«CormnacoBaHo» «YTBEPKIAIO»

3am. aupexkropa MKOVY «B(C)OL Ne7» Hupertop MKOY «B(C)OILLINe7»
4
—% ~7| denn AB./ : /Kocenko A. A./
«29»’/aBryCTa 2024 r. Hpnfa};z/ No'48 ot 29.08.2024 .

MoanucaHo undpoBoi NOANNCHIO:
MYHULIMNANTbHOE KASEHHOE MYHULUAMANbHOE KAEHHOE
OBLLIEOBPA30BATE/IbHOE OBLUEOBPA3OBATEbHOE

YUPEXLEHVE "BEYEPHAR  yupEIEHVIE "BEUEPHAA
(CMEHHAS) (CMEHHAS)
OBLUEOBPA3OBATENbHAA ~ OBLUEOBPA3OBATEIbHAS LIKOMA
LUKOMA Ne 7" SHIENIbCCKOrO  N° 7" SHMENbCCKOro
MYHVLIMMATBHOTO PAOHA MYHVLMINANBHOTO PAVIOHA

- CAPATOBCKOW OBJIACTU
CAPATOBCKON OBNIACTH Mara: 2024.11.13 17:50:27 +04'00'

Pa0douas yyeOHast mporpamMmma
no yueOHOMY MpPEeIMETY «MaTeMaThKa: anreopa u Havana
MaTEMaTUYECKOTO aHaIN3a, TECOMETPHS»
st ooyuaronuxcs 12 kimacca MKOY «B(C)OI No7x

DHIreIbCCKOro MyHHUITUTIATBLHOTO paiioHa CapaToBCKO# 00JIaCcTHy,
peamm3yromux OOIT COO B coorBercTBHM ¢ PI'OC COO
(yHUBepcanbHbII Npo¢uiib, 0a30BbI YPOBEHB)

Ha 2024-2025 y4eOHblii T

PaccMoTpeHo Ha negarorndeckom coBete Ne |
ot 29 aBrycra 2024 roga

CocraBureins:
Hexroxun Apryp Uropesuu
YUUTEIh MATEMATUKU | KaTEropuu



. HOACHUTEJIBHAS 3AIINCKA

CTATYC JOKYMEHTA

PaGowass mporpamMma MO0 MaTeMaTHKE COCTaBJI€Ha Ha OCHOBE (helepaabHOr0 KOMIIOHEHTA
roCyIapCTBEHHOIO CTaHAApTa OCHOBHOT'O O0LIEro 00pa3oBaHHsI.

Jlannast paboyas mporpaMmma OpueHTHpOBaHa Ha ydamuxcsi 10-12 kmaccoB U peanusyeTcst Ha
OCHOBE CJIEAYIOUIUX TOKYMEHTOB:
1. Ilporpamma s 0011€00pa30BaTENbHbBIX IKOJI, TUMHA3H, JTUIIEEB:

Coopnuk “IIporpammel a1 00111€00pa30BaTENBHBIX IITKOJ, THMHA3HH, JIUICEB:

Maremarnka. 5-11 xn.”/ Coct. I''M.Ky3unenosa, H.I'. Munok. — 3-€ u31., CTEpEOTHIL. -

M. Jlpoda, 2002; 4-¢ uza. — 2004r.

2. CraHgapT OCHOBHOTO 0011ero 00pa30BaHus 110 MaTEMATHKE.
Cranmapt cpennero (IoHOro) oo1mero oopa3oBaHus 1Mo MaTeMaTuke // MaTemaTuka B
mkojie.— 2004r,- Ne 4 - ¢.9

PaGouast mporpaMMa KOHKPETH3HUPYET COJCp)KAHHE MPEIMETHBIX TeM 00pa3oBaTeIbHOTO
CTaHJapTa U JaeT pachpe/ieieHie yueOHbIX YacoB M0 pa3aeiaM Kypca.

PaGouas mporpaMma BBINOJHSET JBE OCHOBHBIC (DYHKIIUH:

Hugpopmayuonno-memoouueckas QGyHKIUS TO3BOISIET BCEM YYaCTHHKAM 00pa30BaTEIbHOTO
Hporiecca MoTyYuTh MPEIACTABICHHUE O LIENAX, CONSPIKAHUH, OOLIeH CTpaTernu 00yUYeHHs, BOCIIUTAHHS U
Pa3BUTHSI YUAIMXCs CPEACTBAMH TAHHOTO YIeOHOTO MpeMeTa.

Opzanuzayuonno-naanupyiowjas GyHKIMS NPEAyCMaTPUBACT BBIICICHHE ASTAllOB OOydYCHUS,
CTPYKTYypUpOBaHHE Y4eOHOTO Marepuaia, OMNpEICICHHE €ro KOJHYSCTBEHHBIX U KadyeCTBEHHBIX
XapaKTePUCTHUK HAa K&KIOM U3 ITAIOB, B TOM YHCJIE IS COACPIKATEIILHOTO HATIOMTHEHHS TIPOMEKYTOYHOM
aTTeCTallU y4YallluXcCs.

Mecto npeamera B perepaibHOM 6A3MCHOM Y4eOHOM IJIaHe

CornmacHo QenepanbHOMYy 0Oa3sUCHOMY Yy4eOHOMY IUIaHy JUIsi 00Opa30BaTENbHBIX YUPEKIACHUH
Poccuiickoit ®Deneparnyim Ha W3y4YeHHE MAaTEeMATHKW HA CTYNEHH CpenHero (TOJIHOTro) oOIero
obpazoBanus otBoautcs 3 4 B Hegemo 10, 11 u 12 knaccax. M3 Hux Ha anreOpy W Havaja aHaimu3a 1o 2
yaca B Henenro mim 70 gacoB B 10 kiacce, 70 gacos B 11 ximacce, 70 yacoB B 12 knacce, reometpuro — 35
YacoB.

[MpumepHast nmporpamMma paccunTana Ha 315 yueOHBIX yacoB (Ha anreOpy u reomerpuio). B
HacTosIIeH padouell mporpaMMe yueOHBIN MaTepuan pa30ouT Ha Tpu rojaa ooydyenus B 10-12 kiaccax, B
CBSI3U CO CHEHU(BHUKON YUPeKICHHs, B KOTOPOM HAXOMUTCS IIKOJA, MATepHal JOMOJHEH OOJbIINM
0JI0KOM MOBTOPEHHI Kypca anreopsl 7-9 kiacca, B CBSI3H ¢ OOIBLIMMHE MPOOETaMu 3HAHHN yJaluXcsl.

