICHAIIMOHATHHBIX
npooiem;
noTpeOHOCTh TPYIAUTHCS, YBOKEHUE K TPYAYy U JIIOASAM TPyHAa, TPYIOBBIM JOCTHXKEHUSM,
JOOpOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIIEHHWE K pa3sHbIM BUAAM TPYAOBOU
NeSITENIbHOCTH;
- TOTOBHOCTb K CaMOOOCIYKHMBaHHIO, BKIIOuYass OOYy4YeHHE U BBIIOJHEHUE JOMAIIHHUX
00s13aHHOCTEH.

JInyHOCTHBIE pe3ybTaThl B cepe Gpu3HYECKOro, NCHX0J0rH4eCKOro, COUAJIBLHOIO U
aKaJeMU4YecKoro 0J1aronoJayqust 00y4arommxcs:
- (uznyeckoe, 3MOIMOHAIBHO-TICUXOJIOTHYECKOe, COLMAIbHOE OJaromnoiaydre OoOydarouuxcs B
KHU3HU 00pa30BaTENbHONW OpraHU3alMH, ONIYIIEHHE AEThbMHU O€30IMacHOCTH U TCHXOJOTHYECKOTO
koMpopTa, “HPOPMAITMOHHON O€30MaCHOCTH.

2.2. Tlnanmpyemble MeTanpeIMeTHble Ppe3yJbTAThI OCBOEHUSI Y4YeOHOro TmpeaAMeTa
«Martematuka» (10 — 11 kiaccnbl)

MertamnpeamMeTHble pe3yinbTaThl OCBOEHUS MporpamMmbl ydeOHoro mpeamera «MaTeMaTuka»
(10 - 11 wyaccel) mpeacTaBiieHbl TpeMs IpYyIIIaMU YHUBEpPCAIbHBIX ydeOHbIX aerctBuil (YVY /).
1. PeryasiTuBHbIe yHUBepcaibHble yueOHbIe JeiicTBUSI BbINYyCKHMK HAYYUTCH:
- CaMOCTOSITENIbHO OIpeNessITh IIeNd, 33/JaBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPHIM MOXKHO
OIPENENIUTD, UTO L€ TOCTUTHYTA;
- OIICHMBATb BO3MOXHbBIE MOCIEACTBUS JOCTH)KEHMSI IIOCTABJIEHHOM ILI€NW B JESTEIbHOCTH,
COOCTBEHHOW >KM3HM U KU3HHM OKPYXKAIOUIUX JIIOJIeH, OCHOBBIBASICh Ha COOOpPAKEHUSIX STUKU U
MOpaJH;
- CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 3aJayd B 00pa3OBaTENbHOW JEATENHHOCTH U
KU3HEHHBIX CUTYaIUsX;
- OLICHMBATh PECYPChHl, B TOM 4YHCJE BpeMs U JpYTrue HeMaTepHajbHBbIE PECypChl, HEOOXOIUMBIE
JUISL TOCTUKEHUS TIOCTaBICHHOM 1IN
- BBIOMpaTh MYTh JOCTIKEHUS LN, IUIAHUPOBAaTh pEIlIeHHWe IIOCTaBJICHHBIX 3ajad,
ONTUMU3UPYsI MaTEPUAIIbHBIE U HEMATEPUAJIbHBIE 3aTPAThI;
- OpraHU30BHIBaTh (P(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIS JTOCTHXKEHHSI TIOCTaBICHHON
(128
- COIOCTABJIATH MOJYYEHHBIN pPe3yibTaT AESITEIbHOCTH C TIOCTABIEHHON 3apaHee LIETbIO.
2. Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE yueOHbIe el CTBHA
BbInyCKHUK HAYy4YHTCSH:
- UCKaTh M HaxXOAWTh OOOOIIEHHBIE CMOCOOBI pEIIeHHs 3aJady, B TOM YHCIE, OCYILECTBISTh
pa3BepHyThIii HMH(POPMAIMOHHBI TOWUCK M CTaBUTh HAa €ro OCHOBE HOBbIC (y4eOHbIC WU
MI03HABATENIbHBIE) 3a/1a4H;
- KPUTUYECKU OLIEHMBATh U MHTEPIPETUPOBATh MHPOPMALIMIO C PAa3HBIX MO3UIMH, pacno3HaBaTh U
(uKCUpOBaTh TPOTHUBOPEUHS B NH()OPMAIIMOHHBIX MCTOYHHUKAX;
- HUCHOJb30BaTh  pa3jMyYHbIE MOJICIbHO-CXEMATHUUECKUE CpEeICTBAa JJs  IPEACTaBICHUS
CYIIECTBEHHBIX CBS3€d U OTHOIICHUM, a TAK)KE MPOTHUBOPEUUI, BBISBICHHBIX B HH(GOPMAIIMOHHBIX
MCTOYHHKAX;
- HAaxXoAWTh M TPUBOAMTH KPUTHYECKHE AapTryMEHTbl B OTHOIIEHUM JCHCTBUM U CYXKIEHUH
JIPYroro; CHOKOWHO M pPa3yMHO OTHOCUTHCS K KPUTHUYECKUM 3aMEYaHUsSM B OTHOIICHUU
COOCTBEHHOI'0 CYXEHUS, pACCMAaTPUBATh UX KaK PECypC COOCTBEHHOI'O PA3BUTHUS;
- BBIXOJUTH 32 paMKU Y4eOHOro NpeaMeTa M OCYUIECTBIIATH IieJICHANpPaBICHHBIA IOMCK
BO3MOXKHOCTEH TSI IIUPOKOr0 IIEPEeHoca CPeACTB U CIIOCOOOB JICHCTBUS;
- BBICTpaMBaTh WHIUBHUAYAIbHYIO 0OOpa30BaTEIbHYIO TPACKTOPHIO, YYWUTHIBAas OTPAHUYEHHUS CO
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CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPaHUICHUS;
- MEHSTh U yAEP>KUBATh Pa3HbIE MO3UIMHU B IO3HABATEIILHON J€ATEIbHOCTH.

3. KoMmMyHUKAaTHBHBbIE YHUBEpPCAJIbHBIE y4eOHbIe TelicTBHSA

BbINyCKHUK HAYYUTCSH:

- OCYIIECTBISITH JCNOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIHBIMH (KaK
BHYTPH 00pa3oBaTeIbHOM OpraHM3alliy, TaK M 32 €€ MIpelelaMu), MoJ0UpaTh MAPTHEPOB s
JIENIOBOM KOMMYHUKAIIMM HCXOAS M3 COOOpak€HUU pe3ylbTaTUBHOCTH B3aUMOJEUCTBUSA, a HE
JINYHBIX CHMIIATHH;

- TIPU OCYIIECTBJICHUHU TPYNIOBON pabOThl OBITh KaK PYKOBOAWUTENIEM, TaK M YJICHOM KOMaHJbI B
pa3HbIX poJsX (reHepaTop HAEH, KPUTUK, HUCIOJIHUTENb, BBICTYNAIONIMM, 3KCIepT U T.1.);
KOOPJIMHUPOBaTh W  BBIIOJNHATH pabOTy B  YCIOBUSX PEAIBHOI'O, BHUPTYAIbHOIO H
KOMOMHHUPOBAHHOT'O B3aMMOJICHCTBHSI,

- Pa3BEpHYTO, JIOTUYHO M TOYHO M3J1aratb CBOIO TOYKY 3PEHHUS C UCIIOJH30BAHUEM aJIeKBATHBIX
(YCTHBIX M MHUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH(IMKTOTEHHBIC CHTYAI[Md M TMPENOTBpamaTh KOH(MIUKTHI JO UX aKTUBHON
(a3pl, BBICTpaWBaTh JICIOBYIO W O0pa30BATEIbHYI0 KOMMYHHUKAIIUIO, HW30eras JIMYHOCTHBIX
OLICHOYHBIX CYXICHUM.

1.2.3. TlnaHupyemble mnpeaMeTHbIE Pe3yabTAThI
«Martematuka» (10 — 11 kiaccnbl)

B pesyaprate wusydeHuss yueOHOoro mpenmera «Maremaruka: anrebpa W Hadaia
MaTeMaTHYECKOr0 aHajin3a, TeOMETPHs» YYCHHK Ha yPOBHE CPEIHEro o0mero oOpa3oBaHUs Ha
0a30BOM ypOBHE IOCTUTHET CIICIYIOIINX PE3yIbTaTOB, OTPAKEHHBIX B TAONIHIIE.

O0CBOCHMUA yqeﬁnoro npeamMmera

Paszpnen ba3oBblii ypoBeHb
«IIpo0JieMHO-PYHKIMOHAIbHBIE Pe3yJIbTaThD)
|. BbIMYCKHUK HAYYHTCSH 1. BBINYCKHHUK MOJYYHUT

BO3MOKHOCTb HAYIHUTLCH

Ilesiu ocBOEeHUSI

Jli1st mcronp30BaHus B

Z[J'IH Pa3BUTHUA MBIIIJICHUS,

TEOpUH MHOKECTB
u
MaTeMaTH4YeCKOoii
JOTHKH

YPOBHC NOHATUAMMN . KOHCUHOC
MHO’KECTBO, SJIEMEHT
MHOYKECTBA, TOAMHOMXKECTBO,
nepecevyeHrne u 00heTMHCHNE
MHO’KECTB, YHCIIOBbIE
MHOKECTBA Ha KOOPIUHATHOU
MPSAMOM, OTPE30K, UHTEPBAI;
— OmepupoBaTh Ha 6A30BOM
YPOBHE MOHSATUSIMU
YTBEPKIECHUE, OTPULIAHUE
YTBEPKICHUS, UCTUHHBIC U
JIOKHBIE YTBEPIKIICHUS,
MPUYMHA, CIIEICTBUE, YACTHBIN
ciydai o0LIero yrBepkIeHus,

npeamera MIOBCEHEBHOW KU3HU U UCIIOJIb30BaHUs B IIOBCEIHEBHOM
obecrieueHus: BO3MO)KHOCTH KU3HU U o0ecTieueHus
YCHEIIHOr0 IPOAOIIKEHUS BO3MOXHOCTH YCIIEIIIHOT O
00pa3zoBaHMsl 110 CIIEUATBLHOCTSIM, IPOJOJDKEHUST 00pa3OBaHMsI 110
HE CBSI3aHHBIM C IPUKJIaJHBIM CIEIHUAIbHOCTSAM, HE CB3aHHBIM
UCIOJIb30BaHUEM MAaTEMaTUKU C NPUKJIAJHBIM UCIIOJIb30BaHUEM

MaTEMAaTHKHU
TpeOoBaHus K pe3yJbTaTam
J1eMeHThI — onepupoBaTh Ha 6a30BOM — OIEpUpPOBATH MOHATUIMMU:

KOHEYHOE MHOXKECTBO, DJIEMECHT
MHO’>KECTBA, ITOJMHOXKECTBO,
nepecevyeHre u 00beAMHEHNE
MHOECTB, YHCIIOBBIC
MHOX€CTBa Ha KOOPAMHATHOU
IPSIMOM, OTPE30K, UHTEPBAJL,
MTOJIYMHTEPBAJ, IPOMEKYTOK C
BBIKOJIOTOM TOYKOM,
rpadgudecKoe mpecTaBIeHre
MHOKECTB Ha KOOpAUHATHON
MJIOCKOCTH,

— ONEpPUPOBATH MOHATHUSIMU:
YTBEPKIACHHUE, OTPULIAHUE
YTBEPIKJICHHSI, HICTHHHBIC U




KOHTPIPUMED;
— HaXOAWTb NIEPECEUECHUE U
00beIMHEHNE IBYX MHOXECTB,
MPECTaBICHHBIX IpaduuecKu
HAa YKCIIOBOU MPAMOW;

— CTPOMUTbH Ha YHCIOBOU
NPSIMOU TTOJIMH0’KECTBO
YHCIIOBOTO MHOXKECTBA,
3a/IaHHOE NIPOCTEUILINMHU
YCIIOBUSIMH;

— pacro3HaBaTh JIOXKHbIE
YTBEPKJICHUS, OIIMOKHU B
paccyXJIeHUsIX, B TOM YHUCIIE C
UCIIOJIb30BaHUEM
KOHTPIIPUMEPOB

B nosceHEBHOM KU3HU U IIPU
U3y4EHUU APYTUX PEAMETOB:
— HCIONb30BATh YUCIOBBIE
MHOKECTBA Ha KOOPAMHATHOU
MPSIMOM 1711 OITUCAHUS
peabHBIX IPOLIECCOB U
SIBJICHU,

— IPOBOJUTH JJIOTUYECKHE
pPacCyXJEHHUs B CUTYallUsIX
IIOBCEHEBHOU KU3HU

JIO)KHBIE YTBEPIKICHHS,
NPUYHMHA, CIEICTBUE, YACTHBIN
cirydail oOIIero yTBepKIeHus,
KOHTpPIIPUMED;

— TPOBEPATH MPUHAUIEKHOCTb
9JIEMEHTa MHOXECTBY;

— HAXOJUTh MEPECCUCHUE
00beTMHEHNE MHOXKECTB, B TOM
YHCIIe MPEICTaBICHHBIX
rpaduvecKy Ha YHCIOBOH
IIPSIMOM ¥ Ha KOOPAVHATHOU
TUTOCKOCTH;

— HIPOBOJUTH JJOKA3aTEIbHbIE
paccyxaeHusl JUisi 000CHOBaHUS
WCTHHHOCTHU YTBEPKICHUH.

