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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mo MaTemaruke: ajareOpe M HadajlaM MaTeMaTHYeCKOro aHaju3a M
reomerpun Ha 2022-2023 yueOHBIi TO] OpueHTHpOBaHa Ha ydamuxcs 11 kmacca.

PaGouass mporpamma mo mnpeaMeTy MareMaTuka: aiaredpa M HadajgaM MaTeMaTU4yecKOro
aHanM3a W reoMeTpus cocraBieHa B coorBeTcTBUM ¢ DPI'OC COO (yTBEpXKICHHBIH MPHUKA30M
MUHHCTEpCTBa oOpa3zoBanus U Hayku PD Ne 413 ot 17 mas 2012 1. (¢ ”BMEHEHHSIMHU U JOTIOTHCHUSIMU);
aBTOPCKOM IMPOTpaMMBbl CpeAHEro o0Imero obpa3zoBaHus 1O anredpe M HadalaM MaTeMaTHYeCKOTO
aHanmza A.I'. MopakoBu4a; mpUMEpHOM MpOrpaMMbl CpeHEro ooiero oopa3oBaHus MO '€OMETPUU U
aBTopckoil mporpammbl JI.C. ATaHacsiHa 110 T€OMETPHUH.

yqeﬁHO'MeTOIlI/I‘{eCKI/Iﬁ KOMILJIEKT.

- Maremaruka: anreOpa 1 Havyajga MaTEMaTHYECKOTO aHAIM3a, TeoMeTpus. Anredpa v Havana
Matematnueckoro aHanuza. 10-11 kmaccel. YueOHuk asis 001eo0pa3oBaTenbHbIX OpraHu3aiuil (0a30BblIii
ypoBeHb). B2 4. Y. 1./ A.I'. Mopakosuy, [1.B. Cemenos. — 8-¢ uzn., nepepad. — M.: Muemo3suna, 2019.

- Maremaruka: anreOpa 1 Hadyaja MaTEeMaTHYECKOTO aHalIHu3a, reomeTpus. Anredpa u Havana
MaTtemaTuaeckoro ananmmusa. 10-11 kmaccel. YueOHuK [u1st 001eo0pazoBaTebHbIX Opranu3annii (0a30BbIi
ypoBeHsb). B2 4. U. 2. / A.T'. MopakoBuy u nip. — 8-e uza., nepepad. — M.: Maemosuna, 2019 r.

- Maremaruka: anredpa W Havyajga MaTeMaTHYECKOTo aHaim3a, reomerpus. I eomerpus. 10-11
KJIacChl. YUeOHUK Ui 0011eo0pa3oBaTeNbHbIX OpraHu3aluii (6a30Belii U yrinyoneHHblid ypoBuu). / JI.C.
ATtanacsH u 1p. — 4-e uzj., nepepad. — M.: [Ipocsemenue, 2019 r.

- Ypoku reometpuu B 10-11 k1. / C.M.Caaxksn - M.: [Ipocsemienue, 2018 r.

- Anre6Opa u Hayana maTemaruueckoro ananmsa. 11 kmacc. CamocTodTenbHbIe pabOTHI AJs
yJamuxcsi ooieoopazoBarenbHbiX yupeskaenuit / JILA. Anekcanaposa; moa pea. A.I'. Mopakosuya. 4-¢
H31., UCII. U Joi. — M.: MHeMo3uHa.

- Anre6pa ¥ Havanma martemaruyeckoro anamm3a. 11 kmacc. KoHTposnbHBIE pabOTHI amist
ydamumxcs o0rieo0pa3oBaTenbHbIX yupexaeHui (0a3oBbid ypoBeHs) / B.M. I'muszbypr; mox pea. A.T.
Mopakosuya. — M.: MHeMO3HHa.

He.]'ll/l " 3a1a4YH oﬁyqe}mﬂ Maremartuke: aﬂreﬁpe H HAYa/1aM aHaJIn3a, recOMETpUuMn:

W3yuenne MaremMaTWKM B cTapuied IIKoJe Ha 0a30BOM YpOBHE HalpaBJIEHO Ha
JOCTUKEHHE CIETYIOIIMNX LENeH:

- (¢opMupoBaHHe NpeACTABJEHN 0 MaTeMAaTUKE KaK YHUBEPCAJIHHOM SI3bIKE HAyKH, CPE/ICTBE
MO/JICIIMPOBAHUS SIBIICHHUI U TPOIIECCOB, 00 HIESIX M METOJ]aX MaTeMaTHKH,

- pa3BUTHE JOTMYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOT'O BOOOPasKEHUs, allTOPUTMHUYECKOM
KYJIbTYypBl, KPUTHYHOCTH MBIIUICHUSI Ha ypOBHE, HEOOXOAWMOM /sl OOydeHHs B BBICHICH MIKOJE TI0
COOTBETCTBYIOIIEH CIEIMATbHOCTH, B OyAyIiel npodecCuOHaIbHOMN 1eATEIbHOCTH;

- OBJIa/IeHHEe MATEMATHYECKMMH 3HAHUAMH U YMEHHSIMHU, HEOOXOIMMBIMU B TTOBCETHEBHOM
KHU3HH, JUTSI U3y4eHUS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX TUCIMILIMH Ha 0a30BOM yPOBHE, Ul MOJTY4YEHUS
oOpazoBaHus B 00JaCTAX, HE TPEOYIOMINX YTIITYOJICHHOW MaTeMAaTHUYE€CKOM IMOITOTOBKH;

- BOCHHTaHMe CPEJICTBAMHU MATEMAaTHKH KYJIbTYphl JIMYHOCTH: OTHOLIEHHS K MaTeMaTHKE Kak
4acTU OOIIEYeIOBeYeCKOM KYNbTYphl: 3HAaKOMCTBO C MCTOpPHUEW pa3BUTUSI MaTEeMaTHKH, 3BOJIOLUEH
MaTeMaTHYeCKUX UJeH, TOHUMaHUs 3HAUMMOCTH MaTeMaTUKH Ul 00IIeCTBEHHOTO IIporpecca.