3AJAYA YYHEBHOI'O ITPEIMETA

[Ipu n3ydyennn kypca MaTeMaTuku B 12 kiacce Ha 0a30BOM YPOBHE MPOIOKAIOTCA W TOTYYarOT
pa3BUTHE COACpXKATENbHbIE JHHUU: «Aneeopa», «Dyukyuuy, «Ypaenenus u Hepasencmeay,
«Inemenmol meopuu eepoammnocmeiiy u «Cmepeomempusay, BBoautcs suHuA «Hauana
Mamemamuyieckozo ananuzay. B paMkax yka3zaHHBIX COACPKATEIBHBIX JIMHUM PEHIAlOTCS CIICTYIOIIHE
3a/1a4u:

¢ cUiCTeMaTHu3aIusl CBEJICHUN O YNCIIaX; U3yUYEeHUE HOBBIX BHJIOB YHCJIOBBIX BBIpAXCHHHA U (POPMYIT;
COBEPILICHCTBOBAHNUE MPAKTUYECKUX HABBIKOB M BBIUUCIUTEIBHOU KYJIbTYpBI, PACUIUPEHHE U
COBEPIICHCTBOBAHUE ajre0panveckoro ammapara, chOpMHUPOBAHHOIO B OCHOBHOM INIKOJIC, U €0
MIPUMEHEHUE K PEILICHUI0 MATEMAaTUYECKUX U HeMaTeMaTHUeCKUX 33]1ay;

¢ pacIIvpeHre U CUCTeMaTH3aIusl OOIUX CBEIEHUH 0 (PYHKIUAX, TOMOIHEHHE Kilacca U3y4aeMbIX
(GYHKIWIA, WUTIOCTPANHS MUPOTH TPUMEHEHHST (PYHKIMH I ONMMCAHUS U U3YYEHUS PEeaTbHBIX
3aBUCHMOCTEH;

QPaSBI/ITI/Ie HpeHCTaBHeHHﬁ 0 BEPOATHOCTHO-CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B OKPYKAIOIIEM
MHpPE, COBEpIICHCTBOBAaHHE WHTEIUIEKTYalIbHBIX W PEYEBBIX YMEHUH IyTeM oOoramieHus
MaTEeMaTUYECKOTO S3bIKA, PA3BUTHUS JJOTUYECKOr0 MBILUICHHUS;

4 3HAKOMCTBO C OCHOBHBLIMHU HUJEAMU U METOJAMU MaTEMATHUYECKOTO aHaJin3a,

4 3HAKOMCTBO ¢ dJIeMeHTaMH « T eoprur BEpOSITHOCTEH.



EJHA

H3yuenue mamemamuxu Ha 6a3060Mm ypoeHe cpeoHezo (nOJIHO20) 00uezo 00pazoeanus
HANpPaeneno Ha 0ocmudicenue ciedyIouiux yeeii:

o (opMupoBanne mpencTaBJeHH O MaTeMaTHKE KaK YHHBEPCAJIBHOM fA3bIKE HAyKH, CPEICTBE
MOJICITIUPOBAHNS SIBJIICHHI U IIPOLIECCOB, 00 HIESIX U METOIaX MAaTEeMaTHKH;

o Pa3BUTHE JIOTUYECKOTO MBIIUICHUS, NPOCTPAHCTBEHHOIO BOOOpa)XCHHUsS, alTOPHUTMUYECKON
KYJIBTYPbI, KpUTHYHOCTH MBIIUIEHUS] HA YPOBHE, HE00X0IUMOM 11l Oyaymiel mpodeccuoHaIbHON
JESITEIbHOCTH, a TAKXKE MOCTIEeIYIOIEero 00yUeHHs B BBICILEH LIKOJIE;

o OBJIaJlcHHEe MAaTeMAaTHYeCKUMM 3HAHMSIMU M YMEHMsIMH, HEOOXOAUMBIMH B IOBCEIHEBHOU
JKU3HH, JUISI U3YyYEHUs IIKOJBHBIX €CTECTBCHHOHAYYHBIX IUCIMIUIMH Ha 0a30BOM ypOBHE, IS
NOJTy4eHus 00pa30BaHusl B 00IaCTsIX, HE TPEOYIOUINX YTIyOJIeHHOM MaTeMaTHYECKOH MOATOTOBKY;

o BOCIIUTAHME CPEACTBAMU MaTEMATUKU KyJIbTYpbl IMYHOCTH, TOHUMAaHUA 3HAYMMOCTH MaTeMaTHKU
JUTSL HAYYHO-TEXHUUECKOTO Mporpecca, OTHOIIECHHS K MaTeMaTHKE KaK K YacTH O0IIeUeIoBEUYECKON
KyJIBTYPbl 4epe3 3HAKOMCTBO C MCTOpPHEH DPa3BUTHSI MATEMaTHUKH{, 3BOJIIOLUEH MaTeMaTHYECKHX
uaei.

OBIIEYYEBHBIE YMEHUSA, HABBIKH U CITOCOBbI
AEATEJIBHOCTH

B xome ocBoeHHs coAepikaHMs MaTeMaTHYECKOro oOpa3oBaHMs —ydalllMecs OBJIaJEBaOT
Pa3HO00Pa3HBIMH CIIOCOOAMU JIESTENBHOCTH, IPUOOPETAIOT U COBEPLICHCTBYIOT OIBIT:

HOCTPOCHHUST M UCCIIEOBAaHUS MAaTEeMaTHICCKUX MOJENSH Ul ONMHCaHMS M PELICHHS MPUKIAIHBIX
3aj1a4, 33/1a9 U3 CMEXHBIX JUCIUILINH;

BBINOJTHEHUSI M CAMOCTOSITEJILHOTO COCTABJIEHMS AJITOPUTMUYECKHUX MPEANUCAHUN U
HHCTPYKIMIi HA MAaTEMAaTHYeCKOM MaTepHaJie; BHINOJTHEHUS PACYETOB MPAKTHYECKOr0 XapaKkTepa;
HCMOJIb30BAHUS MaTeMAaTHYeCKHX (POPMYJI H CAMOCTOSITEJILHOTO cOCTaBIeHus1 (popMyJ1 HA OCHOBe
00001eHN A YACTHBIX CJIy4aeB W IKCIIEPHUMEHTA;

CaMOCTOSITEJILHOW pabOThl € HCTOYHMKAMH HHQOpMaimu, OO0OOLICHUS M CHCTEMaTH3aI[|UH
MOJTy4YeHHON MH(OPMAIIHH, HHTETPUPOBAHUS €€ B JTMYHBINA OIIBIT;