B nosceHeBHOM KU3HU U IIPU
W3y4EHUU APYTUX MPEAMETOB:
— HCIIOIb30BATh YUCIIOBBIE
MHOKECTBA HA KOOPJAUHATHON
MIPSIMOM ¥ HA KOOPIMHATHOMN
IUIOCKOCTH JUIsl OIUCAHUS
peanbHBIX IIPOLIECCOB U
SIBIICHUM

— IPOBOAMTH JOKa3aTeIbHbIE
PacCyXJIEHHUsI B CUTYyaLAsIX
ITOBCEHEBHOM KU3HH, ITpU
peLIeHnN 3a7a4 U3 pYrux
IIPEIMETOB

Yuciau
BbIPaKeHH S

— omnepupoBaTh Ha 6a30BOM
YPOBHE MOHSATHUSMU: TIEJI0€ YUCIIO,
JIETUMOCTh YUCETl, OOBIKHOBEHHAS
Ipo0Bb, AeCATHYHAS APOOb,
paroHaIbHOE YHUCTIO,
npuOIMKEHHOE 3HAYCHUE YNCIIa,
4acTh, 1051, OTHOLICHHE,
MIPOIIEHT, MOBBILIICHUE U
MIOHM)KEHUE Ha 3aJJaHHOE YU CIIO
MPOLIEHTOB, MaCIITa0;

— orepupoBarh Ha 0a30BOM
YPOBHE IMOHATHSAMU : JIOTapruHM
quciia, TPUTOHOMETpHYEcKast
OKpPY)KHOCTb, TpaJlyCHast Mepa
yIia, BEIMYMHA YIJ1a, 3aJaHHOT O
TOYKOM Ha TPUTOHOMETPHUYECKOI
OKPYXHOCTH, CHHYC, KOCUHYC,
TAHT€HC U KOTAHT€HC YTIIOB,
HUMEIOUINX MTPOU3BOIBHYIO
BEITUYHHY;

— BBINIOJIHATH apHPMETHISCKUE
JEHCTBUS C LIETBIMU U
paIoHATbHBIMU YHCIAMH,

— cBOOOJHO OMEpPUPOBATH
MOHSATHUSIMU: LIEJIO€ YUCTIO,
JIEITMMOCTD YU CeN, OOBIKHOBEHHAS
Ipo0b, AeCATHYHAS APOOb,
panMoHaIbHOE YUCIIO,
npUOIMHKEHHOE 3HAUEHUE YHUCIIa,
4acThb, 10151, OTHOLIEHHE,
MPOLICHT, MOBBIILICHUE U
MOHMXCHUE Ha 3aJJaHHOE YHCIIO0
MPOLIEHTOB, MacIITal; MPUBOIUTH
IIPUMEPBI YUCEI C 33/ITaHHBIMU
CBOMCTBaMH JIEJTMMOCTH;

— ONEPHUPOBATH MMOHATHUIMMU:
aorapudm yucia,
TPUTOHOMETPHUYECKAs
OKPYXHOCTb, paJIMaHHAs U
rpaaycHasi Mepa yria, BeJIM4uHa
yriia, 3aJaHHOr0 TOYKOW Ha
TPUTOHOMETPUUYECKOMN
OKPYXHOCTH, CHHYC, KOCUHYC,
TAHTE€HC U KOTAHT€HC YIJIOB,
MMEIOIINX TPOU3BOJIBHYIO
BEJIMYUHY, YUCIIA € U T,




BBINOJIHATH HECTIOXKHBIE
peoOpa30BaHUs YUCIOBBIX
BBIPAKECHUH, COAECPIKALUX
CTENEeHH YHce, 1100 KOPHU U3
quce, JIN00 JorapuMel Yucem;
— CpaBHUBATh pallOHAIbHbIE
YHUCIIa MKy COOOI;

— OLICHUBATh U CPAaBHUBATH C
paMOHATHHBIMH YUCIIAMH
3HA4YEHUs LIeIbIX CTENeHel ncer,
KOPHEM HaTypalibHOMU CTECIICHU U3
qucet, JorapuMoB YKCeI B
IPOCTHIX CIy4asx;

— m300pakaTh TOYKAMHU Ha
YUCJIOBOM NIPSIMOU LIEIIbIE U
palroHaIbHbIC YHCIA,

— m300pakaTh TOYKAMHU Ha
YUCJIOBOM MPSIMOM 11€JIbIe
CTEIIEHU YHCEll, KOpHU
HAaTypaJbHOMN CTEIICHU U3 YHUCEIl,
norapu(mbl yncen B MPOCTHIX
ciyyasix;

— BBITOJHATH HECTIOXKHBIE
peo0pa3oBaHus LEbIX U
JIpoOHO-pallMOHATIBHBIX
OYKBEHHBIX BBIPAKCHUI,

— BBIpAXaTh B NPOCTEHIINX
ClTy4asiX U3 paBEHCTBA OJIHY
IIEPEMEHHYIO Uepe3 APYrue;

— BBIYUCIIATH B IPOCTHIX CIIydasix
3HAYEHUS YUCIIOBBIX U
OYKBEHHBIX BBIPQKECHUH,
OCYILECTBIISAI HEOOXOIUMbIE
MOJICTAaHOBKH U IIPeoOpa3oBaHus;
— M300pakaTh CXEMaTUYECKH
yroJ, BeJIMYMHa KOTOPOro
BBIp@)KEHA B rpajaycax;

— OLIEHUBATh 3HAKH CUHYCA,
KOCHHYCa, TAHT'€HCA, KOTaHTeHCa
KOHKPETHBIX YIJIOB.

B noBcenHeBHOM KU3HU U ITPU
W3Y4YEHUHU JPYTrUuX y4eOHbIX
IIPEAMETOB:

— BBINOJHATH BEIYUCIIEHUS [IPU
pPEeIICHUHN 3a1a4 IMPAKTHUYCCKOI' O
XapakTepa;

— BBIIOJJHATL MIPAKTUYCCKUC
pacyeThl C UCIOIB30BAaHUEM MPU
HEOOXOJMMOCTH CIPABOYHBIX
MaTCpUaJIOB U BBIYUCIIUTCIIbHBIX
YCTPOWCTB;

— BBINOJHATH apH(PMETHICCKUE
NEVCTBUS, coUeTasi yCTHBIC U
MUCHbMEHHBIC TPUEMBI, TPUMEHSS
IPU HEOOXOTUMOCTH
BBIYHCIIUTENbHBIE YCTPOWCTBA;
HAXOJWTh 3HAUCHUS KOPHS
HATYPAJIBbHOM CTETICHHU, CTEIICHH C
palMOHAIBHBIM TTOKa3aTelNeM,
norapudma, HCIIONB3Ys PU
HEO00XOIMMOCTH
BBIUHCIUTENbHBIE YCTPOHCTBA;
MOJIb30BATHCS OLEHKON U
NPUKHIKOW TP TPAKTUIECKUX
pacuerax;

— TIPOBOJHTH IO U3BECTHBIM
dbopmynam U ipaBUIaM
npeodpazoBaHusl OYKBEHHBIX
BBIPKCHHH, BKITFOYAIOIINX
CTETIeHH, KOPHH, JIoTapu (MBI 1
TPUTOHOMETpUUYECKUe YHKIUY,
HAXOJWTh 3HAUCHUS YHCIOBBIX U
OYKBEHHBIX BBIPAKCHUH,
OCYIIECTBIISIST HEOOXOTUMbIE
MOJICTAHOBKH U TIPe0Opa30BaHUs;
— U300pakaTh CXEMaTHYECKU
yroil, BEIMYUHA KOTOPOTO
BBIp@XXEHA B IpaJlycax WK
panuaHax;

— HWCIONB30BaTh MPH PEIICHUN
3a/1a4 TaOJIMYHbIC 3HAYCHUS
TPUTOHOMETPUYECKHUX (PYHKITUH
yIJIOB;

— BBITIOJHATH IIEPEBOJT BETUIHHBI
yIJia U3 pauaHHOi MEpHI B
IPagyCHYIO 1 00paTHO.

B noBceaHeBHOI KU3HU U TIPU
U3Y4CHHUH JPYTUX Y4eOHBIX
PEIMETOB:

— BBINOJIHATH IEUCTBUA C
YHUCIIOBBIMU JAHHBIMU TIPH
pEIICHNH 33/1a9 TPAKTHIECKOT0
XapakTepa ¥ 3a/1a4 U3 pa3IuyHbIX
obnacTeii 3HaHUH, UCNIONB3YS TIPU
HEOOXOIMMOCTH CIIPABOYHBIC
MaTepHaIbl U BEIYUCIIUTEILHBIE
YCTPOMCTBA;

— OIICHUBATh, CPABHUBATH H
UCIIOIb30BaTh MPU PEIICHUU
MPAKTHYECKUX 33729 YHCIIOBBIC
3HAUEHUS PeaTbHBIX BEJIMUUH,
KOHKPETHBIE YHCIIOBBIC

10



— COOTHOCHTB PealbHbIC
BCJIMYNHBI, XapaKTCPUCTUKU
00BEKTOB OKPYKaIOILEro MUpPa ¢
UX KOHKPETHBIMH YHCIIOBBIMH
3HAYECHUSIMU;

— HCIIONB30BATh METOIbI
OKPYTJICHUS, TPHOIIVMKEHHS 1
MPUKUJKH IIPU PEILICHUN
MMPAKTUYCCKUX 3aga4d
MIOBCETHEBHOM KHU3HH

XapaKTCPUCTHKU 00BEKTOB
OKpYXKXaromero Mmupa

YpaBHeHus u
HEpPaBEeHCTBA

— pemuiaTh JUHEHHbIC YPaBHEHUS
Y HEPaBCHCTBA, KBa/IPaTHBIC
YpaBHCHHS;, peliaTh
norapuMUYECKre YpaBHECHUS
Bugaloga(bx+c)=dwu
MpOCTEHIIINe HEPAaBEHCTBA BUIA
log a X <d;

— pemaTh MoKa3aTelbHbIC
ypaBHeHus, Bua a”™*°=d (e d
MOYKHO TIPEJCTABUTH B BHJIC
CTETIEHU C OCHOBAaHUEM @) U
MPOCTENIIME HEPABEHCTBA BUIA
a*<d (rxe d MOXHO TIpeCTaBUTH
B BUJIC CTCIICHU C OCHOBAHHEM a);
— MPHUBOIMUTH HECKOJIBKO
MPUMEPOB KOPHEN MPOCTEHIIETO
TPUTOHOMETPHYECKOTO
ypaBHEHHUs BUa: SiN X = @, COS X
=a,tfgx=a,ctgx=a,raca—
TaOJMYHOE 3HAYCHUE
COOTBETCTBYIOILEH
TPUTOHOMETPHUYCCKON (HYHKIIUU

B noBcenHeBHO KU3HU U NTPU
M3y4EHUU APYTUX MPEAMETOB:
COCTAaBJISITh U pelIaTh YPaBHEHUS
Y CUCTEMBbI YPaBHEHHI NpH
pEIICHUHU HECIOKHBIX
MPaKTUYECKUX 3a]1a4

— pelaTh pallOHAJIbHBIE,
MOKa3aTeJIbHbIE U
norapu(MUYECKUEe YpaBHEHUS U
HEpPABEHCTBA, MPOCTEUIIINE
UPpALMOHATIbHBIE U
TPUTOHOMETPUUECKNE YPABHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI;

— HCIONb30BATh METO/BI
pElIeHUs] ypaBHEHMUIA:
MIpUBEJICHUE K BUIY
«IIPOU3BEACHUE PABHO HYIIIO»
WJIN «4aCTHOE PAaBHO HYIIIO»,
3aM€Ha IEPEMEHHBIX;

— HCIONb30BATh METO
WHTEPBAJIOB JIJIsl PEILICHUS
HEPaBEHCTB;

— HCIONB30BaTh rpaduyecKuit
METO/1 JJIsl IPUOTMHKEHHOTO
peuieHust ypaBHEHUHN 1
HEPaBEHCTB;

— n300paxarpb Ha
TPUTOHOMETPUUYECKOMN
OKPYXHOCTH MHOKECTBO
peLIeHui IPOCTENIINX
TPUTOHOMETPUUECKUX ypaBHEHHI
Y HEPaBEHCTB;

— BBINIOJHATH OTOOP KOpHEH
YpaBHEHUH WJIN PEUICHUI
HEPABEHCTB B COOTBETCTBUU C
JIOTIOJIHUTENbHBIMU YCIIOBUSIMU U
OrpaHUYECHUSIMHU.

