1. IMosicHUTEIbHAA 3ANMNCKA

Pabouas mporpamma mo npeamery «Marematuka» s 6a30Boro ypoBHs mpenojaBanus B 10-11 kmaccax cocraBieHa B
cootBeTcTBUM ¢ TpeboBaHusiMU OI'OC K CTPYKTYype U pe3yibTaTaM OCBOEHUSI OCHOBHBIX 00pa30BaTEIbHBIX MIPOTPAMM CPEIHETO
oOmero oOpazoBanusi. Lleapr ocBoeHHs mTporpamMmbl 0a30BOrO0 YpPOBHS — O0O€CIEUYeHHE BO3MOXKHOCTH HCIIOJIb30BAHUS
MaTE€MaTUYECKUX 3HAHUHM W YMEHUN B IOBCEIHEBHOW JKM3HM M BO3MOXHOCTH YCIEIIHOTO MPOJOJDKEHHS O00pa3oBaHUs I10
CIIEHHAIBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAAHBIM UCIIOJI30BAHUEM MATEMATUKHU.

Pabouas mporpamma no matematuke aiist 10-11 knaccoB pazpaboTaHa Ha OCHOBE CIAEAYIONIUX JOKYMEHTOB:

1. ®enepasibHBII TOCYAApCTBEHHBIA OO0OpAa30BaTENbHBIA CTAaHAAPT CpPEIHEro o0mero oOpa30BaHUs, YTBEPKICHHBIN
npuka3zoMm MunucrepcTBa oopazoanus U Hayku PO ot 17.05.2012 Ne 413 (B pea. ot 29.06.2017)

2. IlpumepHasi ocHOBHas 0011e00pa3oBareiibHas mporpaMmma cpennero oodiiero odpazoanus (IIporokon ot 28.06.2016r.
Ne 2/16-3)

3. Pabouas mporpamma kypca «MatemaTuka: AnreOpa W Havajla MaTeMaTHYeCKOro aHanmuza. ['eomerpus» (0Oa30BbIi
ypoBeHb) K npeaMetrHoil auHuu yueOHukoB JI.C. ArtanacsH 10-11 knaccel. / CoopHuk pabouux nporpamm. ['eomerpus (cocrt.
T.A. Bypmuctposa) - M.: [Ipocsemienne, 2018.

4. YMK: Marematuka: anrebpa U Hadajia MaTEMaTHYECKOTO aHAIM3a, reoMeTpusi. Anredpa U Hayaisa MaTeMaTHYeCKOTO
ananmm3a. YueOunuk. 10-11 xiaccel. ba3oBelit u yriyonenusiii yposau / IIILA. Amumos, F0.M. Kossrun, M.B. TkauéBa u ap. —
M.: [Ipocsemenue, 2018.

5. YMK: MaremaTuka: anredpa v Hauajga MaTeMaTHIecKoro aHanmsa, reomerpus. ['eomerpus. 10-11 kmaccrl. (ba3oBslit
yriyosneHHslil ypoan) / JI.C. Atanacsan, B.®. byry3os, C.b. Kagomies u ap. — M.: [IpocBemenue, 2018.

Jlannas paboyast mporpamMma MoJHOCTBIO OTpakaeT 0a30BbIil YPOBEHb MOATOTOBKY HIKOJIBHUKOB IO pa3jiesiaM MporpaMMBl.

OHa KOHKPETU3UPYET COJIEp)KaHHe TeM O0pa30BaTEIILHOTO CTAHJApTa W JIaeT MPUMEPHOE paclpeieicHue YYeOHBIX 4acoB IO



paszienam Kypca.

[IpuopuTeTHBIMHU HEIIMH 00yueHust MaTemMaThke B 10—11 kitaccax Ha 6a30BOM yPOBHE SIBIISIFOTCS.

(bopMHpOBaHUE IICHTPAIBHBIX MATEMAaTHYECKUX TMMOHATHH (YHUCIIO, BEIWYWHA, TeOMEeTpUYecKas (QUrypa,
NEPEMCHHAsI, BEPOSITHOCTh, (DYHKIIHS), OOCCICUYMBAIOIINX MPEEMCTBEHHOCTh M MEPCIEKTHUBHOCTh MAaTEMAaTHUYECKOTO
00pa3oBaHMs 00YYAIOIIUXCS;

MOJIBEJICHUE YYaIIMXCSl HAa JOCTYIMHOM JJisi HUX YPOBHE K OCO3HAaHUIO B3aMMOCBSI3M MAaTEMATHUKHU U OKPY>KaIOIIEro
MHpa, TOHU- MAaHUE MAaTEeMAaTHKH KaK YaCTH OOIIECH KyJIbTyphl YEJIOBEUECTRA,

Pa3BUTHE WHTCIUICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH ydYaluxcs, TO3HABATEIbHON aKTHUBHOCTH,
UCCJIeIOBATENbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS, UHTEPECa K U3YYCHUIO MAaTeMaTUKH;

dbopmupoBaHue (PYHKIIMOHATLHOW MATEMAaTHYECKOW TPAMOTHOCTH. YMEHHS paclO3HABaTh MAaTEMaTHUYECKHE
aCIleKThl B PpEANBHBIX JKU3HEHHBIX CUTYyallUIX W TMPU M3YUYCHUH JPYTUX YYEOHBIX TNPEAMETOB, MPOSBICHUS
3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (GOpMYIHpPOBaTh UX Ha S3bIKE MAaTEMAaTUKH M CO3/IaBaTh MAaTEMAaTHYCCKHUE MOJICIH,
MPUMEHSITh OCBOCHHBIM MAaTEMAaTHUYCCKHUM ammapaT A PeIIeHUs NMPaKTUKOPUEHTHUPOBAHHBIX 3a7ad, WHTEPIPETHPOBATH
U OIIEHUBATH IMOJIyUYEeHHbIC pe3yibTaThl . OCHOBHBIC JTUHUM cofeprkaHus Kypca matematnku B 10—11 knaccax: «Yucna u
BBIUMCICHUS», «Anareopa»  («AnrecOpandeckue  BBIpaXKeHUs», «YpaBHeHHWS W HepaBeHCTBa»), «Hauama
MaTeMaTHueckoro aanmsa», «lecomerpusi» («'eomeTpuueckue ¢urypsl ©u HX CBOHcTBay, «l3Mepenue
r€OMETPUYCCKUX BEIUYHH»), «BeposT-HOCTh U CTaTUCTHKa». J[aHHBIC JUHUU Pa3BUBAIOTCS MapaulejbHO, KaXKaas B
COOTBETCTBHM C COOCTBEHHOW JIOTHKOW, OJIHAKO HE HE3aBUCHUMO OJIHa OT JPyrod, a B TECHOM KOHTaKTe U
B3auMoJieicTBU. Kpome 3TOro, mx oOBEAMHSET JIOTHYECKas COCTAaBISIONIAs, TPAIUIIMOHHO MPUCYIAs MaTeMaTUKE U
MPOHU3BIBAIOIIAS] BCE MaTeMaTHUYEeCKHWE KypChl W cojaepkaTenbHble InHHH. ChopmynupoBanHoe B DenepanrbHOM
roCyJapCTBEHHOM OOpa30BaTEIbHOM CTaHJapTe CPEAHEro oOIero ooOpa3oBaHHs TpPeOOBaHUE «BIAJICHUE METOJaMHU
JIOKA3aTeNbCTB, AITOPUTMAMU PEIICHUS 3a7a4; YMeHUE GOPMYIUPOBATh OMpPEAEICHUs, aKCUOMBI U T€OPEMbI, TPUMEHSIThH

X, IPOBOAUTL JOKA3aTCIbHBIC PACCYXKACHHUA B XOAC PCIICHHA 3aaad» OTHOCHTCA KO BCEM KypcCaMm, a (1)0pMI/IpOBaHI/IC



JOTUYECKUX YMEHHI pacnpeaenseTcs o BCEM rojiaM 00y4YeHUs Ha YPOBHE CpeHEero o0I1iero oopa3oBaHusl.

B kypce maTremMaTHKU MOKHO BBIICIUTH CIEAYIOIIUE OCHOBHble codepicamelibHble AuHuu. «Anredpay, «DyHKIUNY,
«YpaBHEHHS W HEpaBeHCTBa», «IeomeTpus», «IINEeMEHTH KOMOWHATOPHUKH, TEOPHUH BEPOSTHOCTEH, CTATUCTUKU W JIOTUKH,
BBOJUTCS JIMHUSA «Havyana MaTeMaTH4ecKoro aHaln3a.