Conepxanme cpemHero oOmero oopa3oBaHus Ha 0a30BOM YPOBHE IO MaTE€MAaTHKE MPEACTABISAET
cOOOM KOMIUIEKC 3HAHMHM IO COAEPXKATENbHBIM JHHUAM: «Anredpa», «DyHKIMH», «YpaBHEHHUS H
HepaBeHCTBa», «['eomerpusi», «IneMeHThl KOMOWHATOPUKHU, TEOPUU BEPOSATHOCTEH, CTATHUCTUKH H
JIOTUKWY, BBOIUTCS TMHUS «Havyana MaTeMaTHUeCKOro aHalIu3a.

B pamkax yka3aHHBIX COIEP)KATEIbHBIX JIMHUHM PElIatoTcsl CASAYIOUINE 3a1a4M;

- CUCTEMAaTH3aIisl CBEICHUN O YUCIIax;

- U3y4eHHUE HOBBIX BUJIOB YHCJIOBBIX BRIPAKEHHUH U (HOPMYIT;

- COBEpILIEHCTBOBAHHE MPAKTUYECKUX HABBIKOB M BHIYMCIUTEIBHON KYJIbTYPHI,

- pacHIMpeHHe M COBEPIIECHCTBOBAaHHE alreOpanyeckoro ammapara, c(GOpPMHPOBAHHOTO B
OCHOBHOI IIIKOJIE, ¥ €ro MPUMEHEHHE K PEHICHUI0 MaTeMaTHUYeCKUX U HEeMaTeMaTH4YeCKHX 3a/1ay;



- pacmmpeHue W CUCTeMaTh3alus OOIIMX CBEACHUH O (QYHKIMSIX, MOMOJTHEHHE Kiacca
M3y4aeMbIX (YHKIUH, WIUTIOCTpAIUs MIUPOTHI MPUMEHEHUs (QYHKIUH JUIsi OMHCAHUS W U3YYCHHS
pealbHbIX 3aBUCUMOCTEH;

- pa3BUTHE TMPEACTABICHUI O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B
OKpY’KaloIllleM MHUpE, COBEPIICHCTBOBAHUE MHTEJUICKTYAIbHBIX U PEUYEBBIX YMEHHUH IyTeM oOoramieHus
MaTeMaTUYeCKOrO SI3bIKa, PA3BUTHS JIOTHUYECKOTO MBILIJICHUSI.

LleHHOCTHBIE OPUEHTUPBI COJIEPKaHUs y4eOHOIO ITpeIMeTa

Matemaruueckoe 00pa30BaHUE WIPAET BAKHYIO POJIb KaK B MPAKTUYCCKOW, TaK U B JyXOBHOU
XU3HU obmiectBa. [IpakTuyeckas cTopoHa mMareMaTHyeckoro oOpa3oBaHUs CBsi3aHa ¢ (OPMUPOBAHUEM
paIMOHATIBHBIX CIIOCOOOB JIESATEIBHOCTH, C HWHTEUICKTYAIbHBIM Pa3BUTHEM YEJIOBEKa, TyXOBHAS —
(dbopMUpOBaHHEM XapakTepa U 001Iel KyIbTYpHI.

[IpakTudeckas TOJE3HOCTh MAaTEMaTHKH OOYCJIOBIEHa TEM, YTO €€ TMPEAMETOM SIBISIOTCS
(GyHIIlaMeHTaJIbHbIE CTPYKTYPhl pEaJbHOrO MHUpPA: MPOCTPAHCTBEHHbIE (OPMBI U KOJIMYECTBEHHBIC
OTHOILIEHUS — OT MPOCTEHUIINX, YCBAUBAEMBIX B HEIOCPEJACTBEHHOM OIBITE, /10 JOCTATOYHO CJIOXKHBIX,
HEOOXOIUMBIX JUIsl Pa3BUTHUSI HAYYHBIX M TEXHOJIOTMYECKUX HUACH. be3 KOHKPETHhIX MaTeMaTH4YecKHX
3HaHUN 3aTPYJHEHO IMOHMMAHHUE MPHUHIUMIIOB YCTPONCTBA M HCIOJIH30BAHMUS COBPEMEHHON TEXHUKH,
BOCIpUATHE U HMHTEPOpETanusi pa3HOOOpa3HOW COIHUAIBHON, JKOHOMUYECKOW, IMOJIUTUYECKON
nHpopmanuy, Manod(pHEeKTHBHA TTOBCETHEBHAS MPAKTUIECKAs JACSITEIBLHOCTD: YEJIOBEKY B CBOCH JKH3HH
MIPUXOAUTCS BBITIOIHATH JOCTATOYHO CIOKHBIE PACUEThl, HAXOUTh B CIIPABOYHHUKAX HY)KHbBIE ()OPMYIIBI U
MIPUMEHATH WX, BIAJETh MPAKTUYCCKUMU ITPHEMaMU T€OMETPUUECKUX U3MEPEHHUI U TTOCTPOSHUH, YNTATh
nH(pOpMaLIHIO, TPEJICTABICHHYI0 B BUAY TaONul, auarpamm, rpa@ukoB, MOHUMATh BEPOSTHOCTHBIM
XapakTep CIy4alHBIX COOBITHH, COCTABIIATh HECIOXKHBIC aITOPUTMBI U JIP.