MIPOBEJICHHST JI0KA3aTeIbHBIX PACCYKICHHUN, JIOTUYECKOTO0 OOOCHOBAaHUWS BBHIBOJOB, Pa3IHUYCHUS
JIOKa3aHHBIX M HEJOKa3aHHBIX YTBEPXKICHUN, apryMEHTHUPOBAHHBIX M 3MOIMOHAIILHO YOEIUTEIbHBIX
CY>XJICHHUI;

CaMOCTOSITENTFHON M KOJUIEKTHBHOHN NEATEIBHOCTH, BKIIOUSHHSI CBOMX PE3yJIbTATOB B PE3YJIBTATHI
paboThI TPYIIIBI, COOTHECEHUE CBOSTO MHEHHUS ¢ MHEHHEM JPYTrUX YYACTHHKOB yU4eOHOIO KOJIJICKTHBA U
MHEHHEM aBTOPUTETHBIX HCTOYHHKOB.
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1. COAEP’ KAHUE TEM YYEBHOI'O KYPCA

AJITEBPA
(97 uacos)

Kopuu wu cremenu. Kopens cremenu Nn>1 u ero cBoiictBa. CTeneHb C palMOHAIBHBIM
MOKa3aTeJIeM U €¢ CBONCTBA. [IOHATHE O CTENEHU C JCHCTBUTENBHBIM ToKa3aTelieM. CBOMCTBA CTEIICHU C
JIEHCTBUTEIHHBIM IIOKA3aTEIEeM.

Jlorapudm. Jlorapudm uncia. OcHOBHOE JIorapruMIdeckoe ToKIecTBO. Jlorapudm
MIPOU3BE/ICHUS, YACTHOT'0, CTEIICHH; TIEPEX0/] K HOBOMY OCHOBaHUIO. J{eCATHYUHBIN U HATYypaTbHBIN
sorapudMBbI, YUCIIO €.

IIpeoOpa3zoBanuss MpPOCTEHINMX BBIPA’KEHUI, BKIIOYAIONINX apH(PMETHUCCKHE OIEepalud, a
TaK¥Ke OIEPAINIO BO3BEICHHS B CTETICHD U OTICPAIIHIO JIOrapu(MUPOBaHUSI.

OcHoBbl Tpuronomerpuu. CHHYC, KOCUHYC, TaHICHC, KOTAaHIE€HC IPOHM3BOJILHOIO yIJa.
Pamunannas mepa yrina. CuHyC, KOCHHYC, TAHT€HC W KOTaHTeHC uncia. OCHOBHBIE TPHUTOHOMETPHUIECKHE
toxaectBa. Gopmynsl puBeneHusI. CHHYC, KOCHHYC U TAHT€HC CYMMBI U Pa3HOCTH NIBYX yrioB. CHHYC U
KOCUHYC JIBOMHOrO yriia. @opMyiibl oJIOBHHHOTO yria. [IpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUYECKHIX
(GyHKIWIA B MPOU3BEICHUE U TIPOU3BEACHUS B CyMMY. BhIpaxkeHrne TPUrOHOMETPHYECKUX (PYHKIIUN depes
TaHTE€HC TIOJIOBHHHOTO apryMmeHTa. [IpeoOpa3oBanus MpOCTEHITNX TPUTOHOMETPHYECKHUX BHIPAKEHHUH.

[IpocTeiiine TPUTOHOMETPUYECKUE YPABHCHUS U HEPABEHCTBA. APKCHUHYC, apKKOCHHYC,
apKTaHTeHC YHUCTa.

OYHKIHUN

Oyuknuu. O0JIacTh ompeneicHuss W MHOXeCTBO 3HadeHuid. ['paduk ¢ynkumu. Iloctpoenue
rpadukoB QYHKINN, 3aJaHHBIX Pa3TUIHBIME criocobamu. CBoicTBa (PyHKIMNA: MOHOTOHHOCTB, Y€THOCTh
Y HEYETHOCTb, IEPHOANIHOCTD, OTPAHNUYEHHOCTb. [IpoMexxyTKH Bo3pacTanusi U yObIBaHUS, HAHOOJbILIEE
W HavMeEHbIllee 3HAYCHHS, TOUYKH JKCTpeMyMa (JIOKaJbHOTO MakcUMyMa W MUHHMYMa). ['padudeckas
uHTepnperanys. [Ipumeps! GyHKINOHATBHBIX 3aBUCUMOCTEH B PeajIbHbBIX IPOLIECCAX U SIBICHUSIX.

Obparnas ¢ynkuus. O6nacTe onpeneneHuss U o0iacTb 3Ha4eHUil oOpatHoi (yHkunu. I'padux
00paTHOH QYHKIHH.

CrenenHas QyHKIIMS C HATypaIbHBIM IMOKa3aTesieM, e€ CBONCTBA U rpadukK.

BepTukanbHble U TOPU30HTATIBHBIE ACUMIITOTH TpadukoB. ['paduku qpoOHO-TMHEHHBIX (YHKIHH.

Tpuronomerpuueckue GyHKIUHN, UX CBOUCTBA U TPadMKH; IEPHOJIUIHOCTH, OCHOBHOH MEPHO/I.

[MokazarenbHas QyHKIMS (IKCIIOHEHTA), €€ CBOIMCTBA U TpaduK.

Jlorapudmuyeckast pyHKIuUS, €€ CBOMCTBA U rpaduK.

IIpeoOpa3zoBanus rpadukoB: NapayjiebHBI HEPEHOC, CHMMETPHsI OTHOCHTEIBHO OCEH KOOpIUHAT
Y CHMMETPHSI OTHOCHTEJILHO Hadasla KOOPMHAT, CHMMETpPHsSI OTHOCUTEIIHHO MPSIMOIi Y = X, pacTshKeHHE U
C)KaTue BIOJIb OCEH KOOpANHAT.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

[lonsiTre o mpenene nocienoBaTensHOCTH. CylIecTBOBaHHE Ipe/ea MOHOTOHHOW OTpaHWYeHHOM
MOCIIEAOBATENBHOCTU. J[IMHAa OKpY)KHOCTM W IUIOIAAb Kpyra Kak Ipeesbl MOCIEI0BaTENbHOCTEN.
Beckoneuno yObIBaromasi reoMeTpruecKast IpOrpeccust U ee cymma.

[ToHsTHE O HENMPEPHIBHOCTH (PYHKIIHH.