Copnepsxanue JUHUM «AJreOpa» cnocoOocTByeT (GOPMHUPOBAHUIO YV YUAIIMXCS MATEMATHYECKOTO ammapara Jjisi peiieHus
3a/1a4 U3 Pa3lielIoB MAaTeMaTUKH, CMEXKHBIX MPEIMETOB U OKPYXKalollled peadbHOCTH. S3BIK aireOphl MOAYEPKUBACT 3HAHUE
MAaTEMATUKU KAK A3bIKA JJISI TOCTPOEHUSI MATEMAaTUUECKUX MOJIEIIEN ITPOLECCOB U SIBJICHUN PEAIIbHOTO MUPA.

Conepxanue pazgena «DyHKUIUM» HAIEICHO Ha TMOJY4YEHUE IIKOJbHUKAMU KOHKPETHBIX 3HAHUW O (PYHKIMU Kak
BOKHEHIIIEH MaTeMaTUYECKON MOJCNH JJIsl OMMCAaHUs U UCCIEAOBaHUS pa3HOOOpa3HbIX MpolieccoB. M3yueHue 3Toro marepuaia
CIIOCOOCTBYET Pa3BUTHIO Yy YYaIlIUXCS YMEHUIO HCIIOJIb30BaTh PA3JMYHbBIC SI3bIKK MAaTEMaTUKHU (CIOBECHBIH, CHUMBOJIbHBIH,
rpaduyeckuii), BHOCUT BKjIaa B ((OPMUPOBAHKE MPEICTABICHUN O POJIM MATEMATUKU B Pa3BUTUH [TUBUWIN3AIUU U KYJIbTYPHI.

Conepxanue paszgena «YpaBHEHHSI U HEPABEHCTBa» CHCTEMATHU3UPYET CBEICHHUS O UYMCIIAX; HANPaBIECHO HA W3Y4YEHHE
HOBBIX BHUJIOB YMCIJIOBBIX BBIPAXKEHUN U (POPMYII; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB M BBIUMCIUTEIHHOU KYJIBTYPHI,
paclIMpeHre U COBEPIICHCTBOBAHUE alreOpanyecKkoro arrmapara, copMHUpOBaAaHHOTO B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHUE K
PELICHUIO MaTEeMAaTUYECKUX U HEMAaTEMaTUUECKHUX 3a/1a4.

Conepxanue nuHUU «l'eoMeTpus» HaAIMpaBlIeHO Ha M3YYEHHE CBOWCTB MPOCTPAHCTBEHHBIX TEJ, POPMUPOBAHUE YMEHHUS
MIPUMEHATH MTOJTYYECHHBIE 3HAHUS ISl PELICHHS TPAKTUYECKUX 3a1a4.

Paznen «OnemMeHTh KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH, CTATHUCTHKU WM JIOTUKH» — O0OS3aTeNbHBIM KOMIIOHEHT
IIKOJIBHOTO 00pa30BaHMsl, YCUIMBAIOMIMKM €ro MpUKIAJHOE U MPaKTUYECKOE 3HAuYeHHE. JTOT Marepuan HeoOXOIUM, MpEexie
BCEro, 1151 (popMupoBaHus y ydamuxcst GyHKIIMOHATHHOW TPAMOTHOCTH — YMEHUSI BOCIIPUHUMATD U KPUTHUECKH aHAIM3UPOBATh
nH(pOpMaIUIO, TPEACTABIATh PA3TUYHBIX (PopMax, MOHHUMATh BEPOSITHOCTHBIM XapaKTep MHOTUX peajbHBIX 3aBUCHUMOCTEM,

IMPOU3BOAUTD HpOCTCﬁIHPI@ BCPOATHOCTHELIC paC‘IéTBI. I/IsyquHe OCHOB KOM6I/IHaTOpI/IKI/I MMO3BOJIMT y4dJallleMyCs OCYLICCTBIIATH



paccMOTpeHUE ciiydyaeB mnepedopa M MOACYET 4YMciia BapUAHTOB, B TOM YMCIIE B MPOCTEHIIMX MPUKIAAHBIX 3anayax. [lpu
M3YYCHUU CTATUCTUKH M BEPOSTHOCTH OOOTAMAIOTCS TPEJICTABICHHUS O COBPEMEHHOW KapTHMHE MHpPa M METOJax ero
uccienoBanus, GOpMHUpPYETCS TMOHMMAaHUE POJM CTATUCTUKM KAaK MCTOYHMKA COLMAIBHO 3HAYMMOW HWHGOpMALMK, WU
3aKJIaJIbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIUICHUS.

Paznen «Hauana MaTeMaTnyeckoro aHajan3a» 3HaKOMHUT C OCHOBHBIMH UJIESIMU M METOJaMU MAaTEMATUYECKOTO aHAIHU3a.

AJireOpa u HayaJIa aHAJIM3a

Petienue 3a1a4 ¢ UCMOIB30BaHUEM CBOMCTB CTEMEHEN U KOPHEHN, MHOTOUYJIEHOB, TPeoOpa30oBaHUi MHOTOWICHOB U IPOOHO-
PAlMOHAIIBHBIX BBIPAXKEHUM.

Pemienue 3a1a4y Ha JBUXKEHUE U COBMECTHYIO paOOTy C MOMOIIBIO TMHEUHBIX U KBAJPATHBIX YPABHEHUI U UX CUCTEM.
Pemienue 3aa4u ¢ mOMOIIIBIO YHCITOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM MEpPEeMEHHOM, C TPUMEHEHUEM U300paKeHUs
YU CJIOBBIX POMEKYTKOB.

Pemenue 3a1a4 ¢ HCMOIB30BAHUEM YMCIOBBIX QYHKIUN U UX rpadukoB. Mcnonab30BaHne CBOMCTB U rpa)MKOB JIMHEHHBIX

Y KBaIPaTUYHBIX (QYHKLIMIA, 00paTHON MPONOPLHUOHATBHOCTH U PYHKIIUHU Y = Jx. ['padprueckoe perieHre ypaBHEHUN U
HEPABEHCTB.
TpuronomeTtpuyeckasi OKpy>XKHOCTb, paduanHas mepa y2ia. CUHyC, KOCUHYC, TAHT'€HC, KOMAaH2eHC TIPOU3BOJILHOTO Y.

OCHOBHOE TPUTOHOMETPUIECKOE TOXKACCTBO M CIEACTBUS U3 HETO. 3HAUCHUS TPUTOHOMETpUYecKnX (yHKImiA 11 yrios 0°, 30°,

45°, 60°, 90°, 180°, 270°. (0, pan). Dopmynvl CrONHCEHUS MPULOHOMEMPULECKUX PYHKYUL, opmynbl npusedeHus,
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Gopmynvl 0801IHO2O apeymMeHma.
Hymu pyHKIMM, mpomMeXyTKH 3HaKOITOCTOSIHCTBA, MOHOTOHHOCTh. Hanbobiiee 1 HauMeHbIee 3HaueHne (YyHKITHH.
[Tepuonuueckue GyHkIuu. YeTHOCTh ¥ HEUETHOCTh GyHKIUN. ClodicHble (yHKYUU.

Tpuronomerpuueckue QyHKIUNA Y =COSX, Y =SinX,y =1t9X. @yuxyusa y =ctgx . CBONCTBA U IpaPUKU TPUTOHOMETPUUECKUX

(GyHKITUH.



APKKOCHHYC, apKCUHYC, apKTaHT€HC YUCa. Apkkomaneenc yucaa. llpocTeime TpUroHoOMeTpu4ecKrue ypaBHEHUSI.
Pemienne TpUroHOMETPUYECKUX YPaBHEHUM.

Obpamuvie mpueconomempuyeckue QyHKyuu, ux ceoticmea u epaguxu. Pewenue npocmetiwux mpueoHomempuyeckux
HEepaseHcms.

CreneHb ¢ IeHCTBUTEIBHBIM MOKa3aTeIeM, CBOMCTBa cTeneHu. [IpocTeiire noka3zaTenbHbIe YpaBHEHUSI U HEPABEHCTBRA.
[TokazaTenbHas GyHKIMA U €€ CBOMCTBA U Tpaduk.

Jlorapudwm gyucna, cBoiicta morapudma. Jlecatuunsiii sorapudm. Yucno e. Hamypanvroiii no2apugm. IIpeodbpazoBanme
norapudMuueckux BoipakeHuit. Jlorapudmuueckue ypaBHeHUs U HepaBeHCTBA. Jlorapudmuyeckast QyHKIUS U €€ CBOMCTBA U
rpaduk.