B nosceHEBHOM KU3HU U IIPU
U3Y4EHUU APYTUX y4eOHBIX
IPEIMETOB:

— COCTaBJISITh U pelIaTh
YpaBHEHHUS, CHCTEMbl ypaBHEHUN
Y HEPaBEHCTBA MPH PEIICHUH
3a/1a9 IPYrux y4eOHbIX
PEIMETOB;

— UCIOJIb30BaTh YpaBHEHUS U
HEPaBEHCTBA JUIsl IOCTPOEHMUSI U

11



UCCIIEJIOBAHUSI TPOCTEHIINX
MaTeMaTUYECKUX MOJeNel
PCATBbHBIX CI/ITyaIII/Iﬁ i
NPUKIAIHBIX 3a7a4

— yMeTbh UHTEPIPETHPOBATH
MIOJIY4EHHBIN ITPU PEILICHUH
ypaBHEHUs, HEPABEHCTBA WU
CUCTEMBI pe3yNbTar, OIICHUBATh
€ro MmpaBo1noj001e B KOHTEKCTE
3aIaHHOM peayibHON CUTYallu1
VI IPUKJIAIHON 3a/1a4u

D YyHKIUUH

— OIepupoBaTh Ha OA30BOM
YPOBHE MOHATUSIMU: 3aBUCUMOCTb
BEJIMYMH, (QYHKLHUS, apPTYMEHT U
3HaueHHE (PyHKIINH, 00IacTh
ONpENEIeHUs U MHOXKECTBO
3Ha4eHU# (yHKUMHU, rpaduk
3aBUCUMOCTH, Ipapuk QyHKIINH,
HYJIU (YHKIIHH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTaHUE
Ha YHCIOBOM MPOMEXKYTKE,
yOBIBaHHE Ha YUCIIOBOM
POMEXYTKe, HauOoJbllee 1
HaMMEHbIIIee 3HaueHue (pyHKIUn
Ha YHMCIIOBOM IIPOMEXKYTKE,
nepuoanueckas QyHKIUs,
NIEpPHOJ;

— omepupoBaTh Ha 0a30BOM
YPOBHE MOHATUAMU: IIpsSIMas U
oOpaTHas POIoOPIMOHAITHLHOCTh
JIMHEWHAs!, KBapaTUYHAas,
Jorapugmuyeckas u
noKa3aTesbHas pyHKILHNH,
TpUTOHOMETpHUUYEcKUe PyHKIUY;
— pacro3HaBaTh rpapuKu
AJIEMEHTApHbIX (PYHKIMN: IpsIMON
1 oOpaTHOM
IIPONOPLIMOHAIIBHOCTH,
JIMHEWHOM, KBaIPaTUYHOM,
norapuMUIECKON 1
MOKa3aTeNbHON (YHKIIHH,
TPUTOHOMETPUYECKUX (PYHKIUH;
— COOTHOCHTH Irpadpuku
AJIEMEHTAPHBIX () YHKIUN: TPAMON
1 o0paTHOM
MPONOPLMOHATBHOCTH, JIMHEUHOM,
KBaJpaTHYHOM, JIorapu(Mudeckoit
U TIOKa3aTeIbHON (YHKIUH,
TPUTOHOMETPUUYECKUX (PYHKIIHM C
¢dbopmynaMu, KOTOPBIMUA OHU
3aJ1aHbl;

— HaXOJUTh N0 rpaduKy

— ONEpPUPOBATH IOHATUSIMMU:
3aBHCUMOCTb BEJIMYMH, QYHKLUS,
apryMeHT U 3HaueHue (PyHKIHH,
00J1aCTh OTpe/IeICHUs U
MHOKECTBO 3HaUeHUH (QyHKLIUH,
rpaduk 3aBUCUMOCTH, TpapuK
GyHKUMH, HYIU () YHKIIH,
IIPOMEKYTKU 3HAKOIOCTOSHCTBA,
BO3pAcTaHUE Ha YHCIOBOM
IPOMEXKYyTKe, yObIBaHUE Ha
YHCIIOBOM ITPOMEXYTKE,
HauOoJbIlIee U HAUMEHbIIIee
3Ha4YeHHE (PYHKIMH HA YUCIOBOM
IPOMEXYTKE, IEpUOUUEcKas
(byHKIMSA, IepUOo, YeTHAast U
HeueTHas (QyHKIUH,

— ONEepUpPOBATH OHATUSIMMU:
npsMasi 1 oopatHas
IPOIOPLIUOHATBHOCTb, JIMHEHHAs,
KBaJ[paTU4Hasi, JorapupmMuyecKas
U MOKa3aTenbHas GyHKIUH,
TPUTOHOMETPUYECKHE (PYHKIIHH;
— OIpeAensTh 3HaYeHue
(GyHKIMU O 3HAUYECHUIO
apryMeHTa MpH Pa3IHIHbIX
croco0ax 3amaHus () yHKIINH;

— CTpOUTH TpaUKu U3yICHHBIX
b yHKINIH;

— OINMUCHIBATh IO IpaduKy U B
IIPOCTEHIIUX CIIYYasiX 110
¢dbopmyIe MoBeJCHNE U CBOWCTBA
(G yHKIUH, HAXOAUTH IO TpaPuKy
G yHKIMY HAUOONBITNE U
HaVMEHBIINE 3HAYCHUS;

— CTPOMTH ACKH3 rpaduka
(GYHKIMH, YIOBIETBOPSIOLICH
IPUBEJEHHOMY Ha0Opy yCIOBUI
(MIpOoMEXYTKH
BO3pacraHus/yObIBaHHS,
3Ha4YeHue PYHKIUU B 3aJaHHOU
TOYKE, TOUKU HKCTPEMYMOB,
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NpUOIMKEHHO 3HAYCHHUS
(GYHKIIMY B 33JaHHBIX TOYKAX;

— OHpenensTh 1o rpaduky
cBoiicTBa yHKIMU (HYIH,
MPOMEKYTKU 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKA MOHOTOHHOCTH,
HarOOJbIINE K HAUMCHBIITHE
3HAYCHUS U T.IL.);

— CTpOUTH ICKU3 rpaduka
(GYHKIIUH, YIOBJICTBOPSIONICH
IPUBEICHHOMY Ha0Opy yCIOBUN
(mpomexyTKH Bo3pacTaHusi /
yObIBaHMSI, 3HAUCHUE (DYHKIIUH B
3aJJaHHOM TOYKE, TOUKHU
OKCTPEMYMOB H T.]L.).

B noBcenHEBHOM )XKM3HU U IPU
U3YYEHUHU JPYTUX NPEIMETOB:

— OIpeAesTh 1o rpadpukam

— CBOICTBA peAJIbHBIX IPOIIECCOB
U 3aBUCHMOCTeN (HanOonplIne u
HaMMEHBIINE 3HAYEHUS,
IIPOMEXKYTKU BO3paCTaHUsI U
yOBbIBaHUS, IPOMEKYTKU
3HAKOIOCTOSIHCTBA U T.I1.);

— HMHTEpPIpPETUPOBAThH CBOICTBA B
KOHTEKCTE KOHKPETHOM
IPAaKTUYECKON CUTYyalluu

ACHMIITOTBI, HYIH (QYHKIHUU U
T.1.);

— pelaTh ypaBHEHUs,
IIPOCTEUILNE CUCTEMBI
YPaBHEHUH, UCIIOJIb3Ys CBOWCTBA
(G yHKUMM U UX TpapUKOB.

B noBcenHeBHOI KU3HU U TTPU
U3Y4EHUU APYTUX y4eOHBIX
MIPEMETOB:

— ompenensTh 1o rpadpukam u
MCII0JIB30BAaTh VISl pELICHUS
MPUKJIAJIHBIX 3a/1a4 CBOMCTBA
peanbHBIX MPOLIECCOB U
3aBUCUMOCTEH (HanOOIbIIHe U
HaMMEHbIIINE 3HAYCHHUS,
MIPOMEKYTKH BO3PACTAHUS U
yObIBaHUsI () YHKITHH,
IIPOMEKYTKH 3HAKOIOCTOSHCTBA,
ACUMIITOTBI, IEPUOJ U T.I1.);

— MHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOU
MPAKTUYECKON CUTYAIINH;

— ompenensTh 1no rpadpukam
MPOCTENIIINE XapAKTEPUCTUKU
MEePUOTUIECKUX MTPOIIECCOB B
OHMONOrvK, SKOHOMHUKE, MY3BIKE,
panuoCBsI3U U Ap. (aMIUTUTYAA,
MEePUOJT U T.11.)

DJIeMEeHThI
MATEMATHYECKOI0
aHaJM3a

— onepupoBaTh Ha 6a30BOM
YPOBHE MOHSATHUSMH: TPOU3BOTHAS
(GyHKINHU B TOYKE, KacaTeslbHas K
rpaduky GYHKIIUH, TPOU3BOAHAS
byHKINH;

— OIpEeJeNsITh 3HAUCHHE
MPOU3BOIHON (YHKIIUU B TOUKE
0 U300paKEHUIO KAacaTEIIbHOM K
rpaduky, MpOBEICHHON B ATOU
TOYKE; pPeIIaTh HECI0XKHbIE
3aJjauu Ha MPUMEHEHHUE CBSA3H
MEXIY TPOMEXyTKaMHU
MOHOTOHHOCTH U TOYKaMH
SKCTpeMyMa (pyHKINH, C OTHOU
CTOpPOHBI, U IPOMEKYTKaMHU
3HAKOIOCTOSTHCTBA M HYJISIMU
MIPOU3BOTHON ATOU (DYHKITUU C

JIPYT oM.

— OIEepHUpOBATH MOHATHIMHU:
pou3BOIHAs (PYHKIIMH B TOUKE,
KacarejabHas K rpaduky

G yHKIMH, TPOU3BOIHAS
byHKIHH;

— BBIYUCIATH IPOU3BOJIHYIO
OJTHOYJIEHA, MHOTOUJICHA,
KBaJJpaTHOT'O KOPHS,
MPOU3BOJHYIO CYMMBI () YHKIIHIA;
— BBIYUCIATH IPOU3BOTHBIE
AJIIEMEHTAPHBIX () YHKIHHA U X
KOMOHWHAITUH, UCTIONTB3YsI
CIIPaBOYHBIE MATEPUAIIBI;

— HCCIIEIOBATh B MPOCTEUIIINX
cinydasx (GyHKIIMH Ha
MOHOTOHHOCTb, HAXOJIUTh
HanOOJIbIINE ¥ HAUMEHBIITHE
3HaueHus1 QYHKIHMA, CTPOUTH
rpaduKyu MHOTOYJICHOB U
IIPOCTENIINX PAlMOHAJIBbHBIX
(GyHKIH ¢ HCMIOB30BaHUEM
anmapara MaTeMaTH4eCKOro
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B noBceHEeBHOM KU3HU U IIPU
U3Y4EHHUH JPYruX IPeaMETOB:

— TOMNB3YsCh rpadukamy,
CpaBHMBAaTh CKOPOCTH
BO3pacTaHus (pocTa, MOBBIIIEHNUS,
YBEJIMYEHUS U T.I1.) WK CKOPOCTH
yObIBaHUsI (11a/ICHUS, CHUYKEHUS,
YMEHBIIEHUS U T.I1.) BEJIUYHH B
pEeabHBIX IIpoLECCax;

— COOTHOCHTbH IpaUKu peaabHbIX
MPOLIECCOB U 3aBUCUMOCTEN € UX
OIMCAaHUSIMHU, BKITIOYAIOIIMMU
XapaKTEPUCTUKH CKOPOCTU
n3MeHeHus (OBICTPBIN POCT,
IUTABHOE MOHMKEHUE U T.I1.);

— HCIIONIb30BaTh rpapuxu
peabHBIX MIPOLIECCOB IS
pELIEHUS HECIOXKHBIX
MPUKIAIHBIX 337a4, B TOM 4YHCIIe
orpenenss o rpaguky CKopocTb
XoJa npotecca

aHaJIn3a.