[lonatne o mnpowm3BonHOW (YHKUMH, (PUIMUECKMH M TEOMETPHUUECKHH CMBICT IPOU3BOIHOM.
VYpaBHeHue KacaTenbHOHW K Tpaduky QyHKouu. [Ipom3BomHBIE CyMMBI, pa3HOCTH, NPOM3BEICHHS,
4yacTHOTO. [IpOM3BO/IHBIE OCHOBHBIX JJieMEHTapHbIX (yHKnmiA. [IpuMeHeHHe MPOU3BOJHON K
ucclefoBaHnio GYHKIUH ¥ mocTpoeHuio rpadukoB. [IponsBomHbie 00paTHONH (YHKIIUM H KOMIIO3UITUH
JaHHOUW (DYHKLHH C TMHEHHOM.

[TonsiTrie 00 OIpeneIeHHOM MHTErpajie Kak IO i KPUBOJUHEHHOHN Tpanerun. [lepBoodpasHasi.
®opmyna Herorona-JleiiGHuma.

[Ipumeps! ncnoap30BaHMs MPOU3BOHON AJIs1 HAXOKICHHS HAWIIYYLIETO PEIIeHUs B IPUKIIAJAHbIX, B
TOM YHCJE COLUAIBHO-3KOHOMUYECKHUX, 3aadax. HaxokaeHune CKOpOCTH Ans Ipolecca, 3aJaHHOIo
dopmyioit minm rpaduxom. I[Ipumepsl NpPUMEHEHUS HHTErpajga B (H3MKe U TeoMeTpuu. Bropas
MPOU3BOJHAS U €€ (PU3MUECKHIA CMBICIT.



YPABHEHUSA U HEPABEHCTBA
Pemienue paruoHaNbHBIX, TOKa3aTEeIbHBIX, JIOTapu()MUYCCKUX ypaBHEHHN W HEpaBeHCTB. PericHue
MPPAIMOHATBHBIX U TPUTOHOMETPUYECKUX yPAaBHEHHH.

OcCHOBHBIE TIpUEMBI PEIIEHHS] CHCTEM YpaBHEHHIA: MOJCTAHOBKA, alredpanveckoe CI0KEHHE,
BBEJICHUE HOBBIX IEPEMEHHBIX. PaBHOCHIBLHOCTH YpaBHEHUU, HEPAaBEHCTB, CHCTEM. PerieHue
MPOCTEUIINX CHUCTEM YpaBHEHUH C JBYMs HEU3BECTHBIMH. PellleHne CHUCTEM HEPaBEHCTB C OJHOM
MepEeMEHHOM.

Hcnonws3oBanue cBOWCTB U TpadukoB (GYHKIUI MpU PEIICHUN YPaBHCHUW W HEPAaBEHCTB. MeToj
uHTEepBajoOB. I300pakeHME Ha KOOPAWHATHON IUIOCKOCTH MHOXECTBA PCIICHUH ypaBHEHUH U
HEPaBEHCTB C IBYMS TIEPEMEHHBIMH U UX CHCTEM.

[IpuMmeneHre MaTeMaTHYECKUX METOJIOB JIJISl PEIICHUS COAEPKATENBHBIX 3a/1a4 U3 Pa3IMIHBIX
obnacreli Hayku W pakTUku. MHTEepIpeTalus pe3yabTaTa, yueT pealbHbIX OrpaHUYCHUH.

IHOBTOPEHUE
Henu: moBTOpUTH U 000OIIUTE OCHOBHBIC 3HAHUS MPABUJI BHIYUCICHUS MIPOU3BOIHBIX U
HABBIKM HAXOXKJICHUS TPOU3BOJHBIX TPUTOHOMETPUYECKHX (YHKIUH, CIOXKHBIX (YHKIUH;
MOBTOPUTh TEOMETPUYECKUI,  (PU3NYECKUIl CMBICT NPOU3BOAHON (YHKIUU, MpPUMEHEHUE
MIPOU3BOHOM K MCCIIEIOBAHUIO (PYHKITUH.

IMMEPBOOBPA3HASA

Iean: MO3HAKOMHUTH Y4YalIMXCsS C HWHTETPUPOBAHUEM KakK oOmepanuei, oOpaTHOM
QG GepeHIIMPOBAHNIO; HAYYUTh HCIOJIB30BaTh CBOWCTBA M MpaBWiIa NPU HAXOXKICHHU
1IepBOOOPA3HBIX Pa3IMYHBIX (QYHKINI

@DopMupoBaHue MPEICTABIEHHI O TIOHATHH NIEPBOOOPAZHOM.

OsJiaieHne yMeHHEeM TpPUMEHEHHs MEepBOOOpa3sHOW (DYHKIMHM TpU pEIICHHH 3aadu
BBIYHCIICHUS TUIOIA/ICH KPUBOJIMHEHHBIX TPANCHUi U APYTUX TUIOCKHUX (QUryp.

HNHTEI'PAJI

Heau: HayynTh y4ammxcs MPUMEHATH IEPBOOOPA3HYIO JJIsl BBIYMCICHHS IUTOLIANCH
KpUBOJIMHENHBIX Tpanenuil (popmyna HeroTona-JleliOHua)

@DopMupoBaHue NPEACTABICHHH O TOHATHH HEOIPEICIEHHOIO HUHTEerpaia,
OTIpeIeNIEeHHOT0 UHTErpaa.

Osianenne ymMeHHeM TpPUMEHEHHs TEepBOOOpa3sHONW (DYHKIMHM TpW pElIeHHH 3aadu
BBIYUCIICHUS IIJIOIIAIeH KPUBOJIMHEHHBIX Tpaneuuit U Jpyrux Mmiockux Guryp.

OBOBHIEHME INOHATUS CTEIIEHU

Iesn: MO3HAKOMUTH yYaIIUXCS C HOHATHSA KOPHS N-i CTENEHU U CTENEHU C PALIMOHATBHBIM
MoKazaTenieM, KOTOpbIE SIBISIOTCS 0000IIeHneM MOHATHI KBaAPaTHOTO KOPHS M CTETICHU C LIENbIM
nokazaresneM. Cienyer oOpaTuTh BHUMAaHUE YJaIXCsl HA TO, YTO pacCMaTpUBaeMbIe 37I€Ch CBOMCTBA
KOpPHEH M CTENEHEH C PAlMOHAIBHBIM II0KA3aTEIEM AHAJOTMYHBI TEM CBOMCTBaM, KOTOPBIMHU
00J1/Tal0T W3YyYEHHBIC paHee KBaJpaTHbIC KOPHU M CTETICHU C IENbIMU TIokaszaressiMu. Heo6xomamumo
VIAETUTh JIOCTATOYHO BpPEMEHU OTpabOTKEe CBOWCTB cTemeHed W (OPMHUPOBAHUIO HABBHIKOB
TOYK/IECTBEHHBIX ITPe00pa30BaHH.