CreneHHast pyHKIUS U ee CBOMCTBA U rpaduk. MppanuoHaibHble ypaBHEHUS.

Memoo unmep6anog 0iis peuieHus: HepageHcms.

IIpeobpazosanus epaghuxos hyukyuil: cosue 800716 KOOPOUHAMHBIX OCELl, PACMISINCEHUE U CHCAMUE, OMPAANCEHUE
OMHOCUMENLHO KOOPOUHamHux oceu. I paguueckue memoowvl pewienus ypagHenuti u Hepagencms. Pewenue ypagnenuti u
HEPABeHCM8, COOePAHCAUUX NEPEMEHHYIO NOO 3HAKOM MOOYJIA.

Cucmembl NOKA3AMENbHBIX, 102APUPGMUYECKUX U UPPAYUOHATbHBIX YpasHeHull. Cucmembl NOKA3AMeNbHbIX,
Jlo2apugmuyeckux HepageHcms.

Bzaumno oopamuvie pynxyuu. I pagurxu e3aumno obpamusvlx hynKyuil.

Ypasnenus, cucmemul ypasnuenuti c napamempom.

[TpousBoanas ¢ynknuu B Touke. KacarenbHas k rpaduky dhyakuun. ['eomerpudeckuii 1 GU3NIECKUN CMBICIT
npou3BoiHOMU. [IpousBoaHbIe deMeHTapHbIX GyHKIUN. [Ipasuna ouggepenyuposanusi.

Bmopas npouszeoonas, ee ceomempuyeckuil u Qpusuyeckuil CMulCi.



[TonsiTue o HenpepbIBHBIX QYHKIUAX. ToukH 3KCTpeMyMa (MakcuMyMa U MUHUMYMa). VccnenoBanue anemMeHTapHbIX
GbyHKIMI Ha TOUKH SKCTpEeMyMa, HanOoJIbIlIee ¥ HaMMEHbIIIee 3HaU€HUE C MIOMOIIBIO TPOU3BOHON. [locmpoenue epaghuxos
@YHKYULL ¢ NOMOWBIO NPOU3800HbIX. [IpumeHenue npou38oo0HOL NPU peuleHuu 3a0adu.

[TepBooOpasHnas. [lepsoobpasnvie anemenmapHulx Qyuxyutl. Ilnowaos kpusonunetinou mpaneyuu. opmyna Hoetomona-

Jletibnuya. Onpedenennvlii unmezpal. Beiyucnenue niowaoeu niocKux pusyp u 00vemos mei 8paujeHusi ¢ NOMOUbI0 UHmMezpad.

I'eomerpus

Pemenue 3aa4y ¢ npuMEHEHUEM CBOMCTB (PUTYp Ha TIOCKOCTHU. Perenue 3aa4 ¢ UCIOIb30BaHUEM TEOPEM O
TPEYTOJbHUKAX, COOTHOUIEHUN B MPSIMOYTOJIBHBIX TPEYTOJbHUKAX, ()aKTOB, CBA3aHHBIX C UETHIPEXYroibHUKaMU. Pelienue 3anau
C UCIOJb30BaHUEM (PAKTOB, CBSI3aHHBIX C OKPYKHOCTSIMU. Perienue 3a1au Ha u3MepeHus Ha TIIOCKOCTH, BEIYUCIICHUE JUTUH U
riomaaeit. Pewenue 3a0ay ¢ nomowbio 6eKmMopos u KOOPOUHAm.

Harnsinnas crepeomerpust. @urypsl 1 ux n3o0paxkenus (Ky0, nupamuia, npusmMa). OcHosHbie noHAmuUs cmepeomempuu u
ux ceoticmea. Ceuenus Ky0a u TeTpadpa.

Touka, npsiMasi ¥ IJIOCKOCTh B IPOCTPAHCTBE, AKCUMOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX. B3auMHOE pacIionoxeHne
NPSAMBIX U TJIOCKOCTEN B mpocTpaHcTBe. [lapamienbHOCTh NpsIMBIX U TUIOCKOCTEN B MpocTpaHcTBe. M300paxkeHre npocTemmx
MPOCTPAHCTBEHHBIX (PUTYP HA IMIOCKOCTH.

Paccrostnust Mmexy hurypamu B mpoOCTPaHCTBE.

VYrael B poctpancTie. [lepneHanKyaIsspHOCTh IPSMBIX U INIOCKOCTEN.

[Tpoexrust purypsl Ha MWIOCKOCTh. [Ipu3HaKy MEpIIEHIUKYISIPHOCTH MIPSMBIX U TUIOCKOCTEH B MPOCTpaHCTBE. Teopema o
TpeX MEepHeHIUKYIIsIpax.

Muororpannuku. [lapannenenunen. CBoiicTBa mpsAMOyToiabHOTO mapaienenumena. Teopema [Tudaropa B mpoctpaHcTBe.

[Ipu3ma u nmupamua. [IpaBunbHas nupaMuaa U npaBuibHas npusma. [psmas nupamuaa. D1€eMEHThI PU3MbI U TUPAMUIBI.



Tena BpaieHus: UUIUHAP, KOHYC, cepa U map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO IMJIMHJPA, IPSIMOT0 KPYTOBOT'O
KoHyca. M300paxenue Ten BpalieHus Ha IIIOCKOCTH.

lIpeocmasnenue 06 yceueHHOM KOHYCe, ceueHUs KOHYca (napaiebHoe OCHOBAHUIO U NPOXoosujee uepes epuiuty),
ceuenusi YuIuHopa (napanieibho u nepneHouKyIsapHo ocu), cevenus wapa. Pazeepmka yununopa u xouyca.

lIpocmertiwiue kombUHAYUU MHO202PAHHUKOS U MeTl 8pajerUs medcdy cooou. Beraucienune 31eMeHTOB IPOCTPAHCTBEHHBIX
dburyp (pebpa, TMaroHaIu, yribl).

[1omans NOBEPXHOCTH NMPABUIILHON NUPAMUIBI U IPSIMOM IpU3MBL. [101mans NoBEpXHOCTH NPSIMOTO KPyrOBOT'O
UUAJIMH]IpA, IPSIMOTO KPYrOBOTO KOHYCa U IIapa.

[Tonsarue 06 o6beme. OObEM TUPaMUJIBI U KOHYCA, TPU3MBI U nHApa. O0beM 1apa.

Ilooobnvie mena 6 npocmpancmee. COOTHOIIEHUS! MEXY TUIOLIAASIMU TOBEPXHOCTEN M 00BEMaMU OT00HBIX TEll.

Heuswcenus 6 npocmpancmae: napaiiesibHulil NepeHoc, YeHMpPAanbHdas CUMMemMpUs, CUMMEMpPUsi OMHOCUMEIbHO
niockocmu, nosopom. Ceoiicmea osuxceruti. Ilpumenenue 08udicenuil npu peuieHuu 3a0au.

BekTopsl 1 KOOpAMHATHI B MpocTpaHcTBe. CymMMa BEKTOPOB, YMHOKEHUE BEKTOPA HA YUCIIO, YTOJI MEXIAY BEKTOpPaMH.
Konnuneapnbie 1 KoMIIaHapHbIE BEKTOPBL. CkansapHoe npoussedenue 6ekmopos. Teopema o pasnodcenuu eKmopa no mpem
HekomMnaanapHvim eekmopam. CKansipHoe npouzgeoenue 6eKkmopos 8 koopounamax. llpumenenue 6ekmopoe npu peutenuu 3a0ay
HA HAXO0JCOeHUe PaACcCMOHULL, OUH, NAoWaAoell U 00beMOos.

Ypasnenue nnockocmu 6 npocmpancmse. Ypaeuenue cghepvi 6 npocmpancmee. Popmyna 015 8blYUCIEHUS PACCMOAHUS

Me.?fC()y moukamu 6 npocmpaHcmee.

BepositHocTh ¥ cTaTucTHKA. PaboTa ¢ JaHHBIMU
Pemenue 3amay Ha TabnuyHOE U rpadudeckoe npeacTaBiIeHUe NaHHbIX. MCToap30BaHne CBOWCTB U XapaKTEPUCTHK
YHUCJIOBBIX HA0OPOB: CPEIHUX, HAUOOJIBILIETO U HAUMEHBILIET0 3HAYCHHUS, pa3Maxa, ducnepcuu. Pewenue 3a0ay na onpedenenue

yacmomol U 6€epoAmHocmu coovimuul. Boruucnenue 6€p0}ZI’}’ZHOCm€L7 6 Oonvimax ¢ paeHOBO3MONCHBIMU dTIEMEHMAPHBIMU UCX00AMU.