be3 6a30Boii MaTeMaTU4YECKON MOArOTOBKM HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
YeJIOBEKOM. B 1Ikosie MaTemMaTHka CIIy>)KUT OTIOPHBIM MPEAMETOM JJIS U3YUYECHHS] CMEKHBIX AUCIUIUIMH.
B mocnemikonbHON JKM3HM peaqbHOW HEOOXOJUMOCTBIO B HAIM JHHU SIBISETCS HENpPEpPbIBHOE
oOpa3oBaHme, 4TO TpeOyeT MOIHOIEHHOW 0a30BOi 00IIe00pa30BaTeILHON TTOATOTOBKH, B TOM YHCIIC U
Matematnueckoi. M HakoHel, Bce Ooubllie CHeNMaTbHOCTEH, TAe HEOOXOAMM BBICOKHI YPOBEHb
00pa3oBaHMsi, CBSI3aHBI C HEITOCPEICTBEHHBIM MPUMEHEHHUEM MaTEMaTUKH (SKOHOMUKA, OU3HEC, (PUHAHCHI,
¢busnka, XuMusi, TEXHUKA, HTHPOPMATHKA, OUOIOTHS, TICUXOJIOTHS U Jp.). Takum oOpa3oM, pacurupsercs
KpYyT IIKOJBHUKOB, ISl KOTOPBIX MaTeéMaTHKa CTAaHOBUTCS 3HAYUMBIM MPEIMETOM. JIist Ku3HHU B
COBPEMEHHOM OOIIECTBE BAKHBIM SBJISETCS (OPMUPOBAHME MATEMAaTHYECKOTO CTUJIS MBIIUICHHUS,
MIPOSIBJISTIOIIETOCS B OTIPEJICIICHHBIX YMCTBEHHBIX HAaBBIKaX. B mporiecce MmaTeMaTHYECKOM IS TEIILHOCTH B
apceHan TMPUEMOB U METOJIOB YEJIOBEUECKOTO MBIIUICHUS ECTECTBEHHBIM O0pa3oM BKIIOYAIOTCSA
WHIYKIUS W JACAyKIusi, 000OIIeHWe M KOHKPETH3allus, aHajlu3 W CHHTE3, KiIacCUpUKAIUSI M
cucremarusanus, abcrparupoBanue u aHanorus. OObEKThl MaTEMAaTHUECKUX YMO3AKIIOUSHHUH U MTpaBHiia
WX KOHCTPYHUPOBAHHUS BCKPBIBAIOT MEXaHU3M JIOTHUYECKUX TIOCTPOCHUM, BBIPAOATHIBAIOT YMEHUS
dbopMynupoBaTh, OOOCHOBBIBATH M JIOKA3bIBAaTh CYXKICHHS, TE€M CaMbIM pPa3BUBAIOT JIOTHYECKOE
MBbITIUIeHHE. Beayias poias npuHaIIe)kuT MaTeMaTHKe B (JOPMUPOBAHUN AITOPUTMHUECKOTO MBIIILICHUS
U B BOCIMTAaHWU YMEHUM JEUCTBOBATh IO 3aJlaHHOMY aJITOPUTMYy M KOHCTPYHpPOBaTh HOBbIe. B xone
pereHusi 3aj1ad — OCHOBHOW Y4eOHOW JesATEIhHOCTH Ha YypOKax MaTEeMaTHKH — Pa3BHUBAIOTCS
TBOpPYECKAsl ¥ MPUKIIATHAS] CTOPOHBI MBIIIIIICHHUS.

Marematuueckoe oOpa3oBaHHE€ BHOCHUT CBOM BKJIaJ B (QoOpMUpOBaHHE OOLIEH KyJIbTypbl
yenoBeka. HeoOXouMbIM KOMITOHEHTOM 0O01IIel KYJIbTYPhl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 001IIee
3HAKOMCTBO C METOJAMH TIO3HAHUS JIEUCTBUTEIBHOCTH, TMPEACTABICHHE O TMPEAMETEe U METOJE
MaTEeMaTHKH, €ro OTJIMYUS OT METOJOB E€CTECTBEHHBIX M TYMaHUTApHBIX HAayK, 00 OCOOEHHOCTSIX
MPUMEHEHUSI MAaTeMaTHKW ISl pEeIIeHUs HAyYHBIX M TPUKIATHBIX 3a1ad. V3ydeHwe MareMaTuKu
CHOCOOCTBYET OICTETHYECKOMY BOCIUTAHUIO YENOBEKa, TOHMMAHUIO KpPacoThl H  H3SIIECTBa
MaTEMaTHYECKUX PaCCYKICHHUM, BOCHPUATHIO T€OMETPUYECKUX (POpPM, YCBOCHHUIO HJEH CHMMETPHH.
Ucropus pa3BuTHs MaTEMaTUYECKOTO 3HAHUS JTA€T BO3MOXKHOCTH IMOMOJIHUTH 3aMaC UCTOPHUKO-HAYUHbBIX
3HAHUU HIKOJILHUKOB, COPMUPOBAThH Yy HUX MPEICTABIEHUS O MaTeMaTHKE KaK YacTH 00IIeYesIoBEYeCcKO
KYJIbTYpbl. 3HAKOMCTBO C OCHOBHBIMM HMCTOPMYECKUMH BEXaMU BO3HHKHOBEHHUS U Pa3BUTHUA
MaTeMaTUYECKON HAyKH, C UCTOPUEU BEIIMKUX OTKPBITUM, UMEHAMH JIIOACH, TBOPUBILIUX HAYKY, ITOJAKHO
BOUTH B HHTEJUICKTYAIbHBIN Oaraxk KaKJIoro KyJIbTypHOTO YEeJIOBEKA.

O0mas xapakTepucTHKa y4e0HOr0 mpeaMera
KamleMy YCJIOBCKY B CBOCH KHU3HU MNPUXOAUTCS BBIIOJHATE JOCTATOYHO CJIIOKHBIC PACUCThI,
M0JIb30BaThCsl BBIYUCIUTEIBHON TEXHUKON, HAXOUTh B CIIPABOYHUKAX U NMPUMEHATh HYXKHBIE (DOPMYJIBI,