®opMHUpPOBaHHE MPEICTABJIEHUH KOPHS N-0M CTENEHU M3 JIEWCTBUTEIBHOIO YHCIIA,

byHkun Y = Q/; u rpaduka 3Toi QyHKIUU.
OBnageHne yMeHMeM H3BJICUEHHUS KOPHS, MOCTpOeHUs rpaduka QyHKIuu Y = Q/; u

orpezeneHus: CBOMcTB pynkuun Yy = Q/; .

OBiaseHue HaBbIKAMHU YIPOUICHUE BBIPAXKEHHUW, COAEPKAIIMX PAJUKaN, TPUMEHSA
CBOMCTBA KOpHA N-U CTEIICHHU.

O000IMTL M CHCTEMATU3UPOBATH 3HAHMS YYalllUXCS O CTENEHHOW (YHKIMH, O
CBOWCTBaX M rpadukax CTENEHHOW (QYHKIMH B 3aBUCHMOCTH OT 3HAYEHUH OCHOBAaHMU U
IIOKa3aTeNel CTEIICHH.



IOKA3ATEJIBHAS 1 IOTAPU®OMHUYECKASA ®YHKLI U
Ilesn: MO3HAKOMMTH YYaIMXCSl C IOKa3aTeIbHOM, JOrapupMHUUECKON U CTENEeHHOU
(GyHKIMAMU; U3yYEHHE CBOMCTB IOKA3aTeNbHOMU, JIOTapU(PMUUIECKON U CTEIEHHON (yHKIMN
MMOCTPOUTH B COOTBETCTBHH C MPHUHATON 00Iel cxemoil ucciaenoBanus ¢yHkmui. [lpu sTom
0030p CBOMCTB /JaBaTh B 3aBHCUMOCTH OT 3Ha4eHWHd mapaMerpoB. [lokazaTenbHble U
JorapuMUUYecKue ypaBHEHUS M HEpPaBEHCTBA peIlaTh C OMNOpOM Ha M3Yy4YEHHbIE CBOMCTBa
byHKIHIA.
®opMupoBaHNe NPeACTABIEHMII 0 TTOKA3aTENbHON U JTorapu(pMUIECKON PYHKIUAX, UX
rpaukax 1 CBOWCTBAX.
OgJialeHNe yMeHHEeM NMOHUMATBH M YUTATh CBOWCTBA U IpadUKu JorapupMUUECKOM
(GyHKLUY, pemaTh Jorapu(pMUIecKue YpaBHEHUS U HEPABEHCTBA.
OsjajeHne yMeHHWeM TOHUMATb M YWTaThb CBOWCTBA M TpadUKU IOKa3aTeIbHOU
(GyHKLUY, pelaTh 0Ka3aTelbHble YPABHEHUS U HEPABEHCTBA.
Co3aaHue yCa0BHIA U pa3BUTUSL YMEHHS NPUMEHSTH (YHKIMOHAIBHO-TpaduuecKue
IpPEeCTaBICHUs Ul ONUCAHUS U aHAJIM3a 3aKOHOMEPHOCTEH, CYLIECTBYIOIIMX B OKPYKaIOLIEM
MHUPE U B CMEXXHBIX IIPEAMETaX.

MMPOU3BOJHAS IIOKA3ATEJBHON
U JIOTAPUOGPMHUYECKOM ®YHKIUH
Lesn: MO3HAKOMUTH yYalIUXCs C TMPOU3BOJHON MOKA3aTEIbHON W JIOTaprU(PMHUECKON
GbyHKLIUH, cPOPMHUPOBATH y YYaIMXCSl HABBIKM BBIUMCIIEHUS IPOM3BOJHON IOKAa3aTeIbHON U
JorapupMHUUECKOi (YHKINHU, Yepe3 PEIICHHE pa3IMYHbIX THUIIOB 3ajaHuid. BeiBox (Gopmyiisl
IPOM3BOIHON IOKa3aTeNbHOW (DYHKIMM NPOBECTH HA HAIJIAAHO-UHTYUTHBHOH ocHose. Ilpu
paccMOoTpeHHH Bompoca O Aup(epeHIHANTFHOM ypaBHEHUM II0OKa3aTelIbHOTO pocTa U
[I0Ka3aTeIbHOro YObIBaHMs MOKa3aTeabHas (QYHKIMS JOJDKHA BBICTYNATh Kak MaTeMaTHuYecKas
MOJIEJIb, HaxXOJslasi IMUPOKOE NPUMEHEHUE NMPU HM3YyYEHUU PEaJbHBIX MPOLECCOB MU SIBICHUUN
JIEHCTBUTEIILHOCTH.

HUTOI'OBOE IIOBTOPEHUE
[lenu: noBTOPUTH M OOOOLIUTH HABBIKM pEIICHHWS OCHOBHBIX THUIOB 3a4ad IO
CIIEAYIOIIMM TeMaM: MpeoOpa3oBaHUWE TPUTOHOMETPUYECKHMX, CTETEHHBIX, IMOKA3aTEeNbHBIX U

JOrapu(pMHUUECKUX  BBIPAKEHHUH; TpUTOHOMETpUYeckue (QyHKUIuH, GYHKLIUSA y=4/x
nokaszarenbHas (QyHKUMsA, Jorapupmuueckas (QYHKUUSA; TMPOU3BOJHASA; IEepBOOOpa3Has;
pa3MyHbIe BUIBI YPaBHEHUI M HEPABEHCTB.
O0o01eHue 1 cucTeMaTH3alMs Kypc aireOpsl U Havana aHanusa 3a 11 kiacca.

Co3nanme ycao0BUH ISl IJIOJOTBOPHOTO ydacTUsi B paboTe B TpyMNIe; YMEHHs
CaMOCTOSITENIbHO ¥ MOTHMBHPOBAHHO OPTaHU30BBIBATH CBOIO J€SITEIBHOCTD.

®opMupoBaHUe MpeICTABIeHUIH 00 WAEIX W METOJaX MaTeMaTHKH, O MaTeMaTHKe,
KaK CpeJICTBE MOJICIIMPOBAHUS SIBIICHUI U IIPOILIECCOB.