Pewenue 3a0au c npumenenuem xomounamopuxu. Pewenue 3a0au Ha eviuucienue 8eposmuocmeil He3a8UCUMbIX COObIMULI,
npumeHenue opmyasl clodxiceHus geposmuocmei. Pewenue 3a0au ¢ npumenenuem ouazpamm Jiliepa, oepesa 6eposimHocmell,
Gopmynvr Beprynnu.

Yenosnas eeposmnocme. [Ipasuno ymmnoscenus geposmuocmeni. opmyna noaHou 6eposmHocmu.

Juckpemusie cryuatinvie senuyunsl u pacnpeoenenus. Hezasucumvole cnyyaiinvie enuuunsvl. Pacnpedenenue cymmoi u

I’lp0u36€0€HZ/lﬂ He3a6UCUMDbBIX CJZy’-lCllele GEJITUYUH.

3. [lnanupyemble pe3yabTaThbl

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS IIPOrpaMMbl Y4eOHOTO npeaMeTa «MaTeMaTHKay XapaKTePU3yrOTCS.

I pasxioanckoe eocnumanue:

CchOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMK OOYYAIOIIEroCsl KaK aKTUBHOTO M OTBETCTBEHHOT'O 4YJIEHA POCCUNUCKOTO
00IIIeCTBa, MPEJACTABICHUEM O MaTeMaTHUYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS PA3IUUYHBIX CTPYKTYDP, SIBICHHUH, MPOIECAYP
IPpayKJIaHCKOro oO0IecTBa (BBHIOOPHI, OMPOCHI W IIp.), YMEHHEM B3aMMOJCHCTBOBaTh C COIMAJIbHBIMH WHCTHTYTaMH B
COOTBETCTBHH C UX (PYHKIHMSIMHU U Ha- 3HAUYCHUEM.

Ilampuomuueckoe eocnumanue:

Cc(hOpMUPOBAHHOCTHIO POCCHMCKON TpaXkIaHCKON MACHTUYHOCTH, YBAXKEHHUSI K MPOIUIOMY U HACTOSIIEMY POCCUUCKOM
MaTEMAaTUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTHKEHHUSIM POCCHUUCKHX MATEMAaTUKOB M POCCHUMCKOM MaTeMaTHYE€CKOU
IIKOJIbI, K UCMOJIb30BAHUIO ATUX JIOCTHXEHUHN B IPYTUX HayKaX, TEXHOJOTUAX, chepax YKOHOMUKH .

lyxoeno-upaecmeennozo 60CNUMAHUAL

OCO3HAaHUEM JYXOBHBIX IIEHHOCTEH POCCHMCKOIro Hapoja; Cc()OpMUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHUS,
ATUYECKOTO TMOBEACHMUS, CBSI3AHHOIO C MPAKTUYECKUM MPUMEHEHHEM IOCTHXKEHHN HAyKH U JIESITEIbHOCTHIO YUYEHOTO;
OCO3HaHWEM JINYHOTO BKJIAJA B TIO- CTPOEHUE YCTOMYMBOTO OYyMyIIIEro .

Icmemuueckoe eocnumanue.

ACTETUYECKUM OTHOIIIEHHEM K MUY, BKIIOUas 3CTETUKY MaTeMaTHUUYE€CKHUX 3aKOHOMEPHOCTEN, 0OBEKTOB, 3a7a4, PEIICHUI,
paccyX- A€HUW; BOCIPUUMYUBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA .

Du3uueckoe eocnumanue:
chopMHUPOBAHHOCTHIO YMEHUSI MPUMEHSITh MaTeMaTUUECKHE 3HAHUS B MHTEpECcaxX 3JI0pOBOTO M O€30MacHOro oOpasza »KU3HH,
OTBETCTBEHHOI'0 OTHOIICHHUS K CBOEMY 3I0pOBBIO (340pOBOE MHTaHHE, COATAHCUPOBAHHBIM PEKHUM 3aHATHH W OTAbIXA,



peryisipHasi (pU3HUYECKas aKTUBHOCTH); (PM3UYECKOTO COBEPIICHCTBOBAHUS, NMPHU 3aHATHSAX CIOPTHBHO-03J0POBUTEIBLHOMN
NEeSTENbHOCTBIO.

Tpyooeoe eocnumanue:

FOTOBHOCTBHIO K TPYZY, OCO3HAaHHEM IIEHHOCTH TPYJOJIIOOUS; MHTEPECOM K Pa3NIMYHBIM cdepam MpodecCuoHaIbHON
JESITETbHOCTH, CBSI3aHHBIM C MaTEeMaTUKOW W €€ MPUIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymayriei
npodeccur U pealn30BbIBaTh COOCTBEHHBIE YKM3HEHHBIC IUIaHbl, TOTOBHOCTHIO U CIOCOOHOCTHIO K MaTeMaTHYECKOMY
00pa30BaHUI0 M CaMOOOPAa30BAaHUIO Ha MPOTSHKEHUU BCEW JKM3HU; TOTOBHOCTHIO K AKTHBHOMY YYAacCTHUIO B pPEIICHUU
MPaKTUYECKUX 33]a4 MaTEMaTUYECKON HANPaBIEHHOCTH .

IKonozuyeckoe gocnumanue:

c(hOPMUPOBAHHOCTHIO IKOJIOTHYECKON KYyNbTYpbhl, MOHWMAaHUEM BIUSHUS COLMATBbHO-DKOHOMHYECKUX TMPOILIECCOB Ha
COCTOSIHUE NMPUPOJAHOMN U COLMAIBHOM Cpefibl, OCO3HAHUEM ITI00AIBHOTO XapaKTepa KOJOTMYECKUX MpoOsieM; OpHUeHTaluen
Ha TPUMEHEHUWE MATEeMaTHYECKMX 3HAaHUM [Js pelleHus 3a7ad B oOOJacTH OKpy»Karo- IIEed Cpelbl, MIAaHUPOBAHUS
MOCTYIKOB M OLEHKH MX BO3MOYKHBIX MOCIEICTBUM ISl OKPYKAIOILIEH CPEJIbI .

Ilennocmu HayuHO020 NO3HAHUA

c()OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO CO- BPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU
MPAaKTUKH, MOHUMAaHHEM MAaTEMAaTHYeCKOW HayKHh KakK cdepbl 4YelOBEYECKOU NeATeNbHOCTH, DATAaNoOB €€ pa3BUTUA H
3HQUMMOCTHU [JIsI Pa3BUTHSl UMBWIM3AIMH, OBJIAJCHUEM S3bIKOM MAaTEMAaTUKH W MAaTEeMaTUYECKOW KYJIbTYpOH Kak
CPEACTBOM TMO3HAHMSI MHUpPA;, TOTOBHOCTBIO OCYIIECTBISITh NPOEKTHYIO U  HCCIEIOBATEIbCKYIO JIEITEIbHOCTh
VHIWBUIYaJIbHO U B TpYIIIIE.

MeTanpeaMeTHble Ppe3yJabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOTO mpeamera «MaTeMaTHKa» XapaKTepPU3YHOTCS
OBJIAJICHHEM YHUBEP-CATbHBIMU HO3HABAMENbHBIMU OClCMBUAMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OeliCMEUsIMU,
VHUBEPCATbHLIMU PeCYAAMUBHBIMU OCUCBUIMU.