BJIAJIETh PUEMAMU T€OMETPHUECKUX U3MEPEHUN U TIOCTPOCHUH, YNTaTh MH(OPMAIIHIO, ITPEICTABICHHYIO
B BUJE TaOJIUI, AUarpamMmm, rpauKoB, TOHUMATh BEPOSTHBIN XapakTep CIydyailHbIX COOBITHIA, COCTaBIAThH
HECJIO)KHBIE aJITOPUTMBI U Jp. be3 06a30Boil MaTeMaTH4ecKoil MOATOTOBKM HEBO3MOKHA IOCTAHOBKA
0o0pa3oBaHMsl COBPEMEHHOTO 4YelloBeKa. Benymias poib NPUHAAICKUAT MaTeMaTuke B (OPMHUPOBAHUHU
QITOPUTMUYECKOIO MBILIUICHHS, BOCIMTAHHUA YMEHUN JEHCTBOBaTh 10 3aJaHHOMY QJITOPUTMY U
KOHCTPYMpOBaTh HOBBIE. B Xozme pemieHus 3agady — OCHOBHOW y4eOHOW MAEATENbHOCTH HAa YPOKax
MaTEeMaTUKUd — pa3BUBAIOTCA TBOpYECKAass M IPUKIALHAs CTOPOHBI MblIUIeHUs. Mcnoap3oBaHue B
MaTeMaTUKEe Hapsay C €CTECTBEHHBIM HECKOJIBKMX MAaTEMAaTHYECKUX S3BIKOB, JAa€T BO3MOXHOCTb
pa3BUBaThb y YyYalllUXCsl TOYHYIO, SKOHOMHYIO M HH(POPMATUBHYIO peub. V3ydyeHue MaTeMaTuUKu
CIOCOOCTBYET JCTETHUECKOMY BOCHUTAHMIO 4YEJOBEKA, IOHUMAHMIO KpPAacoThl U  H3SILIECTBA
MaTeMaTHYECKUX PACCYKACHUH, BOCIPHUATHIO T'€OMETPUUYECKHX (OPM, YCBOECHHUIO MJIEM CUMMETPHH.
Maremaruueckoe oOpa3oBaHue B 11 Kiacce CKIaabIBaeTcs M3 HECKOJIBKUX —COIEPIKATEIbHBIX
KOMIIOHEHTOB, KOTOpbIE€ €CTECTBEHHBIM 00pa30M MEPEIUIETAaOTCs U B3aUMOJICHCTBYIOT By4EOHBIX Kypcax.

2. MECTO IIPEJIMETA B YYEBHOM II/TAHE

VYuebusiii mnan MbOY  «Kynemapunosckas COILL» nmpenycmaTtpuBaer B 11 kiacce nzydenue
npeamera «MaTtemaruka: anrebpa u Havyaja aHanusa, reoMmeTpus» B oobeme 170 gacoB B rof, mo 5 yacos
B Hememo (34 yueOHbix Henenu). JlanHas pabodasi mporpamMma B COOTBETCTBHU C KallCHIAPHBIM
rpadpukom mkonel Ha 2023-2024 yueOHblii Tox paccumtana Ha 170 dwacoB, u3 Hux 9 yacoB Ha
KOHTPOJIbHBIE paOOTBHI.

3. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEJIMETA

JInyHOCTHBIMM ~ pe3yJbTaTaMu M3yueHUss Kkypca Martemaruka: anrebpa U Hadvana
MaTeMaTUYeCKOr0 aHAIN3a, TEOMETPHUSI SBIISIOTCS CIEAYIOIINE KaueCcTBa: HE3aBUCUMOCTh U KPUTHYHOCTh
MBIIICHHUS; BOJI U HACTOMYMBOCTh B JJOCTUKEHUU LEIH.

JINYHOCTHBIE Pe3yJIbTAThI:

1. Bociutanue pocCUNUCKON Tpa)IaHCKOW MIACHTUYHOCTU: MAaTPHOTU3MA, yBakeHUs K OTeuyecTBy,
OCO3HAHUsI BKJaJa OTEYECTBEHHBIX YYEHBIX B pa3BUTHE MHUPOBOM Hayku; DopMupoBaHue
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHs HAyKM U OOIIECTBEHHOM
MPaKTHUKU;

2.0TBETCTBEHHOE OTHOIICHHE K 00YUEHHIO, TOTOBHOCTh U CIOCOOHOCTh K CAMOPA3BUTHIO HA
MPOTSHKEHUH BCEH KM3HU; CO3HATEIIbHOE OTHOIIEHUE K HETIPEPHIBHOMY 00Pa30BAHMIO KaK K YCIOBHIO
yCTIeNTHOM MpodeccnoHaNbHOM U 001IECTBEHHON AESITETbHOCTH;

3.0co3HaHHbII BEIOOP OyayIel mpodeccnoOHATbHOM IeITeIbHOCTH Ha 0a3e0pHEHTHPOBKH B MHPE

npodeccuit U mpodecCHOHATBHBIX MPEANOYTEHHI; OTHOIIEHUH K TPodeCCHOHaTBHON

JESATETFHOCTH KaK K BOBMOXXHOCTH YYaCTHs B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,

rOoCyJapCTBEHHBIX U OOIIEHAIIMOHATBHBIX MPo0IeM; popMUpOBaHUE YBAKUTEIHHOTO OTHOIICHHS K

TPYy, Pa3BUTHUE OIbITA YYACTHUS B COIIUAIBHO 3HAUUMOM TPY/IE;

4. YMeHue KOHTPOJHMPOBATh, OICHWBATh M aHAJIM3UPOBATH TNPOIECC W PE3yNbTaT y4eOHOW U
MaTeMaTUYECKOU JIeITeTbHOCTH;

5.YMeHue ynpasiasaTh CBOSH MO3HABATEIBHOM IEATETLHOCTHIO;

6.YMeHue B3anMO/IeCTBOBATh C OJHOKIIACCHUKAMU, JICTEMH MJIQJIIIETO BO3PACTa U B3POCIBIMHA B

o0pa3oBaTenbHOM, 0OIIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIe0BATENbCKOM, TPOSKTHOM U IPYTHUX

BHJIaX JESATEIHHOCTH,

7. KpUTHYHOCTH MBIIICHUS], MHUIIMATHBA, HAXOJYMBOCTb, AKTUBHOCTh NP PELICHUU

MaTeMaTHYeCKUX 3ajau.

Memanpeomemnvimu pe3yabTaTaMy U3Y4eHHUs Kypca sBisieTcs (opMUpOBaHKE
yHUBEpCaIbHBIX YueOHbIX AeiicTBuit (YVI).