B moBceHeBHOM )XU3HU U TIPU
U3YUCHUH JIPYTrUX YIeOHBIX
PEIMETOB:

— pemarh NPUKIAIHBIC 3a/1a91
u3 Ouosioruu, GU3NKU, XMMHUH,
9KOHOMUKH U JPYTUX MPEAMETOB,
CBSI3aHHBIC C HCCIICIOBAaHUEM
XapaKTePUCTHK PeaTbHBIX
MPOIIECCOB, HAXOXKICHUEM
HanOONBIINX U HAUMEHBIINX
3HAYCHHH, CKOPOCTH M YCKOPEHUS
U T.IL;

— HMHTEePIPETUPOBATH
MOJTYYEHHBIC PE3YIbTaThI

CraTtuctuka u
Teopus
BEPOATHOCTEH,
JIOTMKA H
KOMOMHATOpHKA

— OIepupoBaTh Ha 6a30BOM
YpOBHE OCHOBHBIMU
OIMHCATeITHbHBIMU
XapaKTePUCTHKAMHU YHACIOBOTO
Habopa: cpeHee
apugmeTnyecKoe, MeJ1aHa,
HanOoJbIIIee ¥ HAaUMEHbIIIee
3HAYCHUS;

— OIepupoBaTh Ha Oa30BOM
YPOBHE MOHATUSMU: YaCTOTa U
BEPOSATHOCTH COOBITHSI,
CITy4aifHbIi BHIOOP, OIBITHI C
PaBHOBO3MOXHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMU;
— BBIYUCIIATH BEPOATHOCTH
COOBITHIT Ha OCHOBE I10JCUETA
YrcIia KCXO/I0B

B moBceiHEeBHOI KU3HU | TIPH
U3Y4EHHUH JPYrUX IPEIMETOB:

— OIICHWBAaTh M CPABHUBATH B
MPOCTBIX CIIydasix BEPOSTHOCTU
COOBITHI B peasbHOM JKU3HU;

— YHUTaTh, COMOCTABIIATH,
CpaBHMBATh, UHTEPIPETUPOBATH B
MPOCTHIX CIIy4asiX peajbHbIe
JTAHHBIE, TIPEACTABICHHBIC B BUJIC
Ta0nuIl, TUarpamm, rpaduKoB

— UMETh MPEJCTaBICHUE O
JMCKPETHBIX U HETIPEPBHIBHBIX
CIIy4alHBIX BEJIMYUHAX, U
pacnpeeneHusx, o
HE3aBHCHUMOCTHU CIyYaiHbIX
BEJIMYHH;

— UMETh MPEJCTaBJICHUE O
MaTeMaTHYeCKOM OKUJAAHUU U
JCTIEPCUU CITyYaHBIX BEITHYMH;
— UMETh MPEJCTABICHUE O
HOPMaJIbHOM pacipeaeNeHUH U
npUMepax HOPMAJIbHO
pacnpeeneHHbIX CIIy4aiHbIX
BEJINYMH;

— [IOHUMATh CYTh 3aKOHA OOJBIINX
yucesl ¥ BBIOOPOYHOTO METO/1a
U3MEpPEHUs BEpPOATHOCTEH; UMETh
Mpe/ICTaBIeHHE 00 YCIOBHOM
BEPOSITHOCTH M O TTOJTHOMN
BEPOSITHOCTH, IPUMEHSITH UX B
pELIeHNH 3a]1a4;

— UMETh MPEJCTAaBICHUE O BaXKHBIX
YaCTHBIX BHJIAX pacHpeeNeHHH u
NPUMEHSTh WX B PEIICHUH 33]1a4,
— UMETh MPEJCTABICHUE O
KOPPETSIHIH CITy9aifHbIX BEJTHMYNH,
0 JIMHEWHOHN PEerpeccumu.

B noBceHEBHOM KU3HU U IIPU
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U3Y4EHUU APYTUX NMPEAMETOB:
— BBIYHCTISITh WA OIICHUBATh
BEPOSATHOCTU COOBITHI B peanbHON
KU3HU,

— BBEIOMPATh MOIXOASIINE METOIBI
MIPE/ICTaBIICHUS 1 00padOTKH
JTAHHBIX;

— YMETh PeIIaTh HECIOKHbBIC
3aJ]aui Ha MPUMEHEHHUE 3aKOHa
OOJIBIIINX YUCEN B COIIMOTIOTHH,
CTpaxOBaHUH, 3/IPABOOXPAHEHUH,
obecrnieueHnr 6E30MaCHOCTH
HACENIeHUs B YPE3BBIYATHBIX
CUTYaITUSIX.

TexcToBBIC
3a1a4u

— permiaTh HEeCIOXKHbIE TEKCTOBBIE
3aJ]a4i Pa3HbIX THUIIOB;

— aHAJM3HUPOBATH YCIIOBUE
3aa4u, TpU HEOOXOTUMOCTH
CTPOUTH IS €€ PEUICHUS
MaTeMaTHYECKYIO MOJICITb;
MMOHUMATh U UCTOIb30BaTh JIJIs
peleHus 3aJa4u HHPOpMAaIHIo,
MIPEJICTABJIICHHYIO B BUJIE
TEKCTOBOW U CUMBOJIbHOM 3aIlHCH,
CXeM, TaOJIHII, Auarpamm,
rpauKoOB, pUCYHKOB;

— JIeHCTBOBAThH MO AITOPUTMY,
COJIEpIKAIIEMYCS B YCIIOBHH
3aJ]a4ud; HWCIOJ30BaTh
JIOTUYECKHUE PACCYXKACHUS IPU
peleHny 3a1aum; padoTats C
M30BITOYHBIMH YCIIOBUSIMH,
BBIOMpAst U3 BCeW MH(OPMAITUH,
JaHHBIE, HEOOXOAMMBIE JITIS
peIleHus 3a1a4u;

— OCYILECTBJISATh HECTIOKHBIH
nepedop BO3MOXKHBIX PEIICHUH,
BBIOMpas N3 HUX ONTHMAILHOE T10
KpUTEepUsaM, chOpMyIUPOBAHHBIM
B YCJIOBHH,

— aHATU3WUPOBATH U
MHTEPIPETUPOBATH MOTyICHHbBIE
pEIIeHUs B KOHTEKCTE YCIOBHUS
3aJ1a4d, BEIOUPATh PEIICHHUSI, HE
MIPOTUBOpEYAIIE KOHTEKCTY;,

— permiarth 3aJa4u Ha pacyeT
CTOMMOCTH IMOKYIIOK, YCIIYT,
MOE3J0K U T.II.;

— periath HeCIOXHBIC 33JaUH,
CBSI3aHHBIE C JIOJICBBIM Y4aCTUEM
BO BJIaJICHUHU (PUPMOHA,
PEINPHUATHEM, HEABIYKHMOCTBIO;

— pemiartk 3a7auy pa3HbIX TUIIOB, B
TOM YHCIIE 33J]a4¥ TOBBIIIEHHOM
TPYIHOCTH,

— BBIOMpATh ONTUMAJIbHBIN METOJ
peleHus 3a/1a4u, paccMaTpUBas
pa3IMYHBIE METOIBI;

— CTPOUTH MOJENb PEIICHUS
3aJa4uu, MPOBOANTH
J0Ka3aTeIbHbIE PACCYKICHUS;
pelars 3ajauu, Tpedyromue
nepebopa BapuaHTOB, IPOBEPKU
YCIIOBHH, BBIOOPA ONTUMAIIEHOTO
pe3ynbraTa;

— QaHAJTM3UPOBATh U
UHTEPIPETHPOBATH PE3YIbTATHI B
KOHTEKCTE YCIIOBUS 3a/1a4H,
BbIOMpATh pEIICHHUs, HE
IIPOTUBOPEYALINE KOHTEKCTY;
HEPEeBOIUTD MPU PELICHUN 3a7auu
UH(POPMALIUIO U3 OJJHON (OPMBI B
TPYTYI0, UCTIONB3YS IIPU
HEOOXOIUMOCTH CXEMBI,
TaOuIIbI, TpaduKH, TUarpaMMbl;

B noBcegHeBHOI KU3HU U TIPU
W3y4EHUU APYTUX MPEAMETOB:
pemaTh IpaKTUYECKUE 3a/1a4u U
3a/1a4M U3 JPYTUX MPEIMETOB
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— pemiathb 3a/1a4¥ Ha MIPOCTHIE
MPOLIEHTHI (CUCTEMBI CKUJIOK,
KOMHCCHH) 1 Ha BEIYMCIICHUE
CJIOKHBIX MPOILIEHTOB B PA3IMYHBIX
CXeMax BKJIaJI0B, KPEIUTOB U
UTIOTEK; pelIaTh MPaKTHIEeCKUe
3a/1a4yu, TpeOyrome
MCITIOJIb30BAaHUS OTPULIATENBHBIX
YHCeN: Ha ONpeeICHIe
TEeMIEpaTypbl, Ha ONpeeNeHue
MOJI0KEHHUSI Ha BpEMEHHOM ocH (10
HaIllel pbl U 1OCIIE), Ha
JBUKEHHE IEHEKHBIX CPEJICTB
(mpuxon/pacxop), Ha OnpeIeIcCHue
TITyOUHBI/BBICOTHI M T.I1.,

— HCIIOJIb30BaTh MOHSITHE
MaciTada JUIst HaX 0K JICHHS
pacCTOSHUH ¥ JUIMH Ha KapTax,
IJIaHaX MECTHOCTH, TUIaHaX
[IOMEILIEHU, BBIKPOUKAX, IIPU
paboTe Ha KOMIIBIOTEPE U T.II.

B noBcenHeBHOM KU3HU U IIpU
W3YYECHHUH APYIUX MPEAMETOB:
pemaTh HECIIOKHbBIE TPAKTUYECKUE
3aJ1a4M, BO3HUKAIOIINE B
CUTYaIUIX MOBCEJAHEBHOMN XKHU3HU

I'eomeTpus

— onepupoBarb Ha 6a30BOM
YPOBHE MOHATHUSMH: TOUKA,
npsimasl,

— TUIOCKOCTH B MIPOCTPAHCTBE,
napayieNbHOCTh U
NEePIEHANKYISPHOCTD MPSIMBIX U
IUIOCKOCTEH;

— pacro3HaBaTb OCHOBHBIC BH/IBI
MHOT'OTPaHHHUKOB (ITPU3Ma,
MUpaMHJIA, TPSIMOYTOJIbHBIN
napajuiejaenumnes, Kyo;

— W300pakaTh U3ydaeMble
(bUrypsl OT PyKH U €
IPUMEHEHHUEM MPOCTHIX
YEePTEIKHBIX HHCTPYMEHTOB;

— Jenath (BBIHOCHBIE) IIIOCKUE
YEePTEKH U3 PUCYHKOB MTPOCTHIX
00BEMHBIX (UTYP: BUJ CBEPXY,
cOOKYy, CHU3Y;,

— U3BJIEKaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX
reoOMeTpPUYECKUX (PUTypax,
MIPECTAaBICHHYIO Ha YePTeXax
PUCYHKaX;

— TNPHUMEHSTh TEOPEMY

— OnepupoBaTh MOHATUSIMHU:
TOYKA, MPsIMasi, TNIOCKOCTh B
IPOCTPAHCTBE, MaPaJUIETBHOCTh U
— MepHeHAUKYISIPHOCTH MPSIMBIX
U IIJIOCKOCTEH;

— TMPUMEHSATH AJISl PeLICHUS
3a/1a4 reoMeTpruieckue (hakThl,
€CITU YCIIOBHSI IPUMEHEHUS
3aJlaHbl B IBHOM opMe;

— pemlath 3aJa4d Ha
HaXOXKJICHUE T€OMETPUYECKIX
BEJIMYUH 10 00pa3iaM uiu
aNrOpUTMaM; JIeJaTh (BHIHOCHBIE)
IUIOCKHE YEPTEKHU U3 PUCYHKOB
00bEMHBIX QUTYp, B TOM YHCIIE
pHcoBaTh BUJ CBEPXY, COOKY,
CTPOUTH CEUCHHS

MHOT OI'PaHHHUKOB;

— W3BJIEKaTh, HHTEPIPETUPOBATD
U IpeoOpa3oBbIBATH
HH(OpMAITHIO O TEOMETPHUIECKUX
¢urypax, npeicTaBIeHHYIO Ha
yepTeax; IpUMEHSTh

— reoMmeTpuueckue (HpakTbl s
peleHus 3a1a4, B TOM YUclie
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[Tudaropa npu BEIYUCICHUN
3JIEMEHTOB CTEPEOMETPUUECKUX
¢buryp;

— HaXOJUTh 00BEMBI U ITOMIAIH
ITOBEPXHOCTEN MTPOCTEHUIIINX
MHOTOTPaHHUKOB C TPUMEHEHUEM
(opmyur;

— paclo3HaBaTb OCHOBHBIE BUbI
TeN BpauleHus (KOHYyC, UIHHIID,
cdepa u map);

— HaxoIuTh 00BEMBI U TUIOIAN
MOBEPXHOCTEN MPOCTEUIIINX
MHOT'OTPaHHUKOB U TEJ
BpaIlleHUs ¢ IPUMEHEHUEM

dbopmyi.