Osjanenne YCTHBIM M TIHCHMEHHBIM MaTeMaTHUECKUM SI3bIKOM, MaTeMaTHUYECKUM
3HAaHHUSMHU U YMEHUSMHU.

Pa3BuTHE JOTMYECKOTO W MaTeMaTHYEeCKOTO MBIIUIICHUS, WHTYHWIIUH, TBOPYECKHX
CIIOCOOHOCTEH.

Bocnuranue MOHUMaHWS 3HAYMMOCTH MaTEeMAaTHKH JUTsI OOIIIECTBEHHOTO TIporpecca.

I'EOMETPUASA
(35 yacoB)
1. InmnuHap, KOHYC, mIap.
OcHOBHBIE 37€MEHTHI cdepbl U mapa. BzaumnHoe pacnonoxxeHue cepbl U MIOCKOCTH.
MHororpaHHHMKH, BIUCAaHHBIE B cepy. MHOTOrpaHHUKH, ONMCaHHbIE 0K0JI0 cepbl. Humuuap u
KOHYC. PUryphl BpalllCHUSL.



Heab: gpipabomka y yuawuxcs cucmemMamuieckux c6e0eHuti 06 OCHOBHbBIX 6U0ax mel
8pawyeHusl.

Hesn: 1aTh yyammMcsi CUCTEMAaTHUYECKUE CBECHHSI 00 OCHOBHBIX BHJAX TEJ BPALICHUS.
N3yuenue Kpyraslx Ten (UMIMHIPA, KOHYyca, 11apa) 3aBeplIaeT W3Y4YEHUE CUCTEMbl OCHOBHBIX
IIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX Tel. B Xome 3HaKOMCTBa ¢ TEOPETUUECKUM MaTepHaIoM
TEMbl 3HAUUTEJIBHO Pa3BUBAOTCS MIPOCTPAHCTBEHHBIE NPEACTABICHUS yUYaIlUXCsl: KPYyIJIble Tella
paccMaTpuBaTh Ha IPUMEpPE KOHKPETHBIX TIE€OMETPUYECKMX Te€Jl, M3ydaTb B3aUMHOE
pAcIIoNIOKEHHE KPYIJIBIX TEJl U IJIOCKOCTEH (KacaTenbHbIe U CEKYIUe MJIOCKOCTH), 03HAKOMMTB C
NOHATUSAMH ONMCAHHBIX U BIHMCAHHBIX MPU3M U mupamuj. Pemars 60sblioe KOJIMYECTBO 337134,
YTO MO3BOJISIET MPOJOKUTE paboTy MO (POPMUPOBAHUIO JIOTUIECKUX U TPAPUUECKUX YMEHHI.

OcHOBHas I eJb— chOpMUPOBATH MPEACTABICHUS YYAIIUXCS O KPYIJIBIX Telax,
M3YYUTh Cllydad MX B3aMHOI'O PacloJIOKEHUs, HAy4YUuTh U300pakaTh BIMCAHHBIE U ONMCAHHBIC
burypsl.

B nannoil Teme 0000maOTCS CBEACHUS U3 IUIAHUMETPHH 00 OKPYKHOCTH M Kpyre, O
B3aMMHOM DPACIHOJOXKEHUU NPSAMONA U OKPYKHOCTH, O BIMCAHHBIX U OHMHCAHHBIX OKPYKHOCTSX.
3/1ech yyaliuecss 3HAKOMATCS C OCHOBHBIMU (UI'YpaMM BpallleHHs, BBISCHSIOT UX CBOWCTBA,
ydyaTcsi UX H300pakaTh M pemlarh 3ahaud Ha Qurypsl BpamieHus. PopmupoBaHuio Oosee
[IyOOKHX NPEACTaBICHUI ydaluxcs MOTYT CIYKUTh 33Ja4yd Ha KOMOWHAIlMU MHOTOI'PaHHUKOB
u GuUryp BpalieHus.

2. O0beM U mI0MIAAb MOBEPXHOCTH.

[Tonstue oObema U ero cBoiictBa. OO0beM ULMIMHIPA, MPSMOYTOJILHOIO
napayuienenunesna u npusMel. [lpunnun Kasansepu. OOvem nupamuabl. O0beM KOHyca U
ycedyeHHOro Kkonyca. O0beM mapa u ero uacreid. [lnomans moBEepXHOCTH MHOTIOrpaHHHKA,
LHWIMHJIpa, KOHYCa, yCEYEeHHOro KoHyca. [lnomans moBepxHoCTH 11apa 1 €ro 4yacTeu.

Heab: cucmemamuszayus usyyeHuss MHO20ZPAHHUKOS U Mel 8PAWEHUs 8 X00e peuleHus
3a0a4 Ha GblYUCTEHUE UX 00BEMOS.

Llesau: nMpoIOKUTh CUCTEMAaTHYECKOE M3y4Y€HHE MHOTOTPAHHUKOB M TEJ BpallleHHs B
XO0JIe peUIeHUs 33/1a4 Ha BBIYUCICHUE UX O0BEMOB.

[Tonatne obbema BBOAWUTH MO AHAIOTMU C MOHATHEM IUIOIIAAM IUIOCKOW (UIyphl U
(GhopMyIUpOBaTh OCHOBHBIE CBOMCTBA 00HEMOB.

CymiecTBOBaHHE U €IMHCTBEHHOCTh O0ObEMa Tejla B ILIKOJBHOM Kypce MaTeMaTUKU
IPUXOJNUTCS IPUHUMATh 0€3 10Ka3aTeIbCTBa,

TaK Kak BOIPOC 00 oObeMax MPUHAUIEKHT, IO CYLIECTBY, K TPYJHBIM pa3/ieiaM BbICIICH
MaTemMaTukd. [lo3ToMy HyXHBIE pe3ylbTaThl YCTAHABIMBATh, PYKOBOJICTBYSACH OoJblle
HarJsIIHBIMUA  COOOpaKeHUSIMUA. YUueOHBI MaTepHall TaBbl B OCHOBHOM JOJDKEH YCBOMTBHCS B
IpoLIecCce pelIeHus 3a1ay.

OcHOBHas 1 eJb— chOPpMUPOBATH NPEJCTABICHUS YUAIIUXCS O TIOHATHAX 00BeMa
U IUIOLIA/IM MTOBEPXHOCTH, BhIBECTH (POPMYJIBI 0OBEMOB U IUIONIAEH OBEPXHOCTEN OCHOBHBIX
IPOCTPAHCTBEHHBIX (UIYp, HAYyYUTh peIIaTh 3a/laud Ha HaxoXJAeHue o0BbeMOB M ILIOLIasei
MTOBEPXHOCTEH.