PeryastuBHbie YYJI:

CamMocTosATeIbHO obHapyscueams W gopmynuposams TpoOIeMy B KIACCHOH H
WHIUBUAYAIBHON yU4eOHOU NesTebHOCTH;

Buviosueams Bepcum perieHust nmpoOieMbl, 0CO3HABATh KOHEUHBIM pe3ysbTaT, BHIOMPATH
CpelCTBa IOCTHKEHUS LEIH U3 MIPEIJIOKEHHBIX WM UX UCKATh CAMOCTOSITEIbHO;

Cocmasname (MHAUBUIYATbHO WM B TPYIMIE) TUIAH pEIICHUs MPOOJIeMbl (BBITTOJHEHHS




MIPOEKTA);
Iloobupams x xaxaou npobieme (3agaue) aieKBaTHYIO €l TEOPETHUECKYIO MOJIEb;

paboTasi o MPeI0KEHHOMY UJIM CAMOCTOSTEIBHO COCTABIICHHOMY ITUIAHY, UCNOIb306amb HAPSIY C
OCHOBHBIMH M JIOTIOJTHUTEIbHBIC CPEJICTBA (CIIpaBOYHAs JIUTEpaTypa, CJIOKHBIC TPHUOOPHI, KOMITBIOTED);
NIAHUPO6aMb CBOIO UHIAMBHIYAIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO;

pa6omamb II0 CaMOCTOATCIBHO COCTaBJ'IeHHOMy rmaHy, CBEPASCh C HUM M C LCJIBIO OCATCIBHOCTH,

HCIIpaBJIgAa OHII/I6KI/I, HCIOJIb3Ys CaMOCTOATCIIBHO HOI[O6paHHI)Ie cpeacTBa (B TOM YUCJIE U I/IHTepHeT);

CBOOOJIHO 10/b306amMbCsi BHIPAOOTAHHBIMUA KPUTEPHSIMH OIICHKH W CaMOOIICHKH, WCXOMASU3 HEIH
Y UMCIOIIMXCS KPUTEPUEB, pa3iinyasi pe3yJIbTaT U CIIOCOObI ICHCTBUN;
B X0JI¢ TIPE/ICTABJICHHUS IPOCKTA 0a6amb OYeHKy €ro pe3ysibTaTaM;

CaMOCTOSITENILHO 0CO3HA6aMb TIPUYUHBI CBOETO yCIeXa WM Heycllexa M HaXOAUTh CIIOCOOBI
BBIXOJIa U3 CUTYAIlUU HEYyCIIeXa;

YMemb OYeHums CTENeHb YCIIEITHOCTH CBOCH MHAMBUYaTbHON 00pa30BaTeIbHOM 1EATEIbHOCTH;

0asamuv OYeHKy CBOUM JIMYHOCTHBIM KauecTBaM M YepTaM Xapakrepa («KakKoB s»), ONPEesiTh
HAIPAaBJICHUS CBOETO PA3BUTHS («KAKUM S XOUY CTATh», «4TO MHE JJISl 3TOTO HAJO CAETIATHY).

Cpeocmeom hopmuposanus perynsTUBHbIX Y VY]l ciy)xaT TeXHOJOrHs MpoOJEMHOro Juajora Ha
JTare W3Y4YeHUsT HOBOTO Marepuaja W TEXHOJIOTHS OICHWBAaHUS 00pa30BaTEIbHBIX JIOCTHKCHHUU
(Y4eOHBIX yCIIEXOB).

Io3naBarenbHbie YVY/I:

AHAIUUPOBAMb, CPABHUBAMb, Kldccuduyuposams u 060o6wams HaKkThl U SABICHNUS,

ocywecmensms CpaBHEHUE, KIACCU(UKAIINIO, CAMOCTOSTEIIBHO BBIOMpAask OCHOBAHHUS W KPUTEPUH
JUISL yKa3aHHBIX JIOTUYECKUX OTepaluil; CTPOUThH KIacCU(PUKAIUIO MYTEM IUXOTOMUYECKOTO AeNeHus (Ha
OCHOBE OTPHIIAHU);

cmpoums JOTHYECKM OOOCHOBAaHHOE pACCYKIEHUE, BKIIOYAIOUIEe YCTAHOBJICHHE MPUYHMHHO-
CIICICTBEHHEIX CBS3CH;
co30a6amb MaTEMaTHUYECKHUE MOJICIIN,

COCTaBJISITh TE3UCHI, Pa3jIMYHbIe BUJbI TUIAHOB (IIPOCTHIX, CIOKHBIX U T.I.). [IpeoOpa- 30BbIBaTh
nH(}OpPMALIKIO U3 OJHOTO BUA B IpYyroM (Tabiuily B TEKCT, AMArpaMMy U IIp.);
8bIYUMbIEGAMb BCE YPOBHU TEKCTOBOM MH(pOpMaLINN;

ymMemb onpedensams BO3MOKHBIE HCTOYHMKM HEOOXOIUMBIX CBEIEHHHM, MPOU3BOAUTH MOHMCK
uHpOpMalNH, aHATU3UPOBAThH U OLICHUBATh €€ JOCTOBEPHOCTD;

MOHMMasl TO3MUIMI0 JPYroro 4YeloBeKa, pa3iuyams B €ro peyd: MHEHue (TOUYKy 3peHus),
JI0Ka3aTeNbCTBO (apryMeHThI), (akThl; TUIOTE3bl, AKCMOMBI, Teopuu. JlJii 3TOro CaMOCTOSATENBHO
WCIOJIb30BaTh pa3jMyHble BUJbI YTEHHS (M3ydarollee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE, MOMCKOBOE),
IPUEMBI CIIyIIAHHUS;

caMOMy c030a6amb UCTOUHUKHA MH(GOPMAIIMU Pa3HOTO TUIA U JJISl pa3HbIX ayAUTOPHM, coOII0aTh
MH(OPMAIMOHHYIO TUTHEHY U ITpaBHUiIa HH(OPMAIIMOHHON 0€30MacHOCTH;

yMemv UCNONb306amMb KOMIBIOTEPHBIE 1 KOMMYHUKALIMOHHBIE TEXHOJOTUH KaK MHCTPYMEHT JUIS
JOCTIIKEHHUSI CBOMX Lieleld. YMeTh BbIOMpATh aJe€KBAaTHBIE 3aJaue HWHCTPYMEHTAJIbHBIE MPOTPAMMHO-
anmapaTHble CPEICTBA U CEPBHCHI.