B noBceHEeBHOM KU3HU U IIPU
U3YYEHUHU JPYTUX MPEIMETOB:
— COOTHOCHTbH a0CTpaKTHbIE
re€OMETPHUYECKHIE TOHATHUS
(bakThl ¢ peabHBIMU
KU3HEHHBIMH 00BEKTAMU U
CUTYalLlUsIMU;

— HCHOJIb30BATh CBOMCTBA
IIPOCTPAHCTBEHHBIX
reOMETPUYECKUX QUTYpP IS
pELICHMs] TUIIOBBIX 33134
MPAaKTUYECKOT 0 COAEPIKAHUS;

— COOTHOCHTD ILIOIIAAH
MMOBEPXHOCTEHN TN OJMHAKOBOM
(bopMBI pa3IMYHOro pa3Mepa;

— COOTHOCHUTb 00BbEMBI COCY/IOB
OJIMHAKOBOM (pOPMBI pa3IMyHOIr0
pa3mepa;

— OLEeHUBaTh GopMy
MPAaBUILHOIO MHOT OTpaHHUKA
I10CJIE CIIUJIOB, CPE30B U T.II.
(ompenenaTh KOJIUYECTBO
BEpILIUH, pedep U rpaHeit
MOJYYEHHBIX MHOTOTPAaHHUKOB

MPENoJaraloInX HECKOIbKO
Iar0OB PEIICHHUS,;

— OIHMCHIBATh B3aUMHOE
pacIoNoXeHHE MPSMBIX U
MJIOCKOCTEH B MPOCTPAHCTRBE;

— (GopMynHpOBaTh CBOMCTBA U
npu3Haku QuUryp;

— JIOKa3bIBaTb T'€OMETPUUYECKHUE
YTBEPXKACHUS; - BIaJIeTh
CTaH/IapPTHOM KJaccudpuKauen
IPOCTPAHCTBEHHBIX QUTYP
(mupamMuaBl, TPU3MBI,
napasuiesenuIe ibl);

— HaXOJUTh 00BEMBI U TUIOIAN
MOBEPXHOCTEI reOMEeTPUIECKIX
TeN ¢ IpUMeHeHHueM GopMyI;

—  BBIYHCIIATH PACCTOSIHUS H
YIJIBI B IPOCTPAHCTBE.

B noBcenHeBHOM )XKU3HU U IPU
U3Y4EHHUH JPYTrUX IPEIMETOB:
UCIIOJIb30BaTh CBOKCTBA
FEOMETPUYECKUX PUTYP IS
peleHus 3a1a4 IPaKTHYECKOTr O
XapakTepa M 3aJa4 U3 APYyrux
obiacTel 3HaHUN

BekTopsl 1
KOOPAHMHATHI B
NPOCTPAHCTBE

— omepupoBarb Ha  0a30BOM
YPOBHE IIOHATHEM JCKAPTOBBI
KOOpJIMHATHI B IPOCTPAHCTBE;

— HaxoIuTh KOOPAMHATBI
BEPIIUH Ky0a M MPSMOYTOJIBHOTO
napajuienenumena

— ONEepUpOBATh MOHATUSIMU
JIEKapTOBBI KOOPAUHATHI B
IPOCTPAHCTBE, BEKTOP, MOJYJIb
BEKTOpa, PABEHCTBO BEKTOPOB,
KOOpJIMHATHI BEKTOPA, yroi
MEX]ly BEKTOPaMH, CKaJISIpHOE
IIPOU3BE/IEHUE BEKTOPOB,
KOJUTMHEapHBIE BEKTOPBI;

— HaXOJUTh PACCTOSIHHE MEXIY
JBYMsI TOUKaMH, CYMMY BEKTOPOB
Y TIPOU3BEJCHUE BEKTOpa Ha
YHCJIO, YTOJI MEXAY BEKTOPAMH,
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CKaJIIPHOE MPOU3BEICHHE,
packKiabIBaTh BEKTOP 10 ABYM
HEKOJIJIMHEAPHBIM BEKTOPaM;

— 3aJaBarh IUIOCKOCTh
YpaBHEHHEM B JICKaPTOBOM
CHCTEME KOOP/IMHAT;

— pelath IPOCTEHIIKE 33191
BBEJICHHEM BEKTOPHOI0 0a3uca

HUcropus — OIIMCBHIBATH OTJEJIbHBIE — IIPEICTaBIATH BKJIAJ
MaTeMaTHKHU BBIJAIOIIUECS PE3YIIBTATHI, BBIJJAIOIIUXCSI MATEMaTUKOB B
IIOJIYYEHHBIE B XOZI€ Pa3BUTHUS pa3BUTHE MaTEMaTUKHU U UHBIX
MaTE€MaTUKHU KaK HayKH, Hay4HBIX 00J1acTel;
— 3HAaTb IIPUMEPBI — TIOHMMAaTh POJIb MATEMATUKHU B
MaTEMaTUYECKUX OTKPBITHI U UX passutuu Poccun
aBTOPOB B CBSI3U C OTEYECTBEHHOU
Y BCEMUPHOHN UCTOPHUEH;
ITIOHUMATh POJIb MAaTEMAaTUKH B
passutun Poccun
Metoasl — TIIPUMCHSITH U3BECTHBIC METObI — HCIIOJB30BAaTh OCHOBHBIC
MaTeMaTHKHU METO/BI JOKAa3aTeIbCTBA,

IIPU PELIEHUH CTaHIAPTHBIX
MaTeMaTUYeCKHUX 3a/ay;

— 3ameuaTh M XapaKkTepHu30BaTh
MaTeMaTUYECKHE
3aKOHOMEPHOCTH B OKP Y KaroIlen
JIENCTBUTEIILHOCTH,

— TIPUBOJIUTH IIPUMEPHI
MaTeMaTUYECKUX
3aKOHOMEPHOCTEMN B IPUPOJE, B
TOM YHCJIE XapaKTEPU3YIOLIUX
KpacoTy U COBEPILEHCTBO

OKP Y’KaIOILIET0 MUPA U
MPOU3BEJAEHU UCKYCCTBA

IIPOBOJIUTH JOKA3aTEIbCTBO U
BBIIIOJIHATH OIIPOBEPIKEHNUE;
IIPUMEHATH OCHOBHBIE METO/IBI
peIlIeHUs] MaTEMATUYECKUX 3aa4;
— Ha OCHOBE MaTeMaTH4ECKUX
3aKOHOMEPHOCTEN B IIPUPOJIE
XapaKTEpPU30BaTh KPACOTY U
COBEPIIECHCTBO OKPY/KAIOILEr O
MHpa 1 IPOU3BENACHHI UCKYCCTBA;
— IPUMEHATH IPOCTEUIINE
IIPOrpaMMHBIE CPEJICTBA U
JIEKTPOHHO-KOMMYHHKAIlIOHHBIE
CUCTEMBI IIPU PELICHUN
MaTEeMaTUYECKUX 3a/1a4
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2. Conep:kaHue yueOHoro npeamera « MareMaTHKa»
(10 — 11 kuaccwi)

ba3oBblii ypoBeHb.

Komnencupywomas 6azoBasi nporpaMmma.

Aure0dpa ¥ HayaJla MAaTeMAaTH4YEeCKOI0 aHAJIN3A.

HatypanbHble uucia, 3anmuch, pa3psaHble ciaraeMble, apudmernueckue aeiictBus. Yucna u
JecaTUYHas cucreMa cuucienus. HaTypanbHble uncina, 1e1MMOCTh, IPU3HAKK JeTMMOCTH Ha 2, 3, 4,
5, 9, 10. Paznoxenue umcna Ha MHoxuTenu. Ocrtatku. PemeHue apudmerndeckux 3aaad
MIPaKTUYECKOI'0 COJEPIKaHUSI.

Ienpie yncna. Moayis 4uciia U €ro CBOMCTBA.

Yactu u nmomu. Jlpobu wu nevictBust ¢ apoOsimu. OxpyriieHune, npuOmmkenue. Pemienue
IIPAKTUYECKUX 3a1a4 Ha IPUKUJKY U OLICHKY.

[TpouenTsl. Pemenne 3a1ay mpakTUUECKOTrO COJEP KaHUS HAa YacTH U NpoleHThl. CTeneHp ¢
HaTypaJIbHBIM U LIENbIM NoKa3aTesneM. CBolicTBa creneHeld. CTaHIapTHBINA BUJI YHCA.

Anrebpanyeckue BeIpaXeHUsI. 3HaU€HUE anreOpanyeckoro BhIpaKeHHUs.

KBanpathblii kopeHb. M300paxkenue yncna Ha yucioBoil npsmoi. [IpubnmkeHHoe 3HaueHne
UPPalMOHATIBHBIX YHCEN.

ITonsstTue MHorowieHa. Pa3inokeHME MHOrOwIeHa HAa MHOXKHUTEIM, YPaBHEHUE, KOpPEHb
ypaBHeHUs. JIMHENHbIe, KBaJpATHBIC YPABHEHUS U CUCTEMBI IMHEHHBIX YPABHEHUM.

Pemenne mnpoctedmmx 3ajay Ha JBU)KEHHE, COBMECTHYIO paloTy, MpOLEHTHI. YHCIOBbIE
HEPAaBEHCTBA M HUX CBOMCTBA. JIMHENHBIE HEPABEHCTBA C OAHOW IEPEMEHHOM W UX CHCTEMBI.
Yucnossle npoMexyTku. O0beIMHEHHE U NTepeceYeHre IPOMEKYTKOB.

3aBUCUMOCTb BEJIMYUH, (QYHKIMS, apryMEHT M 3HAauY€HHE, OCHOBHBIE CBOMCTBA (QYHKIUH.
I'padux Gynkuuu. Jiuneitnas ynkuus. Ee rpaduk. Yriosoit koadduumeHT npsmoil.

KBanparnunas ¢ynkuusa. ['padpuk u cBoiicTBa kBaapatnyHoW (yHKUMU. rpaduk GyHKIUU
y= x/; I'padux pynkmm y = g :

Hymun ¢QyHKIME, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH (BO3pAacTaHHWE WA
yObIBaHHE) Ha YHUCIOBOM IpoMexyTke. HaumbGonbiiee M HauMeHbllee 3HaueHHE (QYHKLUU.
[Mepuonnueckue GyHKIUU 1 HAUMEHBIIHHA MTEPUO]I.

I'panycnas Mepa yria. TpuroHomerpudeckas OKpyKHOCTb. OnpenenceHie cCuHyca, KOCHHYca,
TaHreHca Mpou3BOJIbHOIO yrjia. (OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO. 3HAYCHUS
TpuroHomerpuueckux Gpynkumii st yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

['paduku TpUroHOMETpUUECKHX QYHKIME Y =COSX, Yy =Sin X,y =tgx.

Pemenne nmpocTednx TPUTOHOMETPUYECKUX YPABHEHUH C IIOMOIIBK TPUTOHOMETPHUUYECKON
OKPY>KHOCTH.

ITonsiTHE CTENEHU C NEHCTBUTENIBHBIM ITOKa3aTesneM. IIpocTeinme nokazarenbHble YpaBHEHUS
u HepaBeHcTBa. [loka3arenbHast QyHKIMS U ee rpaduk.

Jlorapu¢gm umcna, ocHOBHBIE cBoOiicTBa Jorapudma. Jlecatuunsiit norapudm. IIpocreitmume
JorapupMUUYecKie ypaBHEHHs U HepaBeHCTBa. Jlorapudgmuueckas GyHKIMS U ee rpaduk.

[Tonsitue crenenHoil pyHkuu U ee rpaduk. [IpocTeiiimme nppanuoHaabHble ypaBHEHUS.

KacarenbHas k rpaduky GpyHkuuu. [TonsTie npon3BoAHOM GyHKINK B TOUKE KaK TAHI€HC yria
HaKJoHa KacarenbHOW. ['eomerpuueckuil M ¢uznyeckuil cMmbica Npou3BoaHOM. [IpousBonHbie
MHOT'OUYJICHOB.

Touku skcTpemyma (MakcuMyMa U MUHUMYMa). VccnenoBanue 3iieMeHTapHbIX QYHKIUN Ha
TOUYKH HKCTPEMYMA C IIOMOILBIO TPONU3BOAHON. Harusainas naTepnperanusi.

[Tonsitue nepBooOpasHOW QyHkIMH. Duzndeckuii cmbicn nepBoodOpasHoil. Ilonarue 06
MHTETrpaje Kak IUIoMaau o rpagukoM GyHKINH.
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I'eomeTpus.

@durypsl Ha MIIOCKOCTH U B IpocTpancTBe. JnHa u romans. [lepumMeTpsl u miomanu Guryp.

[TapannenpHOCTh U NEPIEHANKYIAPHOCTD IPSIMBIX U MJIOCKOCTEH.

TpeyronpHuKH. Buabl TpeyroinbHUKOB: OCTPOYTOJIBHBIE, TYINOYTOJIBHBIE, NPSIMOYTOJIbHBIE.
Karer nporus yrna B 30 rpagycoB. BHemHuii yroa TpeyrojibHUKA.

buccekrpuca, Menrana v BbICOTa TPEYTrojdbHUKA. PAaBEHCTBO TPEYrOJIbHUKOB.

Pemenwne 3aau Ha KeT4aroi Oymare.

PaBHOOEIpEHHBIN TPEYTOJIBHUK, PABHOCTOPOHHUM TpeyroibHUK. CBOWCTBA paBHOOEPEHHOTO
TPEYTrOJIbHUKA.

CooTHOmIEHUsT MEXJQy CTOPOHAMH W yIJAMH B  IPSAMOYTOJIBHOM  TPEYTOJbHUKE.
Tpuronomerpuueckue (YHKIMH YIJIOB B TNPSMOYroidbHOM TpeyroibHuke. Teopema [ludaropa.
[IpuMeHeHne TeopeM CHHYCOB U KOCHHYCOB.