1) Vuueepcanvnvle nosnasamenvuvle oeiicmaus, obecneyusarom Gopmuposanue 6a306blX KOSHUMUBHBIX NPOYECCO8

ooyuarowuxcs (oceoenue memooos8 NO3HAHUSL OKPYHCAIOUWE20 MUPA; NPUMEHEHUE N102UYeCKUX, UCCAeO08AMENbCKUX

onepayuil, ymeHuil pabomamo ¢ UHGOpMAYUElL).

bazoevie nozuueckue oeiicmeus:

® BBHISABIATH M XapaKTEPU30BaTh CYIIECTBCHHBIC NMPU3HAKH MAaTEMAaTHYCCKUX OOBEKTOB, MOHSATHUH, OTHOIICHUH MEXIY

MOHATUS- MU, (I)OpMy.]'H/IpOBaTB OIIpCACICHUA HOHHTHI?I; YCTAaHABJINBATb CymeCTBeHHBIﬁ IIPpHU3HAK I(J'IaCCI/I(I)I/IKaHI/II/I,



OCHOBAHUS Il 00OOIIEHUS] U CpaBHEHUS, KPUTEPHUU MPOBOJUMOTO aHAIMN3A;

BOCIIPUHUMATh, (HOPMYJIHUPOBATH U MPEOOPA30BBIBATh CYXKIEHUS: yTBEPAUTEIbHbIC U OTpUIATEIbHbIC, CAUHUYHBIE,
YaCTHbBIC U OOIIKE; YCIOBHBIE,

BBISIBJISITh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHUBOpeUns B (haKTaX, JaHHBIX, HAOTIOJACHUSIX H
YTBEPXKIAEHUSIX ; TIpeIaraTh KPUTSPHUH ISl BBISIBICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;

JeNaTh BBIBOJABI C HWCIOJIB30BAaHWEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W WHIYKTUBHBIX YMO3aKIIOUCHHH,
YMO3aKJIIOYeHUH MO aHAIOTHH;

NPOBOJIUTh CaMOCTOSITEIBHO JIOKa3aTeIbCTBA MAaTEMaTHYCCKUX yTBep)KAeHUH (IpsMble W OT HPOTHBHOTO),
BBICTPaMBaTh ApPTYMEHTAIUIO, MPUBOAUTH MPHUMEPHI W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS H
BBIBO/IbI;

BBIOMpATh CHOCOO pelieHus y4eOHOH 3amauu (CpaBHHBATh HE- CKOJIBKO BapHAHTOB PEIICHHS, BHIOMPATh HanOoJee
MOAXOASAIINN ¢ YIETOM CaMOCTOSITECIBHO BBIJICIICHHBIX KPUTCPHEB).

bazoevie uccnedoosamenvckue oeiicmeus:

HCTIONIB30BaTh  BOMPOCHI  KaK  HCCIEAOBATCIbCKUH  HHCTPYMEHT TO3HaHWS; (OPMYIHUPOBATH  BOMPOCHI,
GuKcHpyrOIMe MPOTUBOpEYHE, NPOOIEMy, YCTaHABIMBAaTh HWCKOMOE W JaHHOE, (OpMHUPOBATH THIIOTE3Y,
apTyMEHTHUPOBATh CBOIO MO3UIINIO, MHCHHUE,

MPOBOJIUTh CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIICPUMEHT, HCCIEAOBAaHUE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOTO OOBEKTa, SIBJICHUS, TPOIECCa, BBISIBICHUIO 3aBHCHUMOCTEH MEXIy OOBEKTaMH, SBJICHHSMH,
npolieccaMu;

caMOCTOSATEIbHO (GOpPMYIMPOBaThH OOOOIIEHUS W BBIBOJALI MO pe3yjibTaTaM MPOBEAEHHOTO HAOIIOJCHUS,
HCCIIEIOBAaHMS, OIEHUBATH JOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BEIBOJOB 1 0OOOIIEHMIT,

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BbI- IBUTATH MPEANOI0KEHHS O €r0 Pa3BUTHU B HOBBIX

YCIIOBUAX.



Paboma ¢ ungpopmayueit:

® BBIABIIATH AePUIUTHI HHOOPMAIUMHU, TaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha BOMPOC U ISl PEIICHUS 3a]lauu; BBIOUpATh
WHQOpPMALIMIO M3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
MH(OPMALINIO PAa3IUYHBIX BUAOB U POPM Mpe/ICTaBICHUS,

® CTPYKTYpPHUPOBATh HHPOPMALIHIO, IPEACTABIATH €€ B pa3IMYHBIX (hopMax, WILTIOCTPUPOBATH IpadUueCKHy;

® OIICHUBATH HAJAEKHOCTh HHOOPMAIIMH IO CAMOCTOSITETFHO CPOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vhueepcanvhble KOMMYHUKAMUBHbBIE OcliCmeus, 00ecneyusarom cooOpmMupo8aHHOCmMb COYUAIbHBIX HABLIKOS
odyuarowuxcsi.
Obwenue:

® BOCHPUHUMATH W (HOPMYIHUPOBATH CYXKJICHUS B COOTBETCTBHU C YCIOBUSMH M IEISIMH OOIICHHS; SCHO, TOYHO,
TPAMOTHO BBIPa)XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M NMHUCHBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOIYy PCIICHUS
3a/1a9¥, KOMMEHTHPOBATh MOTYyUYCHHBIN PE3yiIbTaT;

e B Xoae OOCYXICHHsS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl, TPOOJEMBI, peIIaeMOW 3aJauH,
BBICKA3bIBaTh HJEH, HAIlCJICHHBIE Ha IMOWCK PEIICHUS, COMOCTABISITh CBOHW CYXICHUS C CYXICHUSIMH JIPYyTHX
YYaCTHUKOB JIMaliora, OOHApYy>XHWBaTh pPa3jIM4YUe W CXOJCTBO TMO3HUIIHHN, B KOPPEKTHOH (opme GOpMyIupOBaTH
pa3HOTJIACHs, CBOM BO3PaKEHUS;

® TPEICTAaBISATh PE3YJIbTAThl PEIICHUS 3aJa4yd, DKCIEPUMEHTa, WMCCIEIOBaHMS, IMPOEKTA;, CAMOCTOSTEIBHO BBIOHMpAThH
dopMaT BBICTYIUICHHS C YYETOM 3a7a4 MPE3CHTAIMA U OCOOCHHOCTEH ayIUTOPHH.

Compyonuuecmeo:

® [IOHMMATh W WCIIOJB30BAaTh MPEUMYIIIECTBA KOMaHIHOW M WHIWBHUAYATbHOW PaOOTHI MPHU PEIleHWH Y4eOHBIX 3a7ad,
NPUHUMATH IIeJIb COBMECTHOH NIEeSITeIbHOCTH, TUIAHUPOBATh OPTaHU3AIlMI0 COBMECTHOW PadOThI, pacHpenesaTh BUIbI
paboT, TOTOBApPUBATKLCS, 0OCYKIATh MPOIIECC U PE3YIbTAT pabOThI; 0000IIATh MHEHUS HE- CKOJIBKUX JTIOJCH;

e YyYacTBOBaTh B TIPyNIoOBBIX (opMmax paboTel (0OCykjaeHHs, OOMEH MHEHHH, «MO3TOBBIC IITYPMbD» W HHBIC);



BBIMIOJIHATh CBOKO 4acTh paOOThl U KOOPAMHUPOBATH CBOMU JEHUCTBUSI C JPYTMMH YJ€HAMU KOMAaHIbI, OILEHUBATh
Ka4yeCTBO CBOETO BKJIa/1a B OO MPOIYKT MO KPUTEPHUSIM, CHOPMYIHUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSL.

3) Vuueepcanvhvie pezynsamuenvle Oeticmeus, obecneyusarom QopmMuposarHue CMuICIO08bIX YCMAHOBOK U
HCUBHEHHBIX HABBLIKOG TUYHOCHIU.

Camoopzanuzayus:

COCTaBIATh IUIaH, aITOPUTM pEIIECHUs 3aJaud, BBIOUpATh CIOCOO pelIeHHs] C YYETOM HMEIOIIMXCS PECypCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATh BApHAHTHI PEIICHUH C YYETOM HOBOU
“H(pOopManuu .

Camokonmpons:

BJIaJ€Th HaBBIKAMM ITO3HABATEIBbHOM pe(IEKCUM KaK OCO3HAaHUSI COBEpIIAEMBIX JEUCTBUH U  MBICIUTEIBHBIX
MPOIIECCOB, UX PE3yJbTaTOB; BIAJE€Th CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJIIS MPOIECCa U pe3ybTaTa pelIeHus
MaTeMaTUYECKOU 3aJauH;

OpeIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPU PELICHUU 3aJa4d, BHOCUTb KOPPEKTUBBI B JEATEIHbHOCTb
Ha OCHOBE HOBBIX OOCTOSITENICTB, IaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHMBAaTh COOTBETCTBUE pE3yJbTaTa IIENU W YCIOBHUSIM, OOBSCHITh MPUYMUHBI JOCTIDKEHUS WIA HEIOCTHKEHUS

PE3YJIBTATOB ESITETbHOCTH, HAXOAUTh OIINOKY, 1aBaTh OIIEHKY MPUOOPETEH- HOMY OIBITY.