Cpeocmeom popmuposanus no3HaBaTenbHbIX YY/[ cioyxar ydeOHBI MaTepuall U MPEXIEe BCEro
MPOIYKTUBHBIE 3aJ]aHUs y4eOHUKa, TO3BOJISIFOIINE TPOABUTATHCS 110 BCEM LIECTU JTMHUSIM Pa3BUTHSL.
KommynukaruBHbie YVY/I:

CamocToATeNbHO op2anu306bi6ams y4eO0HOE B3aMMOJAEHCTBHE B IpymIe (ompenensTbolmue
1IeJIH, IOTOBApUBATHCA JAPYT C APYTOM U T.11.);

OTCTauBasi CBOIO TOUKY 3pEHUS, NPUBOOUmMb ap2ymeHmul, TOATBEPKAAs UX paKTaMu; B IUCKYCCUU
ymemby 8bl06UHYMb KOHTPAPTYMEHTBI;

YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C JIOCTOMHCTBOM HPU3HABAMD
OIMOOYHOCTh CBOETO MHEHUS (€CTTM OHO TaKOBO) U KOPPEKTUPOBATH €r0;
MOHUMAsI TO3UIIUI0 JPYTOT0, pA3Iudams B €r0 pedd: MHEHHE (TOYKY 3PEHHs), JOKa3aTelbCTBO
(apryMeHTbI), PaKThl; THTIOTE3bI, AKCHOMBI, TEOPUU;
YyMemb B3TISTHYTh HA CUTYAIUIO C HHON TIO3UIIMH U 00208ApUBAMbCsl C IIOIBMUA WHBIX TIO3UITHH.
Cpeocmeom ¢hopmuposarnusi KOMMYHUKATUBHBEIX Y'Y J[ CIy’)KaT TEXHOJIOTHS MPOOJIEMHOTO JHAiora
(moOykmaomuii W TOABOAAIIMKA JUAIOT) W OpraHu3amus paboThl B MaJbIX TPYIAX, TaKke
HCIOJIb30BaHME HAa YPOKAX DJIEMEHTOB TEXHOJOTUH MPOAYKTUBHOTO UTEHUSI.



IIpeaMeTHbIE pe3yabTaThl:
YyeHuk Haydures:

1.0co3HaBaTh 3HAYECHHUS MATCMATHKH JIJIS IOBCEAHEBHOW XKU3HU YEJIOBEKA;

2. lymaTp 0 MaTeMaTH4ecKOl HayKe Kak cepe MaTeMaTu4ecKoi IesATeIbHOCTH, 00 dTanaxee pa3BuTHs, O
€€ 3HaYUMOCTH JUIsl pa3BUTHS LUBUIN3ALUHY;

3.OnuceIBaTh SIBIICHUS p€ajibHOro Mrupa Ha MaTEMAaTUYCCKOM SA3BIKE; ITPEACTABIIATE O MATEMATUYCCKUX IOHATUAX U
MAaTeMAaTUYCCKUX MOJCIIAX KaK O BAXKHCUIIIEM MHCTPYMCHTAPUH, TO3BOJIAIOIIUM OIMHUCBIBATH U U3YUaTh Pa3HbIC
IIPOLCCCHI U SABJICHUS,

4. TIpencTaBisiTh 00 OCHOBHBIX MOHITHUSAX, UAEAX U METO/IaX aareOpbl U MATEMaTHYECKOTO aHAIIN3a;

5.1IpencraBisaTe 0 mpoLeccax U BJICHUAX, UMEIOIUX BEPOSTHOCTHBIN XapaKTep, O CTATUCTUYECKUX
3aKOHOMEPHOCTSX B PEAIbBHOM MUpPE, 00 OCHOBHBIX ITOHATHUSIX JIEMEHTAPHON TEOPUU BEPOSTHOCTEH;
YMEHHUE HaXOJUTh U OLCHUBATh BEPOSITHOCTU HACTYIJICHUs COOBITUI B MPOCTEHIINX MPAKTUYECKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEINYHH;

6.BiiageTs MeTOAAMH JOKA3aTENbCTB U aJITOPUTMOB PEIIEHUS; YMEHUE UX IPUMEHSATH, IPOBOJUTH
JOKa3aTEIIbHBIC PACCYXKACHHS B XOI€ PELICHM 3a/1a4;
Y4eHUK OITYyYUTh BO3MOXXHOCTb HAYYUTBCS:
BBIITOJIHATH BBIYNCIIEHUS C IEHCTBUTEIILHBIMUA YU CIIAMM;
pewiath palyoOHaIbHbIC, UPPALMOHAIIBHBIE,  ITOKA3aTEJIbHBIE, CTEIIEHHBIE U
TPUTOHOMETPUYECKNE YPABHEHUS, HEPABEHCTBA, CUCTEMbI YPABHEHHUI U HEPABEHCTB;
pelaTh TEKCTOBbIE 33/aYdl apuU(PMETHUYECKUM CIIOCOOOM, C MOMOILBIO COCTABJICHUS WPELICHUS
YPAaBHEHUI U HEPABEHCTB;
HCII0JIb30BaTh alreOpanyecKuil sI3bIK JUIsl ONMCAHUS MIPEIMETOB OKPYXKAIOLIEro MUpa UCO3/1aHue
COOTBETCTBYIOIIMX MATEMaTUYECKUX MOJIEIIEH;
BBINOJIHATE TOXAECTBEHHbIE IPE0Opa30oBaHUs panyoHaIbHBbIX, UPpaLMOHAJIbHBIX,CTEIICHHBIX,
IIOKA3aTeIbHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH;
BBIITOJIHATH OIEpalliy HaJl MHOXKXECTBAMH;
ucclie0BaTh (PYHKIMH € TOMOIIbIO TPOU3BOIHOM U CTOUTD UX TpaduK;
BBIUUCIIATH IUIOMAU GUTyp U 00BEMBI T C ITOMOLIbIO ONPEACTICHHOTO HHTETpaa;
MIPOBOJIUTH BBIYMCICHUS CTATUCTHUYECKUX XapaKTEPUCTHK, BHIYUCIATH MPUOINKEHHBIEBBIUUCICHNUS;
pemaTb KOMOMHATOPHBIE 3a1a4H.
BIIAJIETh HaBBIKAMU HCIIOJIb30BAHMS KOMITBIOTEPHBIX porpamm IIPU pEeLICHUN
MaTeMaTU4YeCKHUX 3a1a4

4. COOJEP)KAHUE YYEBHOTI'O IIPEIMETA

1. MoBTopenue kypca aaredpn! 10 kiaacca (5 yacos)

2. Crenenb u kopuu. Crenennbie pynkuuu (24 yaca)

Crenennas ¢byHkus, ee cBoiictBa M rpaduxk. BzaumHO oOpaTHBIE (QYHKUIHU.
WppaumonansHble ypaBHeHUs. MppannoHaabHble HEPaBEHCTBA.