YeThIpexyrodbHUKH: TMapajuieorpaMMm, pomO, NPSMOYTOJNbHUK, KBaapaT, Tpamemus U HX
cBorcTBa. CpeliHsIsl TMHUS TPEYTOJIbHUKA U TPANECIUH.

Beimmykneie u  HeBblnykible  ¢urypsl. Ilepumerp MHOroyroiabHuka. I[IpaBHIIbHBIN
MHOT'OYT OJIbHUK.

VYTI1bI Ha IIJIOCKOCTH U B IIPOCTPAHCTBE. BepTHKaNbHbIE M CMEXKHBIE YIJIBI.

CymMMa BHYTPEHHUX YIJIOB TPEYTOJIbHUKA U YETBIPEX YT OJIbHUKA.

CooTHoleHus B KBaJIpaTe U paBHOCTOPOHHEM TPEYT OJIbHUKE.

JlnaroHanu MHOTOyTrOJIbHUKA.

[TonoGHBIE TPEYTONBHUKY B IPOCTEHIINX CITydasX.

dopMyIibl IUIOMIAIN TPSIMOYTOJIbHUKA, TPEYTOJIbHUKA, poMOa, Tpareuuu.

OxpyxHocTh U Kpyr. Pagnyc u auamerp. J{mmHa OKpyKHOCTH M Iuiomane kpyra. Yucio .
BnucanHbIil yros, B 4aCTHOCTH YroJl, ONMUPAIOIIMiICS Ha quameTp. KacaTenbHas K OKpYy>KHOCTHU U €€
CBOMCTBO.

Ky6. CooTHomieHus B Kyoe.

Terpasp, NpaBUIBHBINA TETPASIP.

[IpaBunbHas nupamua u npusma. [Ipsmas npusma.

N300paxeHre HEKOTOPhIX MHOI'OTPAHHUKOB Ha TUIOCKOCTH.

[TpsimoyronbHbIl Mapawtenenunesn. Teopema [Tudaropa B mpocTpaHcTBe.

3anauu Ha BEIYUCIICHHE PACCTOSHUIN B IPOCTPAHCTBE C TIOMOIIBIO TeopeMbl [Iudaropa.

Pa3BepTka npsAMOYyroibHOr O MapajuieIenuIea.

Konye, mumHmp, map u cdepa.

[Ipoekuuu ¢puryp Ha miIockocTsb. M300paskeHue MIIMHApa, KOHYCa U cpephl Ha TUIOCKOCTH.

[Tonsitue 00 oObemax Tten. Mcnonmp3oBaHue Ui pelIeHUs 3ajJad Ha HaXOXKJIEHUE
reOMEeTPUYECKUX BETUYHH (popMys oObeMa MpU3Mbl, HIUIUHAPA, MUPAMUIbI, KOHYCA, I1apa.

[TonsiTue o0 mogo0MM Ha IMJIOCKOCTH W B MpocTpaHcTBe. OTHOLIEHHE IIIomageld U 00bEMOB
MOIO0HBIX (UTYP.

BepositHoCTh ¥ cTaTHCTHKA. JIOrMKa 1 KOMOMHATOPUKA.

Jloruka. Bepuble u HeBepHbIe yTBepkAeHUA. Cnencreue. KonTpnpumep.

MHuoxectBo. [Tepebop BapraHTOB.

Tabmuuer. CTond4yaTeie U KPYroBble AUArpaMMBbl.

Yucnossle Habopbl. CpenHee apudmernyeckoe, MeauaHa, HauOojblllee W HaUMEHbLIee
3HaueHus. [IpumMepbl U3MEHUYNBBIX BEJIMYMH.

YacToTa 1 BepoaTHOCTb coObITHsA. CityuaiiHblil BEIOOD. Beiuncienne BeposaTHOCTEN COOBITHI B
OIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.

He3zaBucumsble coObiTus. @opmyrna Cl10XKeHUs BEPOSITHOCTEH.
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[Ipumepsl cinydaiiHbIX BenuuuH. PaBHOMepHOE pacrpeneneHue. l[IpuMepbl HOpMaIbHOrO
pacnpenenenus B npupose. [loHsTHe 0 3aKoHEe OONBIINUX YHCEIT.

OcHoBHasi 6a30Basi mporpamMma.

Aare0pa u HayajIa aHAJIM3A.

IToBTOpenue. PemieHune 3agay ¢ MCHOIb30BAHUEM CBOMCTB YHUCEN M CUCTEM CUMCIEHUS,
JNETUMOCTH, JOJIEW U YacTel, MPOIEHTOB, MOAYJeH uucen. PemieHue 3amad ¢ MCHOJb30BAHHEM
CBOMCTB CTeleHed M KOpHEW, MHOTIOYICHOB, MpeoOpa3oBaHUN MHOTOWIEHOB H JpOoOHO-
PaLMOHAIBHBIX BBIPAKEHUM.

Pemenue 3a1a4 ¢ UCIIOIB30BaHUEM I'PALyCHOM Mephl yriia. Moaynb 4uciia ¥ €ro CBOMCTBA.

Pemienune 3amau Ha JBM)KEHUE U COBMECTHYIO paOOTy C MOMOIIBIO JIMHENHHBIX U KBaJpaTHBIX
YpaBHEHUI U UX cUCTeM. PelleHne 3a1a4 ¢ MOMOIIbIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C O/IHOW NEPEMEHHOM, ¢ MPUMEHEHNEM U300paKEHU S YHCIIOBBIX TPOMEKYTKOB.

Pemenue 3amay ¢ MCMONB30BaHMEM YHCIOBBIX (QyHKUMH U uX rpadukoB. McmnonszoBanue
CBOKMCTB W T'paMKOB JTUHEHWHBIX M KBAJPATHYHBIX (YHKIUMA, OOpaTHON MPOMOPIUOHAIBHOCTH U

byHkun Yy = \/; . I'padmyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB.

Tpuronomerpuyeckasi OKpPYKHOCTb, paAuaHHas wmepa yria. CuHyc, KOCHHYC, TaHTEHC,
KOTaHTEHC TIPOM3BOJILHOTO yrita. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKISCTBO U CIICICTBUS U3 HETO.
3HaveHuss TpUroHoMeTpuueckux (ynkmmii mis yrmos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

T T T T
0, —, —,—, — pam). opMyIibl CIOKEHUSI TPUTOHOMETPHUCSCKUX (PYHKIIMH, POPMYITBI TPUBEACHUS,

"6 43
(dhopMyIbI TBOIHOTO apryMeHTa.

Hynun ¢yHKOMH, TpPOMEXYTKHM 3HAKOIMOCTOSHCTBA, MOHOTOHHOCTh. HamOombiiee u
HauMeHblnee 3HadeHue ¢GyHkiuu. [lepuognueckue GyHKIMU. YeTHOCTh M HEYETHOCTh (DYHKIIUH.
CrnoxHble (yHKIHU.

Tpuronomerprueckre GyHKIUU Y =COSX, Yy =SIiNX, Yy =1tgX. @yukuus Yy = ctgx . CBoiicTBa 1
rpadUKy TPUTOHOMETPUUECKUX (PYHKIIHIA.

ApKKOCUHYC, apKCHUHYC, AapKTaHI€HC uucia. ApKkoTaHreHc uucia. [Ipocreiimme
TPUTOHOMETPUUYECKUE ypaBHEHUs. PellleHre TpUuroHoMeTpu4eckix ypaBHEHUH.

OOparHble TPUTOHOMETPUYECKHE (PYHKINHU, UX CBOWCTBA U Tpaduku. Permenne npocTedmmx
TPUTOHOMETPUUECKUX HEPABEHCTB.

CrerneHnb ¢ NEHCTBUTEIBHBIM MOKa3aTEIeM, CBOWCTBA cTeneHu. [IpocTeiiine nmoka3aTenbHbIe
ypaBHEHHUA U HepaBeHCTBa. [lokazaTenbHas GyHKIUA U €€ CBOMCTBA U rpaduK.

Jlorapugm uymcna, cBoiictBa norapupma. ecsruunsiii norapudm. Yucno e. HarypanbHbiii
norapudm. IIpeobOpazoBanue norapupmuyeckux BbIpaxkeHHil. Jlorapudmudeckue ypaBHEHUS H
HepaBeHCTBa. Jlorapudmudeckas GyHKIHS U ee CBOMCTBA U rpaduK.

Crenennas ¢pyHKuUs U ee cBoiicTBa U rpaduk. UppanmonansHbie ypaBHEHUS.

MeTtoa UHTEpBaJIOB ISl PELLICHUS HEPABEHCTB.

[IpeobpazoBanusa rpadukoB (YHKIUN: CABUT BIOJb KOOPIAMHATHBIX OCEH, PACTSHKEHUE U
CKaTHe, OTpPaKEHHE OTHOCUTEIHHO KOOPAWHATHBIX oOced. ['paduuecknme MeTOapl pemieHHs
ypaBHEHUU W HepaBeHCTB. PelieHune ypaBHEHHII M HEPaBEHCTB, COAEPXKALINX MEPEMEHHYIO O[T
3HAKOM MOJYJIS.

Cucrembl MOKa3aTeNbHBIX, JOTapU(PMHUUECKUX U UPPALUOHAIBHBIX ypaBHEHUU. CHCTEMbI
MOKa3aTeNbHBIX, JIOTapu(PMUIECKUX HEPABECHCTB.

Bzaumno oOparubie pynkuuu. ['paduku B3auMHO 00paTHBIX (QYHKIUH.

VYpaBHEHUS, CHCTEMBI YPABHEHUH C IIAPAMETPOM.

[TpousBoanas pynkuuu B Touke. KacarenpHas k rpaduky ¢yHkuuu. ['eomerpuueckuii u
duznueckuii  cMbBICT  TPOW3BOMHOW. [Ipow3BomHbIle dyeMeHTapHbIX  (QyHknwi. [IpaBuna
muddepeHnupoBaHus.
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Brtopas nponsBoaHasi, ee TeOMeTpUYECKH U U3HIECKHI CMBIC]T.

[TonsiTue o HempepbIBHBIX (QYHKIUAX. ToOdkM 3KcTpemyMma (MakCMMymMa ¥ MUHUMYyMA).
HccnenoBanue sneMeHTapHbIX (YHKUMHA Ha TOYKM SKCTpeMyMa, HauOoJbllee W HauMEHbIlee
3HAYEHHUE C TOMOIIbIO MPou3BOAHOM. [locTpoeHue rpaduKOB PYHKIHA C TOMOIIBIO TPOU3BOIHBIX.
[Ipumenenne nporu3BOAHON IPU PEIICHUH 3aay.

[TepBooOpaznas. IlepBooOpasHbie »neMeHTapHbIX QyHKIUH. Ilnomans KpuBOIMHEHHON
Tpanenuu. Popmyna Herotona-Jleitoaumna. OmnpeneneHHbI MHTETpat. Bpryucienue momazei
TUTOCKHUX (UTYp U 0OBEMOB TeJl BPALICHHUS C IIOMOIIBIO HHTErpaa.

I'eomeTpus.

[ToBTOpenue. Pemienne 3agad ¢ MpUMEHEHHEM CBOMCTB (UTYp Ha IUIOCKOCTH. 3aJayd Ha
JI0Ka3aTeIbCTBO M IIOCTPOEHHE KOHTpHpuMepoB. Mcmonb3oBaHne B 3ajadax IPOCTEHIIMX
JIOTMYECKUX MPpaBUil. Pelenne 3a1a4 ¢ MCIONb30BaHUEM TEOPEM O TPEYTOJIBHUKAX, COOTHOIICHUH B
NPSIMOYTOJIBHBIX TPEYroJlbHUKaX, (DaKTOB, CBSI3aHHBIX C YETHIPEXYrolbHUKaMu. Perienue 3amgay c
UCIOJIb30BaHUEM (DAaKTOB, CBS3aHHBIX C OKPYKHOCTsAMHU. PemieHue 3agady Ha HM3MEpeHHUs Ha
IJIOCKOCTH, BBIYMCIIEHUE JUIMH U IUIomaaeil. Pemenne 3agau ¢ MoMoILbI0 BEKTOPOB U KOOPAUHAT.

Harnsanaas crepeomerpusi. Durypsl U ux n3odpakenus (Ky0, mupamuaa, mpusma). OCHOBHBIC
MIOHSTHS CTEPEOMETPUH U UX cBolicTBa. CeueHus Kyda u TeTpalapa.

Touka, npsiMast ¥ IIOCKOCTb B IIPOCTPAHCTBE, AKCMOMBI CTEPEOMETPHH U CICIACTBUS U3 HUX.
B3auMHOE pacnosioKeHHe NPSAMBIX M IUIOCKOCTEW B IpocTpaHcTBe. [lapamienbHOCTh HpSAMBIX U
IIJIOCKOCTEH B MpocTpaHcTBe. M300pakeHre MPOCTEHIIINX MPOCTPAHCTBEHHBIX (PUTYP Ha ITOCKOCTH.