HpeHMeTHbIMI/I pe3yJdbTaTaMM U3YUCHH: ITPCIMCTA «MaremaTuka SIBISIOTCS CICAYOIMC YMCHUA:

pasaen Bocnumannuya nayuumcs Bocnumannuya nonyuum 603m03cHOCHLb HAYHUMbCA
e OmnepupoBarh Ha 0a30BOM YPOBHE MTOHATUSIMH: IIEJIOC C60000HO onepuposams NOHAMUIMU: Yeloe YUCTLO,
YHUCJI0, IETUMOCTD urcell, 0OOBIKHOBEHHAS IPOOb, O0enuUmMocms qucesl, 00bIKHO8eHHAs1 OPOOb, OeCAMUYUHAS
JeCATUYHAS APOOb, pallMOHAIBHOE YHCIIO, 0po0Ob, payUOHANIbHOE YUCTO, NPUOIUNCEHHOE 3HAUEeHUE
MpUOIKEHHOE 3HAUCHUE YNCIIa, 9aCTh, O, yucaa, 4acmo, 0011, OMHOUEHUE, NPOYeHm, NOBbIUUEHUE
OTHOIIIEHUE, TPOIIEHT, MOBBIIIICHUE U TIOHIKEHNE Ha U NOHUIICeHUE HA 3A0AHHOE YUCTIO NPOYEHMOS,
3a/IaHHOE YKCJIO TTPOIICHTOB, MACIITa0; macwumaob;
e OIepUpOBaTh Ha 0a30BOM YPOBHE MOHATHUSIMH: onepuposamv NOHAMUAMU. T02APUPM YUCIa,
JorapudM 4ducia, TPUrOHOMETPUIECKasi OKPY>KHOCTb, MPUSOHOMEMPUYECKAST OKPYIHCHOCb, PAOUAHHASL U
rpajlycHast Mepa yriia, BeJIMIrHa yIJia, 3aIaHHOTO 2paodycHas mepa yaua, eutuna yed, 3a0anH020
X TOYKON Ha TPUTOHOMETPHUUECKON OKPY>KHOCTH, CHHYC, MOYKOU HA MPULOHOMEMPULECKOU OKPYHCHOCMU, CUH)C,
§ KOCHHYC, TAHT€HC U KOTAHTCHC YIJIOB, HMEIOIINX KOCUH)C, MAH2EHC U KOMAH2EHC Vel08, UMEIOUWUX
R IIPOU3BOJILHYIO BEJIUUNHY; NPOU3BONLHYIO BEIUUUHY, YUCLA € U T,
=, ® BEHITIOJIHATH ApU(PMETHUCCKHUE TCUCTBUS C IIETBIMU U BLINONIHAMb apupmemuyeckue 0elucmsus, Co4emast
3 paIrMoHaIBHBIMA YUCIIAMH, VCMHbLEe U NUCbMEHHblEe NPUembl, NPUMEHSS NPU
§ ® BBINOJHATH HECIIOKHBIE ITPE0OPa30BaHUSI YUCIIOBBIX HeoOX00UMOCMU BbIYUCIUMEIbHbLE YCMPOUCEA,
5 BBIpAXCHUM, COACPIKAIMNX CTCTICHU YHCEI, TUO0 KOPHHU HAxXo0umv 3HA4eHUs KOPHS HAMYPATbHOL CMeneHu,
§: U3 YHCell, TU00 JToTapu(Mbl YHCET,; cmenenu ¢ payuoHaIbHbIM noKazameiem, jlo2apugpma,

® CpaBHUBATH PAIMOHAIbHBIC YHCIIA MEXKIY COOOM;

B nosceonesnoui srcuznu u npu usyuenuu opyux y4eoHvix
npeomemos:

® BEHITIOJIHATH BRIYUCIICHUS TIPU PEIICHHUH 33124
IPAKTUYECKOTO XapaKTepa;

® BBHITIOJIHATH MPAKTHYECKUE PACYETHI C UCIIOJIH30BAHUEM
MIPU HEOOXOIMMOCTH CIIPABOYHBIX MAaTEPUATIOB U
BBIYMCIIUTEILHBIX YCTPONUCTB

UCNONIL3YSL NPU HEOOXOOUMOCMU BbIYUCTUMETILHBLE
ycmpoticmea,

nPOBOOUMD NO U3BECMHBIM POPMYIAM U NPABULAM
npeoobpazoeanuusi OYK8EHHbIX 8bIPANCEHULL, BKAIOUAIOUUX
cmenenu, KOpHU, 102apupmvl U MPUSOHOMempuiecKue
dyukyuu;

HAaxooums 3HaA4eHUsl YUCI08bIX U OYKEEHHbIX
BbIPAdCEHUL, OCYUeCEs He0OX00UMblLe
HOOCMAHOBKU U NPeoOpa306ansl




Dynukyuu

OnepupoBaTh Ha 6a30BOM YpOBHE MOHSATUSMU:
3aBHCHMOCTb BEJIMYUH, (PYHKIINS, apTyMEHT U 3HAaUEHHE
(GyHKIIMM, 00J1aCTh ONIPENETIEHHS] U MHOKECTBO
3HaYeHUH QyHKIMH, TpaduK 3aBUCUIMOCTH, TpaPuK
GyHKIMH, HYyTU QYHKITUH, TPOMEXYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTaHUE HA YHCIOBOM
MIPOMEKYTKE, YOBIBAHHE HA YUCIIOBOM MTPOMEXKYTKE,
HauOoJIbIlIee ¥ HAMMEHbIIee 3HaUeHne (GyHKITUN Ha
YHCIIOBOM MTPOMEXYTKE, MepHoauIecKast PyHKIINS,
MIEPUOTI;

OIepUpoBaTh Ha 0A30BOM YPOBHE NOHSITUSAMU: MIpsMast U
oOpaTHas MPOMOPLUOHAILHOCTD JIMHEWHAS,
KBaJIpaTU4Has, JJorapupmMuuecKasi U mokazaTeabHast
(YHKIIMM, TPUrOHOMETpHUYECKHUEe QYHKIUY;
pacno3HaBaTh rpauKH 3JEMEHTAPHBIX (YHKIIAN:
MPSAMOI U 0OOpAaTHON MPOMOPIIMOHAIBHOCTH, JINHEWHOM,
KBaJpaTUYHOM, TOrapu(pMUIECKON U OKA3aTEeIbHON
(YHKUUNA, TPUTOHOMETPUYECKHUX (DYHKIIMIA;

COOTHOCHUTH TpadUKH 3JIEMEHTAPHBIX (DYHKIIHI: PIMON
1 00paTHOU MPOMOPIIMOHAIBHOCTH, IMHEHHOM,
KBaIPATUIHOM, JOorapu(pMUIECKON U TTOKa3aTeIbHOM
(GYHKIUNA, TPUTOHOMETPUUYECKUX (DYHKIIHIM ¢
(dopmynamu, KOTOPIMHU OHHU 3a/1aHBbI;

Onepuposams NOHAMUAMU. 3ABUCUMOCTINb BETUYUH,
@dyHKYUs, apeymenm u 3Havenue GyHKyuu, ooaacmo
onpeoeneHUs U MHONCeCmeo 3Ha4eHull pyHKyuu,
epaghux 3asucumocmu, epagpux QyHKyuu, Hyau
@YHKYUU, RPOMENHCYMKU 3HAKONOCMOSHCNEA,
803pacmanue Ha YUC080M NPOMeENCYmKe, YOvleanue Ha
YUCTIO80M NPOMENCYMKe, HaUbOoIbUee U HaUMeHbulee
3HaueHue QYHKYUU Ha YUCTIO80M NPOMENCYMKE,
nepuooudeckas yHKyus, nepuoo, 4emHnas u HeuemHnas
@yHryuu,

Onepuposams NOHAMUAMU. NPAMAsL U OOPAMHASL
NPONOPYUOHATLHOCb, TUHENHAS, K8AOPAMUYUHAS,
Jloeapugpmuyeckas u noKasamenvHas QyHKyuu,
mpueoHoMempuyecKue QyHKyuu,

onpeoensims 3HaveHue QyHKyuu no 3HAYeHuro
apeymenma npu pasiuyHulx cnocooax 3a0aHus

dyukyuu,;

— cmpoums epagpuru U3y4eHHbIX QYHKYUL,

OnuUCvHIBAMb N0 2pAPuUKY U 6 NPOCMEtUx CAy4asx no
dopmyne nosederue u ceolicmea QyHKyuil, Haxooums no
epaguxy ynxyuu Hauborvuue u HaUMeHblUUe 3HAYeHUSL,




Ypaenelmﬂ U Hepaeencmea

e Pemath TMHEWHBIC ypaBHEHNS U HEPABEHCTBA,
KBaJ[paTHbIC YPABHEHUS;

e pemrats Jorapudmudeckue ypaBHeHus Buza 10g , (bx +
) = d u mpocreiimue HepaBeHCTBa BUaa 10g 4 X < d;

e pelIaTh NOKa3aTeNlbHBIE ypaBHeHHs, Buga a>*°=d (rme
d MOXHO MPECTaBUTh B BUJIC CTENICHNU C OCHOBAHUEM a)
M mpocTeime HepaBeHcTBa Buna @< d  (rae d MoxHO
MPE/ICTABUTH B BUJIE CTCTICHH C OCHOBAHHEM 4);.