N3yuenne 06beMOB 000011a€T U CUCTEMATU3UPYET MaTepuall MJIaHUMETPUH O IJIOLIA X
wiockux ¢uryp. Ilpu BbIBoAe ¢dopmyn oObeMoB ucrosb3yercss npuHiun Kasanbepu. 910
MO3BOJISIET YHCTO T'EOMETPUYECKUMH METOJaMH, 0€3 UCIONb30BaHUs MHTErpaja HIu
MpesIeIbHOr0 Nepexo/ia, HaWTH 00bEMbl OCHOBHBIX NMPOCTPAHCTBEHHBIX (PUTYp, BKIHOYast 00beM
niapa M ero yacrem.

[TpakTiyeckas HaIlpaBJIEHHOCTb O3TOM TEMBbI OMNpeeNseTcs OOJbIIUM KOJIMYECTBOM
pa3sHOOOpa3HbIX 33/]au Ha BBIYMCIIEHHE 0OBEMOB U IIIONIA Il TOBEPXHOCTEH.

IloBTOpEeHuUe
Heasb: nosmopenue u cucmemamusayus mamepuana 12 xnacca.



Ilesau: mMOBTOPUTH M OOOOLIUTH 3HAHUS M YMEHHs, YYalllUXcs 4yepe3 pelleHue 3ajad Io
CIEAYIOIMM TEMaM: METOJ KOOpAUHAT B IIPOCTPAHCTBE, MHOIOTPAaHHUKH; Tella BPALLEHUS,
00bEMBI MHOTOTPAHHUKOB U TEJI BPAILICHUS

3JEMEHTBI TEOPUU BEPOATHOCTEM
(8 ac)

BepositHocte  coObiTsi.  CroKeHHWE  BEPOATHOCTEH.  YCJIOBHAas  BEPOSITHOCTb.
HeszaBucumocts coObITH. BeposTHOCTH TpOM3BEACHUS HE3aBHCUMBIX CoObITHil. Dopmyna
bepnyimnm.

OcHoBHast 1enb — chOPMHUPOBATH IOHSITHE BEPOSTHOCTH CIY4ailHOrO HE3aBUCHUMOIO
COOBITHS, HAyuyUTh pELIaTh 3aJaud Ha IMPUMEHEHUE TEOPEMBI O BEPOSTHOCTH CYMMBI JIBYX
HECOBMECTHBIX COOBITHII M Ha HAXOXKJIEHHE BEPOSTHOCTEH MPOM3BEAEHUS JIBYX HE3aBHCHMBIX
COOBITHIA.

B nmporpammy Takke BKJIFOYEHO U3YYEHHUE OTIEIbHBIX JIEMEHTOB TEOPHUH BEPOSTHOCTEH.
BBogsTca moHATHA COy4alHBIX, JOCTOBEPHBIX W HEBO3MOXHBIX COOBITUH, CBSI3aHHBIX C
HEKOTOPBIM UCIBITAHUEM, ONPEACIISIOTCS ONepaiy HaJl COOBITUSIMHU.

Knaccuueckoe omnpezneneHue BEPOSTHOCTH COOBITHS C PaBHOBO3MOXKHBIMHM HMCXOJAMU
bopMyIHPYIOTCS CTPOTO, M HA €TO0 OCHOBE PEIIAETCs OOIBIIMHCTBO 33/1a4.

BBoauTcs NOHATHE r€OMETPUYECKOM M CTAaTMCTHYECKOM BeposATHOCTH. HeszaBucumocTs
coObITHI1 BBOAUTCS CTporo. Pazbupaercs pelieHue 3aad Ha HAXOXKICHHE BEPOSTHOCTH COOBITHS
B, cocrositiero B ToMm, uto npu N ucnbITaHusx HaOmogaemMoe coObITHe A mpou3onaeT poBHO K
pas, rmocje yero 000cHOBbIBaeTcs popmynna beprymm.

[Ipu u3nokeHUM Marepuana JaHHOTO pasfiefia MOJUYEPKUBAETCS IPUKIAJAHOE 3HAUCHHE
TEOPHUH BEPOATHOCTEH B PA3NMYHBIX OOJIACTIX 3HAHUH U MPAKTUYECKOM NesITeTbHOCTH YelIOBeKa.



IV. TPEBOBAHUSA K YPOBHIO
IHOAI'OTOBKH BbBIITYCKHHUKOB

Bpesyﬂbmame USYHUECHUA MameMamuKu na oazoeom YDO68HE YUEeHUK 00sdICeH

3HATH/MOHMMATH

3HAYCHHE MaTeMaTHYCCKOM HAayKW IJid pCUICHHA 3a4aY, BOZHUKAKONIUX B TCOPUHU U MPAKTHKE,
HPOTY U B TO KE BPEM OIpaHUYCHHOCTH NPHUMCHCHHUA MAaTCMATUYCCKUX METOAOB K aHAINU3y U
HCCJICAOBAHUIO IMPOIECCOB U SIBIICHHUI B puUupoac u O6H1€CTB€;

3HAUCHUEC TMPAKTUKHW W BOINPOCOB, BO3HHUKAIOIIHUX B caMOM MaTeMaTHKe JJIst (1)OpMI/IpOBaHI/I$I u
pa3BUTUA MaTeMaTH4YECKOM HAYyKH, HUCTOPUIO pa3BUTUA IIOHATHA qHucia, CO3aaHuA
MAaTCMAaTHUYCCKOT' 0 aHalin3a, BOSHUKHOBCHUA U Pa3BUTHUA T'COMCTPUU,

YHPIBepca,HLHI)II)'I XapaKTEep 3aKOHOB JIOTUKHU MAaTEMAaTUYCCKUX paccymne}mﬁ, X MPpUMEHUMOCTL BO
BCEX 00/IaCTAX YEIOBEUECKOM JACATCIBHOCTH,

BepOHTHOCTHLIﬁ XapaKTEep pa3jIMYHBIX IIPOLECCOB OKPYKAIOLICTO MHPA,

AJITEBPA

yMeTh

BBIIIOJIHATH apI/I(l)MCTI/I‘IeCKI/IC ILGP'ICTBI/ISI, CoUucTasd yCTHBIC MU NHUCBbMCHHBIC NMPUEMBI, IPUMCHCHUC
BbIYUCINTCIIbHBIX yCTpOfICTB; HaXOOWUTb 3HAYCHUSA KOPHIA HaTypaJILHOﬁ CTCIICHU, CTCIICHHU C
paorOHAJIBHBIM I1OKA3aTCJICEM, norapnq)Ma, HCIIOJIB3YS IIpH H€O6XOILI/IMOCTI/I BbIYUCINTCIIbHBIC
YCTPOMCTBA; MOJIb30BATHCS OLICHKOM M MPUKUIKON MIPU MPAKTUYECKUX pacyeTax;