Paccrosiuust Mexy GpurypamMu B IpOCTPaHCTBE.

VYrasl B mipocTtpancTBe. [lepneHauKyIspHOCTh MPSAMBIX U INIOCKOCTEH.

[Tpoexuust purypsl Ha WIOCKOCTh. [IprU3HaKK MEPIEHUKYISIPHOCTH IPSIMBIX U TUIOCKOCTEH B
mpocTpaHcTBe. Teopema o0 Tpex NepIeHINKYISIpax.

Mpmuororpannuku. [Tapannenenunesn. CBoiicTBa NpsAMOYroJIbHOrO Napajuienenunena. Teopema
ITudaropa B npoctpancrse. Ilpu3ma u nupamuna. IlpaBuwibHas nupamMuja U IpaBUIbHAS MIPU3MA.
[Ipsmast nupamuaa. DI€MEHTHI IPU3MBI U TUPAMUIBI.

Tema BpameHus: MWIMHAP, KOHYC, cepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYroBOT'O
WIMHPA, IPSIMOTO KPYroBOro KoHyca. M300paxeHne Ten BpalleHus Ha MIIOCKOCTH.

[IpencraBiaenne 00 yYCEUEHHOM KOHYCE, CEYEHHUs KOHyca (IapajjieIbHOE OCHOBAHHUIO U
MIPOXOJIAIIIEe Yepe3 BEPIINHY), CeUSHHSI IMIMHIPA (MapaJlIeNbHO U MEPICHIUKYIISPHO OCH ), CEUCHUS
mapa. PassepTka nuimHIpa U KOHYyca.

[Tpocreiimye KOMOMHALMUM MHOTOTPAHHUKOB M TE€J BpallleHUs] MEXIy co0oil. Brrumcnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX (huryp (pedpa, AuaroHaIu, yribl).

I1nomans MOBEPXHOCTH IIPABUIIBHOW MUPAMUIbI U IPsIMOU Ipu3Mbl. [lmomans noBepxHocTu
IIPSIMOTO KPYroBOro HUIMHAPA, PSIMOr0 KPYrOBOrO KOHYCa M IIapa.

[Tousitue 06 o6beme. OObEM MUPaMUABI U KOHYCA, TPU3MbI U HWIMHApa. O0beM mmapa.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOIIEHMS] MEXAY IUIOHIANSMU TOBEPXHOCTEH U
o0beMaMH MOTI0OHBIX TE.

JIBrKEHUS B IPOCTPAHCTBE: NapajuIeIbHBIA NIEPEHOC, LICHTPAIbHAs CUMMETPHS, CHMMETPHS
OTHOCHUTEJIBHO IUIOCKOCTH, TOBOpOT. CBoiicTBa ABUKeHUH. [IpuMeHeHe IBUKEHUN IIPU PELLIEHUN
3a1ad.

Bextopsl 1 koopauHaThl B IipocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHUE BEKTOpa Ha YUCIIO,
yrosn Mexnay Bekropamu. KosummHeapHble M KOMIUIAHApHBIE BEKTOPBI. CKalsIpHOE MPOU3BENCHUE
BEKTOpOB. TeopeMa 0 pa3lioKEHMM BEKTOpAa IO TPEM HEKOMIUIAHApHBIM BekTopaM. CkasipHoe
IIPOM3BEIEHUE BEKTOPOB B KoopAuHarax. IIpuMeHeHHMe BEKTOPOB IIpH pEUICHMHM 3a7ad  Ha
HaXOXKJCHUE PAaCCTOSHUM, JITUH, TUIOMaAel 1 00bEMOB.

VYpaBHEHHE TUIOCKOCTH B MIPOCTPAHCTBE. Y paBHEHUE cepbl B mpocTpaHcTBe. DopMyna s
BBIYHCIICHUS PACCTOSHUS MEXly TOUKaMH B IIPOCTPAHCTBE.
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BeposiTHOCTb U cTaTHcTHKA. PaboTa ¢ JaHHBIMU.

[ToBTOopenue. Pemienune 3amauy Ha TaOnuyHOE W TpadUuecKoe MPEACTaBICHUE JIaHHBIX.
Vcnonb30BaHNe CBOMCTB M XapaKTEPHCTUK YHCIOBBIX HAOOPOB: CPEOHHMX, HaAuOOJBIIETO U
HavVMEHBIIIETO 3HAYEHUWs, pa3Maxa, Jucnepcuu. PemeHue 3amad Ha ONpENeNIEHHE YacTOThl U
BEPOSITHOCTH  COOBITHH. BbIuucieHHe BeposSTHOCTEH B  ONBITAX C  PaBHOBO3MOXKHBIMHU
3JIeMEHTapHBIMU Hcxonamu. Pemenue 3a1ay ¢ mpuMeHeHneM KoMOMHATOpuKH. Perenue 3amau Ha
BBIUMCIICHHE BEPOATHOCTEH HE3aBUCHMBIX COOBITUH, MpUMEHEHHE (OpMyIBl  CIOKEHUS
BEpOSITHOCTEH. Perenue 3a1a4 ¢ mnpuMEeHeHHEM Juarpamm Ditiepa, 1epeBa BeposSTHOCTEH, (hOpMYJIbI
beprymu.

VYcnoBHast BeposATHOCTb. [IpaBuiio yMHOKeHUs BeposiTHOCTEN. DopMyJia MOJHON BEPOSITHOCTH.

JluckpeTHbIE CiiydaliHbIe BEJIMYUHBI U pacupenencHus. HezaBucumele cirydaiiHble BEITMYHUHBIL.
Pacnipenenenne cyMMbl M IPOU3BEACHUS HE3ABUCUMBIX CITYYalHBIX BEJIUYMH.

MaremMaTuyeckoe 0KUAAHUE U JUCIIEPCUS CIy4allHOM BEIMYMHBL. MaTeMaTH4eCKOe 05KUIaHHUE
U JUCIEPCUSl CYMMBI CIy4alHbIX BEIWYMH. l'eoMeTpuueckoe pacrpezeneHve. buHomuanbHOeE
pacrpeneneHue U ero CBOMCTBaA.

HenpepbiBHbIe ciiydaiiHble BeTWYWHBL. [IOHSATHE O TJIOTHOCTH BEPOATHOCTH. PaBHOMEpHOE
pacnpezeneHue.

[Toka3aTenbHOE pacnpeneneHue, ero napameTpsl.

ITonssTue o HOpManbHOM pacnpenesneHuu. [lapameTppl HOPMaIBHOTO paclpeneacHUs.
[Ipumepsl ciydallHbIX BEJIMYHH, MOAYMHEHHBIX HOPMAJbHOMY 3aKOHY (IOIPELIHOCTh U3MEPEHUH,
pPOCT YEJIOBEKA).

HepasenctBo YeOnimeBa. Teopema beprymnn. 3akon Gonbiux uncen. BeiOOpoUHBIT MeTON
M3MEpEeHus BepoaTHOCTeH. Ponb 3akoHa OONBIINX YKCeN B HAyKe, PUPO/IE U OOLIeCTBE.

KoBapuanus 1Byx ciaydailHbIx BenuduH. [Torstue o koaddumuente koppemnsiiuu. COBMECTHBIC
HaOJII0ACHUS IBYX CIIy4ailHBIX BeIMYUH. BHIOOpOUHBIN K03 (HUITMEHT KOPPEIALIH.
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3. TemaTH4ecKoe IJIAHHPOBaHHeE MO yueOHOMY npeameTy «MaTtemaTuka» (10

— 11 kaaccewl)