® TPUBOJIUTH HECKOJILKO MPUMEPOB KOPHEH MPOCTEHIIIEro
TPUTOHOMETPHUYECKOTO ypaBHEHHSI BU/A: Sin X = @, COS X
=a, tgXx=a, ctg X = a, rae a — TabIMYHOE 3HAUCHUE
COOTBETCTBYIOIIEH TPUTOHOMETPUUECKON (PYHKIUU.

B noseceonesnou srcuznu u npu usyueHuu opyeux
npeomemos:

COCTaBIAATh M pelIaTh YPAaBHEHUS M CUCTEMBbI YPAaBHEHUU
IIPU PELLIEHUU HECIOKHBIX IIPAKTUYECKUX 3a1a4

® Pewwams payuoHnanvhvle, nokazamevHble U
Jloeapugmuueckue ypasHeHus U HepaseHcmad,
npocmetiuiue UppayuoHaIbHble U MpUeOHOMempuyecKue
VpasHeHus, HepaseHCcmea U ux CUCmeMmbl,

®LICNOIL3068AMb MEMOObl PEUleHUs YPABHEHUIL:
npuseoenue K 6udy «npouzeeoeHue pasHo Hyu0» Uil
«YACMHOE PABHO HYTIO», 3AMEHA NEPEMEHHbBIX,

®LICNOIL308AMb MEMOO0 UHMEPBANO08 ONls PeUleHUs.
HepaseHCmas;

®LCNONIBb308aMb 2paduyecKull Memoo OJis
NPUOTIUHCEHHO20 peulenUs: YPaAGHEeHUU U HEPABEHCNE,

*1300padxcamv HA MPULOHOMEMPUYECKOU OKPYHCHOCMU
MHOMHCECMB0 peleHuUll NPOCMeUuuux
MPUSOHOMEMPUYECKUX YPABHEHUI U HEPABEHCME,

® GLINOJIHAMb OMOOP KOPHELU YPABHEHUL UU PeUleHUll
HepaseHCcme 8 COOMEEemcmeaul ¢ OONOIHUMEbHbIMU
VCA0BUAMU U O2PAHUYEHUSMU.




dnemenmovl mamemamuueckKozo aHaAIU3a

OnepupoBath Ha 6230BOM YPOBHE MOHSATUSMHU:
POU3BO/IHAS (PYHKIIMU B TOUKE, KacaTelabHas K rpaduky
GbyHKIUU, TPOU3BOIHAS (DYHKIIUH;

OTIpE/IETIATh 3HAYCHHE MPOU3BOIHON (DYHKIIUU B TOUKE
M0 U300paKEHUIO KacaTeNbHOH K TpaduKy,
IIPOBEJICHHOM B 3TOU TOYKE;

pelaTh HECIIOKHBIE 33/1a4U HA TPUMEHEHUE CBA3U
MEXKy IPOMEKYTKaMHA MOHOTOHHOCTH U TOUKaMHU
sKkcTpeMyma GyHKIHUU, C OTHOM CTOPOHBI, U
POMEKYTKAMH 3HAKOTIOCTOSIHCTBA U HYJISIMU
IPOU3BOIHOMN ATOM (PYHKIIMH — C JPYTOH.

B noeceonesnou scusnu u npu uzyuenuu opyaux

npeomemos:

MOJIBb3YsICh TpauKaMu, CPABHUBATH CKOPOCTH
BO3pacTaHus (pocTa, MOBBIIICHUS, YBEJIMUYCHUS U T.I1.)
WINA CKOPOCTH YObIBaHUS (TIa/IeHUs, CHUYKEHUS,
YMEHBUIEHUS U T.I1.) BEIUYHMH B PEAJIBbHBIX MTPOLIECCAX;
COOTHOCUTH TpaMKH pealibHbIX IPOLECCOB U
3aBUCUMOCTEN C X ONMCAHUAMU, BKIFOYAIOIIHMHU
XapaKTEPUCTUKU CKOPOCTU U3MEHEHUS (OBICTpPBIN POCT,
MJIaBHOE MOHMKEHUE U T.11.);

HCIIOJIb30BaTh IpapvKK peasibHbIX MPOIIECCOB IS
pELIeHUs] HECIOXKHBIX TPUKIIAJAHBIX 3314, B TOM YHCIIe
omnpeessis o rpauky CKOpOCTh X0Aa Mpoliecca

o Onepuposame NOHAMUAMU. NPOUBOOHASL (DYHKYUU 8
mouke, KacamenvbHas K epaguxy QyHKyuu, npou3e00Has.
dyukyuu,;

®  GBLIYUCTAMb NPOU3BOOHYIO OOHOYNIEHA, MHO2OUJIEHA,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL PYHKYULL,

—  BBIYUCTAMb NPOU3BOOHBLE DNIEMEHMAPHBIX QYHKYUL U UX
KOMOUHAYULL, UCNONIb3YSA CNPABOYUHBIE MAMMEPUAITbL,

— uccneo008amsv 8 NPOCMeEUMUX CIY4asax QyHKyuu Ha
MOHOMOHHOCHb, HAXOOUMb HAUOOIbUUUE U HAUMEHbLUUE
3HaueHus QYyHKYul, cmpoums 2papuku MHO204IEHO8 U
npoCMenuuux payuoHaIbHbIX QYHKYUL C
UCNONIb308AHUEM ANNAPAMA MAMEMAMUYLECKO20
ananusa.

B nosceonesnoul scuznu u npu uzyyeHuu opyaux yieoHvix
npeomMemos:

® peuiamsb NPUKIAOHbLE 3A0ayU U3 OUoI02UU, PUSUKU,
XUMUU, IKOHOMUKU U OPY2UX NPEOMEMO8, C8AZAHHbIE C
uccnedosanuem xapakmepucmux peaibHuiX npoyeccos,
HAX04COeHUeM HaubONbUUX U HAUMEHbUUX 3SHAYEeHU,
CKOpOCMU U YCKOPEHUsL U M.N.,

® UHMeEPNPemuposams NoJIyYeHHble Pe3)ibmamol




Cmamucmuka u meopus 6epoamHocmeil,

JocuKa u Komﬁuuamopuxa

e OnepupoBarb Ha 6a30BOM YPOBHE OCHOBHBIMHU
OnucaTeIbHBIMU XapaKTEPUCTUKAMM YUCIOBOr0O Habopa:
cpenHee apupMeTHIecKoe, MeiaHa, HauboJplIee U
HaVMEHbIIEE 3HAUCHUS;

e OmnepupoBaTh Ha 0A30BOM YPOBHE MOHATUSAMHU: YACTOTA U
BEPOSTHOCTH COOBITHS, CITy4ailHbIN BBIOOD, OTIBITHI C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;

— BBIYHCIIATH BEPOSATHOCTU COOBITUI HA OCHOBE MO CYETa
YHCJIa HCXOJI0B.