3. Moka3aTejbHas u Jorapupmuueckas pyHkuuu (33 yacos)

IlokazarenbHas ¢ynkuus, ee cBoiictBa u rpaduk. IlokasarenbHble ypaBHEHHS.
[TokazarenbHble HepaBeHCTBA. CHCTEMBI TOKA3aTeNbHBIX YpaBHEHUI U HepaBeHCTB. JlorapuMel.
CoiicTBa norapudmos. JlecsTuunble 1 HaTypajbHbIE Jorapupmel. Jlorapudpmuyeckas GyHKIu, ee
cBoiicTBa u rpaduk. Jlorapupmuueckue ypapuenus. Jlorapudmuueckre HepaBeHCTBA.

4. TepBoo6pa3Hasi u uaTerpai (12 yacos)

ITepBooOpasnas. [lepBooOpa3Hbie cTeneHHON (GYHKIMU ¢ IenbiM mokasatenem (N #-1),
cHHYyca U KocuHyca. [Ipocreiiue npaBuia HaX0XAEHUS IEPBOOOPA3HBIX.

[lnomans KpuBoJiMHeHON Tpameuuu. MWHrerpan. dopmyna Herotona-JleiioHuma.
[TpuMeHeHre MHTErpaJioB K BHIYMCIICHUIO TUTONIAIeH 1 00BEMOB.

5. DIeMeHTBhI MATEMATHYECKOIl CTATHCTUKH, KOMOMHATOPUKH Teopuu BepositHocTeit (15
4acoB)

Cratuctuueckass o00paOoTka JaHHBIX. OTambl CTATUCTUYECKOH 00paboTku. YwucioBsie
XApaKTEPUCTUKH CTATUCTUYECKUX JAaHHBIX. AJITOPUTM BBIYUCICHUS AUCIEPCUH.

IIpocreiimne BEpOATHOCTHBIE 3agadyd. Pasmemenus ¢ noBTopeHusMU. IlepecTaHOBKH.
Pazmemenus 6e3 moBropenuii. Couetanus 6e3 moBTopeHuit 1 OmHOM HbioTOHA.

Cayuaiinple COOBITHS M HMX BEpOSATHOCTh. BeposTHOCTh coObiThsA. CliokeHHE BEpOSTHOCTEH.



VYcnoBHas BeposSsTHOCTh. HezaBUCHMOCTH cOOBITHI. BeposSTHOCTD HpPOM3BEACHUS HE3aBHCHUMBIX
COOBITHH.
6. YpaBHeHusi u HepaBeHcTBa. CHCTeMbI ypaBHeHHiT 1 HepaBeHcTB (20 yacoB)

PaBHOCHIIBHOCTE ypaBHEeHHI. OOIIMe METONbl pelieHus ypaBHEHHH. PemieHne HepaBEHCTB ¢
OJIHO IEepeMEHHOI. YpaBHEHHS M HEPABEHCTBA C JBYMs IepeMeHHbIMU. CHCTEeMBbl ypaBHEHUM.
VYpaBHEHHUsI U HEPABEHCTBA C ITapaMeTpamH.

7. ATorosoe noBTopeHue Kypca ajredpol u HayaJa anaau3a 10-11 kiaccos (7 yacoB)

8.luaunap, konyc, map (10 g)

[onstre mumuuapa. Humuaap. Konyc. Yceuénnsrit konyc. Cdepa u map. YpaBHeHue cepsl. Bzanmuoe
pacrooxxeHune cepsl ¥ IockocTu. KacaTenpHas mrockocTs K chepe. [lmomans chepsr.

OcHoBHasl Lielb — AaTh yYallUMCsl CUCTEMaTHYECKHE CBEIEHUS 00 OCHOBHBIX T€JaX M MOBEPXHOCTAX
BpallleHus — HUIUHAPE, KOHYyce, cdepe, mape.

W3ydenue Kpyriabix Ten (LHJIMHIpPA, KOHYyca, IIapa) U KX IOBEPXHOCTEH 3aBepliaeT 3HAKOMCTBO
y4aluxcs C OCHOBHBIMHM IPOCTPAaHCTBEHHBIMU (purypamu. BBoASTCS MOHATUS LWIMHIPUYECKON U
KOHUYECKOW TIIOBEPXHOCTEH, LWIMHIpPA, KOHyCa, YCEYEHHOro KoHyca. C IOMOUIbIO pa3BEPTOK
OTIpEACTSIOTCA TUIOMIAIM MX OOKOBBIX MOBEPXHOCTEH, BBHIBOAATCS COOTBETCTBYHOIIKE (OPMYIBL. 3aTeMm
Jar0TCs OmpeseieHus: chepbl W mapa, BHIBOAUTCS YpaBHEHHE CHEpbl U C €ro MOMOIIBI0 HCCIEeIyeTCs
BOIIPOC O B3aUMHOM pacroiioxkeHuu cepsl u miockocTu. [lnomans cdepsl onpernensercs Kak mpenent
[IOCJIEZI0BATEIBHOCTHU ILJIOIIAAEH OMUCAHHBIX OKOJIO C(epbl MHOTOTPAHHUKOB MPU CTPEMIICHUM K HYIIIO
HauOOJBIIETO pa3Mepa KakIoi rpaHu. B 3amauax paccMaTpuBarOTCs pa3ludyHble KOMOMHALIMU KPYTIIBIX
T€Jl U MHOTOI'PAaHHHUKOB, B YACTHOCTH ONMCAHHBIE U BIMCAHHBIC TPU3MbI U ITUPAMU/IBI.

9.00bemblI TeJ (16 u)

O6wem mnpsiMoyrospHOro napamienenunena. Oovem npsMoi npusMbl U HuiIuHApa. OO0beM
HAKJIOHHOHW MPU3MBI, MTUpaMHIbI, KoOHyca. OOBeM mapa u 1miomaas chepsl.