Ne Ha3Banue pa3zaesia, TeMbl KosaunyecTBo
n/n 4acoB
10 knace

1. Pa3nes1 BBOIHOIO MOBTOPEHMS 4

1.1 [loBTropenune MaTepuana 7-9 Kiaccos 3

1.2 |BxomHas KOHTpOJIbHAs paboTa 1

Auredpa ¥ HaYaJ1a MAaTEeMATHYECKOI0 AHAJIN3A

2.  Paznen: Tpuronomerpuieckue PyHKIUH 20

2.1 [YucnoBasi OKpYKHOCTh 2

2.2 [YucnoBas OKpYKHOCTh Ha KOOPAWHATHOM TNIOCKOCTH 2

2.3 KoutponbHasg padora Nel no meme « Hucnosvie pynxyuu. Yucnosas oxkpyosrcnocmoy| 1

2.4 |CuHyC U KOCUHYC 2

2.5 [TaHreHC M KOTaHTeHC 1

2.6 [Tpuronomerpuyeckue (HyHKITUU YHCIOBOTO apryMEHTa 2

2.7 [Tpuronomerpuueckue (YHKIIMH YIIIOBOIO apryMeHTa 2

2.8 | ®opMynbl MPUBEICHUS 2

2.9 KontpoabsHas padora Ne 2 no meme « Tpuconomempuqeckue @yukyuuy 1

2.10 [ dyskums y = sin X, ee CBOWCTBA U rpaduk 1

2.11 | ®yHKIHS y = COS X, €€ CBOHWCTBA U TpauK 1

2.12 [Ipeobpa3oBaHue rpadKOB TPUTOHOMETPUYECKUX PYHKIUN 1

2.13 [ DyHkumu y = tg X, y = ctg X, UX CBOWCTBa U rpaduku 1

2.14 KontpomnwHas padota Ne 3 no meme « Tpueonomempuueckue (hynkyuu u ux 1
ceoticmeay

3. Pa3men: TpuroHomerpuieckue ypaBHeHHs 9

3.1 |Apkkocunyc. Perienue ypaBHEHHUs COS X = a 2

3.2 |Apxkcunyc. Penenne ypaBHeHHs sin X = a 2

3.3 |ApKTaHTeHC M apKKOTaHTeHC. PelieHne ypaBHeHus tg X =a, ctgx =a 2

3.4 TpuroHomeTpuuecKue ypaBHEHUS 2

3.5 |Koumponvnas paboma Ne 4 no meme « Tpuconomempuyeckue ypasHeHus» 1

4.  Pasznex: IlpeoOpazoBaHue TPUTOHOMETPHYECKUX BbIPAKEHHI 11

4.1 |CuHYC M KOCUHYC CYMMBI M Pa3HOCTH apTyMEHTOB 4

4.2 [TanreHc CyMMBI U pa3HOCTH apr'yMEHTOB 2

4.3 | @opMyIbl JBOWHOTO yIiia 2

4.4 [TIpeoOpa3oBaHHe CYMM TPUTOHOMETPHUECKHUX (YHKIIUN B IPOU3BEICHHS 2

4.5 KoutpombHas padora Ne 5 no meme «Ilpeobpazosanue mpuconomempuieckux 1
B8bIPAIICEHUILY

5. Pasnen: IlpousBoanas 24

5.1 [Yucnossle mocienoBarenbHOCTH. [Ipenen mocaeqoBaTeIbHOCTH 1

5.2 |CymMa 6€CKOHEUHOM TeOMETPUUYECKON MPOrpeccuu 1

5.3 [Mpenen pyakumm 2

5.4 |Onpenenenue Mpou3BOAHON 2

5.5 |BpluncieHue Ipou3BOIHOM 3

5.6 KontponbHas padora Ne 6 no meme «Ilpouzsoonasny 1

5.7 |YpaBHeHHe KacaTelbHOM K rpaduky QyHKINH 2

5.8 [IpumeHeHne MPOU3BOAHON IS UCCIETOBaHMS (DYHKIMI HA MOHOTOHHOCTD H 3
SKCTPEMYMBI

5.9 [loctpoenue rpapukoB QpyHKIUI 3

5.10 KoutponbHas padora Ne 7 no meme «llpumenenue npouzsooHou K UCciedo8aHuio 1

dyHKyuLi»
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5.11 [TIpumeHeHnEe TPOU3BOIHOM JJII OTBICKAHUS HaUOOJIBIIETO U HAMMEHBIIIETO 3
3HAUCHUH HEMPEPHIBHON (PYHKIIUU HA TIPOMEKYTKE
5.12 Bapmaum Ha OTHICKaHWE HAMOOJBIIETO M HAMMEHBIIIETO 3HAUCHUH BEITMYNH 1
5.13 |Koumponvnas paboma Ne 8 no meme «Ilpumenenue npouseo0noil Kk 1
uCcine008anuI0 YYHKyuil»
I'eomerpust
6 Pa3nen: BBegenne B crepeoMeTpuio 5
6.1 [TIpenmer crepeomMeTpuu. AKCHOMBI CTEPEOMETPHH 1
6.2 |HekoTopble CIEICTBHSI U3 aKCHOM 1
6.3. PemieHue 3a1a4 Ha MPUMEHEHHE aKCHOM CTEPEOMETPHUU U UX CIACACTBHMI 2
6.4 KontponbHas padora Ne 1 no meme «Axcuomvl cmepeomempuuy 1
7 Paznen: IMapanjiejJbHOCTh NPSMBIX M ILIOCKOCTEl 18
7.1 [lapajuiensHbIE NPSIMBIE B IIpocTpaHcTBe. [lapamienbHOCTh TPEX IPSIMBIX 2
7.2 [MapamienbHOCTh MIPSMOW U TNIOCKOCTH 1
7.3 |Pemenwue 3ama4 o Teme «llapamienbHOCTb IPSIMBIX, IPSMOW U TUIOCKOCTH)) 2
7.4 |CKpeumBarIInecs IpsiMbie 2
7.5 |Yrael ¢ cOHamnaBIEHHBIMUA CTODOHAMH. YTOI MEXIV IMIDSIMBIMU 2
7.6 KontpomnbHas padora No2 no meme «Bzaummnoe pacnonodicenue npsamvix, npsamou u 1
NII0CKOCTUY
7.7 [lapajuielbHBIC INIOCKOCTH 2
7.8 [Terpasap 1
7.9 [Mapamtenenurnesn 2
7.10 Bamauywm Ha MOCTPOCHUE CEUCHUI 2
7.11 KourponsHasa padora Ne 3 no meme «llapannrenvrocms naockocmeniy 1
8 Pasnen: [lepneHaInKyJIAPHOCTh NPAMBIX U IJIOCKOCTEH 19
8.1 [[lepnenaukynaspHbIC MPsMbIE B TpocTpaHcTBe. [lapauienbHbie IpsiMbIe, 2
MEePIeHIUKYISPHBIE TNIOCKOCTH
8.2 [lpu3HaKk NepneHINKYIIPHOCTH MPSIMOU U TNIOCKOCTH 2
8.3 [Teopema o IIpsIMOH, IIEPIIEHIUKYISIPHON ILIOCKOCTH 1
8.4 |Pemenue 3aa4 no reme «lleprneHanKyIspHOCTb OIPSIMON M MIOCKOCTH 1
8.5 |PaccrostHEE OT TOUKH JI0 IIIOCKOCTH. TeopeMa o TpEX MepneHInKYIsIpax 3
8.6 [Yrom Mexay mpsiMOi U TUIOCKOCTBIO 2
8.7 |Pemenwue 3amad 1mo Teme «llepreHuKyIISAp ¥ HAKIOHHBIC. YTOJ MEXTy MPAMOU 1 1
MIOCKOCTHIOY
8.8 |/IByrpaHHBII yroi 1
8.9 [pu3Hak NepHeHAUKYISIPHOCTH ABYX TIOCKOCTEH 2
8.10 TIpsMOVYToIbHBIN TapaJlIeIeIIHIIe 3
8.11 KontpomnwHas paborta Ne 4 no meme «llepnenouxynsaprocms npsamulx u 1
NIOCKOCHIEU)
9 Pa3znesn: MHOrorpanHuku 12
9.1 [TloHsiTHE MHOTOIpaHHHUKA 1
9.2 [lpwmsma. ITmomaas MOBEpPXHOCTH 3
9.3 [Tupamuga. Buasl nupaMugsl 4
9.4 |Pemcnue 3aga4 o teme «llupamumgar 1
9.5 |Cummerpus B npoctpaHcTse. [IoHATHE MPaBUILHONO MHOTOTPaHHUKA. DJIEMEHTHI 2
CUMMETPHUU IPABUILHBIX MHOTOI'DaHHHKOB
9.6 |KoutponbHas padora Ne 5 no meme «Mnozoepannuxuy 1
10 |Pa3mes: BekTopbl B MPOCTPAHCTBE 7
10.1 [IlonsiTue BeKTOpa B IpOCTpaHCTBE. PaBEHCTBO BEKTOPOB 1
10.2 |Croxenue u BIYUTaHUE BEKTOPOB. CyMMa HECKOJIBKHUX BEKTOPOB 1
10.3 [YMHOXEHHUE BEKTOpa HA YUCIIO 1
10.4 Kommianapubie BekTopbl. [IpaBuio mapamienenurmena 1
10.5 [Paznoxxenue BeKkTOpa 2
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10.6 KontponbHas pabota Ne 6 no meme «Bekmopul 6 npocmpancmeey 1

11  Paspen: O0o0maromee noBTopenne kypcea 3a 10 kiacca 7

11.1 [[ToBTopenue. TpuroHoMeTpuyeckre ypaBHEHHUS 1

11.2 [IloBTopenue. [IpeoObpa3zoBaHne TPUTOHOMETPHUECKUX BBIPAKEHUH 1

11.3 [loBtopenue. [IpumeHenne mporu3BOIHON 1

11.4 [TloBTopenue. ITapamienbHOCTh U NEPIEHINKYISIPHOCTD IPSIMBIX U MIJIOCKOCTEH 1

11.5 [loBTopenue. MHOrOrpaHHUKH 1

11.6 |[[ToBTOpeHue. BekTopbl B IPOCTpaHCTBE 1

11.7 Komnnexcnas (Ouaznocmuueckasn) KOHMpPoabHaAA padoma (RPoMeHcymouHas 1
ammecmayus)
Hroro: 136

11 knace

1. |Pa3mes BBOAHOTO MOBTOPEHHA 5

1.1 [loBTropenue matepuana 10 kmacca 4

1.2 BxomHasi KOHTpOJbHAs paboTa 1

Auredpa M Ha4yaJIa MaTEeMaTHYE€CKOr0 aHAJIN3a

2. Pa3nen: Ctenenu u KopHu. CTeneHHble PyHKIUH 15

2.1 [TloHsiTHe KOpHS N-# CTENEHN U3 ACHCTBUTEIHHOTO YUCIIA 2

2.2 | dyuKImU BUIAY = /X, UX CBOMCTBA M rpaduKH 2

2.3 |CpoiicTBa KOpHsI N-ii CTETIEHU 2

2.4 [Ipeobpa3oBaHre BRIPAKECHHM, COACPIKANTUX PATUKAIIBI 3

2.5 |KoutposbHas pabota no meme « Cmenenu u KOpHu» 1

2.6 [loHsATHE CTENICHH C JTFOOBIM PAIMOHAIBLHBIM ITOKA3aTelIeM 2

2.7 |CreneHHble (GYHKIIMH, UX CBOMCTBA U rpauKu 3

3.  [Paznen: Iloka3aTesibHasi M Jorapupmuyeckas GyHKIHH 22

3.1 [lokasarenbHast GyHKIHs, €€ CBOMNCTBA U TpaduK 3

3.2 [TlokazarenbHble ypaBHEHHS U HEPAaBEHCTBA 3

3.3 [KontponbHas pabota no meme «llokazamenvnasn ¢pyuxyus. Iloxazamenvhvie 1
VPABHEHUS U HEPABEHCMBA»

3.4 [loustue norapudma 1

3.5 UJlorapudmudeckas ¢hyHKIH, €€ CBOWCTBA U rpaduK 2

3.6 (CoiicTBa Jorapudmon 2

3.7 Jlorapudmuueckue ypaBHEHUS 3

3.8 KonutpomibHas pabota no meme: «Jloeapugpmuueckas ¢ynkyus. Jlocapupmuuecxkue 1

PABHEHULY

3.9 Jlorapudmmuueckue HepaBeHCTBA 3

3.10 JludbdepennupoBanue nmokazaTeabHON U JIorapuPMUIECKON (yHKITHHA 2

3.11 KoutpomnbHas pabota no meme « Ceoticmea noeapughmosy 1

4.  Pa3znen: IlepBooOpa3Hasi 1 HHTErpaj 7

4.1 [TlepBooOpa3Hasi ¥ HeOIpeaeleHHbII HHTErpall 3

4.2  OnpeneneHHBI HHTETPA 3

4.3 [KontponwsHas pabota no meme «llepsoobpasnas u unmezpany 1

5.  Pa3mesi: DjieMeHThbI TEOPUH BEPOSATHOCTEH M MAaTeMATHYECKOH CTATHCTHKHU 4

5.1 |Cratuctuueckas o0paboTKa JaHHBIX 1

5.2 [Ilpocreiinie BeposTHOCTHBIE 3a/1a41 1

5.3 |Coueranus u pasmenieHusi. Dopmymna 6uHoma HeroToHa 1

5.4 |CnyuaiiHble COOBITHS U UX BEPOSATHOCTH 1

6 Pa3nen: YpaBHenus u HepaBeHcTBa. CHucTeMbl YPABHEHUH M HEPABEHCTB 17

6.1 |PaBHOCHMJIBHOCTH YpaBHEHUH 2

6.2 |OO0mue MeToIbl pelIeHUs] ypaBHEHU N 3

6.3 |PemieHrie HEpPaBEHCTB C OJTHOM IMEPEMEHHON 3
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6.4 |VYpaBHEHUS U HEPaBEHCTBA C JBYMs MIEPEMEHHBIMH 2
6.5 |Cucrembl ypaBHEeHUH 3
6.6 KonTponbHas pabota no meme « Cucmemsvl ypagHeHuil U HEPABEHCMEBY 1
6.7 [3amauu c mapamerpamu 3
I'eomeTpus
7 Pa3nen: MeTo/1 KOOPpAUHAT B MPOCTPAHCTBE 15
7.1 [IpsmoyronbHas cucTeMa KOOPAWHAT B IPOCTPAHCTBE 1
7.2 KoopawrHathl BekTopa. CBSI3b MEKTy KOOPIMHATAMH BEKTOPOB M KOOPIUHATAMH 2
TOYEK
7.3 [Ilpocreiimue 3a1a4u B KOOPIAUHATAX 2
7.4 |VYron mexny Bektropamu. CKaJIipHOE MPOU3BEIACHIE BEKTOPOB 2
7.5 |BoluncneHue yrioB MEKIYy MPSIMBIMU U TUIOCKOCTSIMH 3
7.6 |Ismxenwus. Pemenue 3a1ad mo reMe «/IBrokeHUsD» 2
7.7 |Pemenue 3a1a4 no reme «MeToa KOOpIMHAT B MPOCTPAHCTBE 2
7.8 KontponbHas pabota no meme « Ckansippoe npouzgeoenue 8eKmopos 8 1
[IPOCTPAHCTBE. J{BUKEHU»
8 Pa3nen: Hlnmaunap, konyc, map 16
8.1 [Monstre nunuHapa. [Imomans MOBEpXHOCTH IUITHHIPA. 3
8.2 [Nonstre konyca. [Tnomaae MOBEpXHOCTH KOHYCA 2
8.3 |YcedeHHBI KOHYC 1
8.4 |Cdepa. YpaBHeHue chepbl 2
8.5 |BzammHoe pacronoxeHue chepbl U IIIOCKOCTH 1
8.6 KacarenpHas mI0CKOCTh K cdhepe 1
8.7 [nomank chepsl 2
8.8 |Pemenue 3amay no reme ««l{uamHap, KOHYyC, map» 3
8.9 KoutponbHas pabora no meme «L{ununop, konyc, wapy 1
9 Pasznen: O0nembl 20
9.1 [lonsTre obbemMa 1
0.2 |06beM NpsAMOYTOIHHOTO MapaJlIeNICIIUITe 1A 1
9.3 |O0BeM mpsiIMOi MPU3MBI 2
9.4 |O0beM nuIMHApa 1
0.5 Boruncnenue 00beMOB Tell C TOMOIIBIO OMPEICIEHHOr0 HHTerpasa 2
9.6 |O0BbeM HAKIOHHOHN MPU3MBI 1
9.7 |O0BeM nupamMuIbl 2
9.8 |O0BeM KoHYcCa 2
9.9 |Pemienue 3a1a4 Ha BBIYKMCIICHHE 00bEMOB IIPU3MBbI, TUPAMUIbI, [IUIMHIpA, KOHYCa 2
9.10 (O6Bem miapa, 00BEM MIAPOBOTO CETMEHTA, MAPOBOT'0 CJIOS M MAPOBOT0 CEKTOpa 3
0.11 [Inomanp chepsl 2
9.12 KoutposbHas pabota no meme « Ob6vemwly 1
10 [Pa3gen: Ob6o0maiee NnOBTOpeHre Kypca 3a 11 kiacca 13
10.1 [[ToBTOpenue. MHOrO4IEHBI 1
10.2 [ToBtopenue. Crenenu u kopHH. CTeneHHbIe )YHKITHH 1
[ToBTopenue. [TokazarenbHast u Jorapudmuueckas GyHKIUN 1
[ToBTopenue. [lepBoobpaszHas U HHTErpai 1
[ToBTOpEHME. DNIEMEHTHI TEOPUHU BEPOSITHOCTEN U MAaTEMaTUYECKON CTAaTUCTUKHU 1
[ToBTOpeHue. YpaBHeHus 1 HepaBeHCTBa. CHCTeMbl YypaBHEHUN U HEPABEHCTB 1
[ToBTopenue. MeToa KOOpIMHAT B IPOCTPAHCTBE 2
[Tosropenue. [lnnnnuap, KoHyc, m1ap 2
[ToBropenne. O0beM 2
Komnnekcnasa (Ouacnocmuueckasn) KOHmMpoavHas padoma (npomexcymounas 1

ammecmayus)
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Pezeps

Hroro:

136

Bceero:y 272
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