B nosceonesnou srcuznu u npu usyuyenuu opyeux
npeomemos:

® OLICHHWBATh U CPABHUBATH B IIPOCTHIX CIIyYasx
BEPOSITHOCTH COOBITUI B PEabHOW KU3HH;

® YUTaTh, COIIOCTABJIATH, CPABHUBATDH, UHTEPIIPETUPOBATH
B IIPOCTBIX CIIy4asX peajbHbIC JaHHBIE,
IpECTaBICHHbIE B BUJI€ Ta0JIUL, UarpaMm, rpadukoB

HUmemwb npedcmasnenue 0 OUCKPEMHBIX U HENPEPbIEHbIX

CLYYAUHBIX BEIUYUHAX U PACNPEOeNIeHUSX, O

He3a8UCUMOCMU CTYYAUHBIX GEIUYUH,

uUMemb npedCcmasieHue 0 Mamemamuieckom OHCUOAHUU U
oucnepcuu CIy4yauHvlx eUdUH

B nosceonesHoll scu3nu u npu uzyyeHuu opyeux
npeomMemos:

—  BBIYUCTAMD UL OYEHUBAMb 8EPOAMHOCINU COOLIMULL 8
PeanvbHOU HCUIHU,

— 8blOUpams N0OX00suUe Memoobl NPeOCMABIeHUs. U
0bpabomku OAHHBIX,




Texcmoesvie 3a0auu

PeiaTe HecI0KHbBIE TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB;
aHAJIM3UPOBATh YCIOBUE 3aJ1a4M, TPU HEOOXOIUMOCTH
CTPOUTH ISl €€ PELICHUS] MATEMAaTHUECKYIO MOJIEIIb;
MMOHUMATh U UCIOJIb30BaTh JJIs PELICHUS 3aJa4H
uH(pOpMaIINIO, IPECTABICHHYIO B BUE TEKCTOBOM U
CUMBOJILHOM 3aITUCH, CXEM, TA0JINII, JUATPAMM,
rpauKoOB, PUCYHKOB;

JIEHUCTBOBATH IO AJITOPUTMY, COJEPKALEMYCS B YCIIOBUU
3a/layu;

HCIIOJIb30BATh JJOTUYECKUE PACCYKIAECHUS IPU PELICHUU
3a/1auu;

penaTs 3a7a4 Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT,
NOE3/0K U T.II.

® Pewams 3a0auu pazuvix munos, 8 mom wucie 3a0ayu
NOBLIUEHHOU MPYOHOCIU,

®  BLIOUPAMb ONMUMATLHBLUL MEMOO peuleHus 3a0adu,
paccmMampusas pasiuitsvle Memoobwl,

® peuwiams 3a0ayu, mpebdyroujue nepebopa 8apuanmos,
npoBepKuU YC08Ull, 8b100pA ONMUMATLHOO
pe3yibmama;

®  AHATUZUPOBAMD U UHMEPNPEMUPOBAMb Pe3)IbMambl 6
KOHMmMeKcme YCl08Usl 3a0a4ll, 8bl0Uupams peuletus, e
npomusopedaujue KOHMeKCcmy,

® nepesooums npu peuleHuu 3a0a4u UHGopmayuro u3
00HOUL hopMmbl 8 OpY2YyIo, UCHONIL3YS NPU
HeoOxXo0uMocmu cxemul, maodoauysl, 2papuxu,
ouazpammol,

B noeceomnesnotl sicusnu u npu uzyuenuu opyux
npeomemos.

pewams npakmuyeckue 3a0aqu u 3a0a4u u3 Opyeux

npeomemos




I'eomempusn

OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSIMU: TOUKA,
npsiMast, MII0CKOCTh B POCTPAHCTBE, MapaJlIeIbHOCTh U
NEPIIEHANKYISIPHOCTD NPSIMBIX U IJIOCKOCTEH;
pacrno3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB
(mpu3ma, mupaMua, NPsSIMOYTOJIBHBIN apajuIieeuIe],
Ky0);

n300paxkaTh n3ydaemble QUTYpPHI OT PYKHU U C
IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
JenaTh (BBIHOCHBIE) IIIOCKUE YEPTEKHU U3 PUCYHKOB
MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y;
M3BIIEKATh MH(OPMALIHIO O POCTPAHCTBEHHBIX
reOMeTpUUECKUX (PUTypax, MPeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

npuMeHATh Teopemy Iludaropa npu BeluucIeHUN
AJIEMEHTOB CTEPEOMETPUUECKUX QUTYD;

HAXOJUTHh 0OBbEMBI U TIOIIAIA TOBEPXHOCTEH
MPOCTEHIINX MHOTOTPAHHUKOB C IPUMEHEHUEM
dopmyu;

pacrno3HaBaTh OCHOBHBIE BU/IbI TEJ BpallleHus (KOHYC,
UIMHAD, cdepa u map);

HaXOAUTh 00BEMBI U TUIOIIA/IM TIOBEPXHOCTEH
IPOCTEHIINX MHOTOIPAHHUKOB U TEJ BPALLEHUS C
IpuMEHEHUEM (HOPMYII.

B noeceonegnou xcusHu u npu uzydeHuu opyux

npeomemos:

COOTHOCHUTH a0CTPAKTHBIC TEOMETPUICCKUE TTOHATHS U
(bakKThI C peaTbHBIMU )KU3HEHHBIMU O0OBEKTAMH U
CUTYaIHSIMU;

HCIIOJIH30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
T€OMETPUYECKUX (UTYP IS PEIICHHS TUIIOBBIX 337124
PAKTUIECKOTO COJICPKAHUS;

® peuiamsv 3a0a4u Ha HAXONHCOEHUE 2eOMeMPULECKUX
BeIUYUH NO 00PA3YAM UTU ANCOPUMMAM,

® Oenambv (8bIHOCHbLE) NIIOCKUE YEPMEHCU U3 PUCYHKOB
00beMHbIX puyp, 6 Mom yucie pucosams U0 C8epxy,
cOOKY, Cmpoumy cedenuss MHO202PAHHUKOS8,

®  ONUCLIBAMD B3AUMHOE PACNOTIONCEHUE NPAMBIX U
niockocmetl 8 NPOCMpPAHCMEe;

* (popmyauposams ceolUCmMea U NPUSHAKU pueyp,

®  00KA3bl8AMb 2€0MEeMPUYECKUE YINBEPIHCOCHUSL,

® grademv CMaHOAPMHOU Kiaccugurayuer
NPOCMPAHCMBEHHBIX Yueyp (NUpamuobvl, NPU3Mbl,
napanienienuneowvl),

®  HAX00UMb 00veMblL U NIOWAOU NOBEPXHOCTEL
2e0MempudecKux mejl ¢ npumMeHenuem opmyi;

®  BLIYUCTAMb PACCMOAHUSA U Y2bl 8 NPOCMPAHCMEE.

B noeceownesnoui sicusnu u npu uzywenuu opyux
npeomemos.
UCNOIb308AMb  CBOUCBA 2€OMEMPUHECKUX Queyp O
peuieHus 3a0ay NpaKmuyecko2o xapakmepa u 3a0ay u3
opyaux ooracmetl 3HaHUU




4. TemaTHuecKoe IJIAHUPOBAHUE

10 KITACC KO0JI-BO YacOB
1. JlelicTBUTENIbHBIC YHCIA 9
2. CrenenHasi GyHKIHUS 10
3. IlokazarenpHas QyHKIHS 12
4. Jlorapudmuuaeckast GyHKIIHS 12
5. Tpuronomerpudeckue GopmyJbl 15
6. TpUroHOMeTpUYECKHE YPaBHEHUS 13
7. TpuronomeTpuyeckue QyHKIIUU 11
8. [ToBTOpEHme 8
9. ITapannenpHOCTh NPSIMBIX U INIOCKOCTEH 14
10. TlepneHIMKYISPHOCTH MPSIMBIX U INIOCKOCTEN 16
11. MHOrOrpaHHUKH 12
12. TloBTOpEeHue 8
Hroro 3a roxa: 140
11 KJIACC

1. [Tpon3BoHAs U €€ reOMETPUUECKUI CMBICI 28
2. O0beM MHOTOTpaHHHKA 12
3. [lepBooOpasHasi 1 MHTETpaI 12
4. BekTOopbl B IPOCTPAHCTBE 8
5. Cnyuaiinble coObITHSI. BeposiTHOCTD 12
6. Tena Bpaienus 13
7. [1nomaay NoBEpXHOCTH M 00BEMBI KPYTJIBIX TEJ 6
8. CityyaliHble BEJINYMHBI U PaCIPEACICHUS 2
9. UncnoBble XapaKTePUCTUKU CITyJYaHON BEJIMYHMHBL | 3
10. Cepuu nociie10BaTeIbHBIX UCIIBITAHUM. 4
Ucnbrtanus bepnymnu. CiydaiiHblid BBIOOp U3

KOHEYHOM COBOKYITHOCTH

11. Cnyyalinple BEIMUMHBI U pacipeeieHus 10




12.951eMeHThl MATEMATUYECKONM CTATUCTUKHA 4

13.IloBTOpenue kypca marematuku 10-11 kmaccoB 22

HToro 3a roxa: 136