OcHOBHas 1eJIb — BBECTU IOHATHE O0ObEMA Tela M BBIBECTH (OPMYJIBI AJIS BBIUUCICHUS
00BEMOB OCHOBHBIX MHOTOTPAaHHUKOB M KPYTJIBIX TEJ, U3YUYEHHBIX B KYpCe CTEPEOMETPHH.

[Tonsatne oObeMa Tesla BBOAMTCS AHAJIOTMYHO TOHATHIO IUIOIIAAM TJIOCKOH (UIypHI.
@opMyITUpPYIOTCSI OCHOBHBIE CBOICTBa OOBEMOB W Ha HMX OCHOBE BBIBOAUTCS Qopmyna oObema
NPSIMOYTOJIBHOTO Mapajulesienunena, a 3aTeM IpsaMoi mpu3Mbl U UIUHIpa. PopMyel 00bEMOB APYTHX
TEJ BBIBOJATCS C TIOMOIIBIO HHTETPaIbHOHN Gopmyibl. @opmyna o0beMa mapa HCIoIb3yeTcs s BBIBOIA
(bopMyIIbI IIIOLAAN CHEPHI.

10.MeToa koopauHat B npocTpaHcTBe. JIBu:kenus. (20 4)

[IpsiMoyronbHass cucTeMa KOOpIMHAT B IpocTpaHcTBe. KoopAMHATBl BeKTOpa. YTod MEXIy
BekTopamu. CKalnsipHOEe NpOM3BeAeHHE BEKTOpOB. CBs3b MEXAY KOOpJMHATAMH BEKTOPOB U
KoopanHaTamu Touek. Ilpocreiimme 3amaum B KOOpAMHATaX. BBIUMCIIEHWE YIIIOB MEXAY NPSIMBIMH U
TUIOCKOCTAMU. JIBrokeHUs. Buasl ABHKEHMS.

OcHoBHas 1eNb — CPOPMHUPOBATH YMEHHE YJaIIUXCs MPUMEHSTh BEKTOPHO-KOOPIWHATHBIA METOJ] K
peLIeHHIO 337a4 Ha BBIYUCICHHE YTJIOB MEXAY MPSIMBIMU U IJIOCKOCTSIMU U PACCTOSIHUN MEXIYy IBYMS
TOYKaMH, OT TOYKH JI0 TUIOCKOCTH.

JlaHHBIM pazzen sBISETCs HEMOCPEICTBEHHBIM INPOJOHKEHUEM Mpeablayiiero. Broaurcs nonstue
MPSIMOYTOJTBHON CHCTEMBI KOOPJMHAT B TPOCTPAHCTBE, MAIOTCS ONpEICNCHHs KOOPAMHAT TOYKH W
KOOpJMHAT BEKTOPa, pPAacCMATPUBAIOTCS MPOCTEHIINE 3aJadd B KOOpAMHATAaX. 3aTeM BBOJAUTCS
CKaIIPHOE TIPOM3BENECHUE BEKTOPOB, KPAaTKO TIEPEUUCIIIOTCS €ro cBoicTBa (0e3 J0Ka3arenbCTBa,
MOCKOJIBKY COOTBETCTBYIOILME JI0KA3aTEIbCTBA ObUTH B Kypce IUNIAHUMETPHUH) U BBIBOAATCS (POPMYIIBI TS
BBIUUCIICHUS YTJIOB MEXIY IBYMS MPSIMBIMH, MEXKIY TNPSMOW W TUIOCKOCTBIO. [laH TakKe BBIBOJ
ypaBHEHUS TUIOCKOCTU U (hOPMYJIBI PACCTOSHUS OT TOUKH JI0 TUIOCKOCTH.

B koHme pasmena W3ydaroTCsl JBIDKCHHS B TIPOCTPAHCTBE: IEHTpPAIbHAS CHUMMETPHS, OCe- Bas
CUMMETpUS, 3epKajibHast cummeTpusi. Kpome Toro, paccMoTpeHo npeodpa3zoBaHue MOJ00Hs.

11.MoBTOpenue (8 u)

CkansgpHoe npou3BefieHHe BeKTOpoB. CBsA3b MEXy KOOpAMHATAMU BEKTOPOB U KOOPAMHATAMU
touek. IIpocTeiimne 3agaum B KoopauHaTaxX. BpluuciieHne yriioB MeXJIy HPSIMBIMU M IUIOCKOCTSIMHU.
Humuuaap. Konyc. Yceuénnbiii konyc. Cdepa u map. YpasHeHue cdepnl. BzanmuHoe pacmonoxeHue
cheprl u mnockoctH. KacarenpHas miockocTs K cdepe. [lmomans chepsl. O0beM MpsIMOYTOIHHOTO
napawtenenunena. O6beM mnpsMod mpu3Mbl U mMMHIApAa. OOBEM HAKJIOHHOW TPHU3MBI, MMHPAMU/IBI,
KoHyca. O0beM mapa  1maoaas cQepsl.



TemaTuueckoe IIAHUPOBAHUE

Ne | Ha3Banue pa3jaena u TeM Kypca Komnu- KomnuectBo
YEeCTBO KOHTPOJIbHBIX U
4acoB IIPOBEPOYHBIX

pabor
1 | IloBTOpenue kypca anredps 10 kiacca 5 -
2 | Crenenu u kopHHu. CTeneHHble PyHKITUN 24 2
3 | [loka3zarenbHast u norapupmMudeckas GyHKIUU 33 3
4 | [lepBooOpa3Hasi U UHTErpal 12 1
5 | DrneMeHThl MaTeMaTHYECKON CTaTUCTUKU, KOMOMHATOPUKU U 15 1
TEOpUHU BEPOSATHOCTEN
6 | YpaBHeHus u HepaBeHCTBA. CHCTEMBI ypaBHEHUH U 20 1
HEPaBEHCTB
7 | O6o0maromiee noBTopenue kypca ainredopsr 10-11 kimacca 7
8 | Humunap, koHyc, map 10
9 | O6wemsl TeI 16 2
10 | Metox KoopAMHAT B IPOCTPAHCTBE. J|BMKEHUS 20 2
11 | [loBTOpeHnue 8
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