NPOBOAWTH MO H3BECTHHIM (popMynaM M MpaBUiIaM IpeoOpa3oBaHMs OYKBEHHBIX BbIPAKEHUH,
BKJIIOYAIOIINX CTETIEHH, PaJUKaIIbl, TIOrapu(pMbl U TPUTOHOMETpHUYECKHE (PYHKLIUH;

BBIUUCIISITh 3HAUCHHWS YHUCIOBBIX W OYKBEHHBIX BBIPAXCHUH, OCYHIECTBISASA HEO0OXOAUMBIE
MOJICTAHOBKH W MPEeoOpa3OBaHMS;

HCMOJIL30BATh TNPHOOPETEHHbIe 3HAHUA W YMEHHS B MNPAKTHYECKOW IeSITeJbHOCTH H
MOBCEAHEBHOM "KM3HHU IS

NPaKTUYECKUX PacdyeToB 1o (opmyinam, BKIoYas (OpPMYJIbl, COAEp)KaINE CTENCHH, PaUKabl,
Jorapu@mMbl M TPUTOHOMETPHUYECKHE (YHKLHUH, HCIONb3ysd NPH HEOOXOIUMOCTH CIIPABOYHBIC
MaTepuabl ¥ MPOCTeHIINe BEIYHCIUTENbHbBIE yCTPONCTBRA,

®OYHKIUU U TPAOUKHU

yMeThb

OTIpeJIeNIATh 3HaYeHHe (QYHKIMW 10 3HAYCHUIO apryMEHTa NpPU Pa3IMYHBIX CIloco0ax 3afaHus
byHKuMM;
CTpOUTH rpaMKu U3y4EeHHBIX QYHKIINH;

OIMCBIBATH 10 TPAPUKY U 8 NPOCMEUWUX CYHAsX no opmysie TIOBEICHUE U CBOMCTBA (PYHKIHH,
HaxXOJIUTh MO TpaduKy QYHKIMH HAaHOOJbIINE U HANMEHBIINE 3HAUCHUS;

pemaTtb ypaBHEHMs, MPOCTEHIINE CHCTEMBl ypaBHEHHUH, HMCHOJIB3YS CE0Ucmed (QYHKyuli U uX
rpa¢uKoB;

HCIIO0JIBb30BAaTh HpI/IO6peTCHHBIe 3HAaHWUAd U YMCHUA B HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTHU U HOBCCﬂHCBHOﬁ
JKH3HU OJIA:

OMHMCAaHMS C TOMOLIbIO (QYHKIHMHA Pa3IMUHBIX 3aBUCHUMOCTEH, MpEACTaBICHUS HX Tpaduyeckw,
MHTEPIIPETALNH TPaUKOB;
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HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

yMeTh

BBIYUCIATL HPOU3BOAHBIC U nep6006pa3Hble SJICMCHTAPHBIX (bYHKLII/Iﬁ, HCMOJIb3Yyd CIPaBOYHBIC
MaTcpUualibl;

WCCIIEIOBATh B TMPOCTEHIIMX CiIydasx (YHKIMH Ha MOHOTOHHOCTh, HaXOJWTh HAWOONbBIIHE M
HaUMEHbIINE 3HAYeHUs (DYHKIUI, CTPOUTH TPaPUKU MHOTOUWICHOB U APOCMEUUUX PAYUOHATLHBIX
@yHKyuil C UCTIOIB30BaHUEM amapaTa MaTeMaTHYECKOTO aHAIIN3a;

BbIUUCTIAMDb 6 npocmezlmux cayuasx nﬂou;a()u C UCnob306aAHUEM nep6006pa3H0L7;

HCIMOJIb30BaATh HpﬂOﬁpeTeHHble 3HAHUAA M YMCEHHUHA B npaKanecxoﬁ ACATCJIABHOCTH H
NOBCEHEBHOM KH3HU JUIS:

peliceHus MNpUKIAAHBIX 3ada4, B TOM YHUCIC COLOHUAJIBHO-3KOHOMHUYECKUX U (l)I/I3I/I‘lCCKI/IX, Ha
HanOOJBIINE U HANMEHBIIINE 3HA4YCHUA, HA HAXOXKICHUC CKOPOCTU U YCKOPCHUS,

YPABHEHUSA U HEPABEHCTBA

yMeThb

pemarh panuMoOHANBHBIE, TOKa3aTeNbHbIE W JOrapu()MUUECKHUE YpaBHEHHS W HEPaBEHCTBA,
npocmeliuiie UppayUoHAIbHble U MPULOHOMEMPUYECKUE YDAGHEHUS, UX CUCTEMBL;

COCTaBJIITh YPABHEHUS U HEPAGEHCMEA 10 YCIOBUIO 331a4u;
WCIIOJIB30BaTh 151 MPUOIMKEHHOTO PEIICHUS] YPaBHEHUH U HEPAaBEHCTB TpauuecKuil MeTox;

n300paxkaTh Ha KOOPAWHATHOW TUIOCKOCTH MHOXKECTBA PEIICHHH MPOCTEHWIINX YpaBHEHHHA M HX
CUCTEM;

HCNOJIL30BATh TNPHOOPETEHHbIe 3HAHUA W YMEHHS B NPAKTUYECKOH eATEeJHLHOCTH H
NOBCEIHEBHOI JKU3HH I

IMOCTPOCHUA U UCCIIEAOBAHUSA HpOCTQﬁLHHX MaTeMaTHYCCKUX MOI[QJ'IQﬁ;

I'EOMETPUA

3HAUCHWE MATEMaTHYEeCKOW HAyKU IJIs peHIeHUs 3a7ad, BO3HUKAIOIIMX B TEOPHH U TPAKTHKE;
ITUPOTY U B TO YK€ BPEMsI OTPAaHUYCHHOCTh MPUMEHEHHS MaTEMaTHYSCKUX METOJIOB K aHAIN3Y U
HCCJICJIOBAHUIO MTPOIIECCOB U SIBJICHUH B MPUPOJE U OOIIECTBE;

3HAUYCHUEC MPAKTUKHU MW BOIPOCOB, BO3HHUKAIOIIHUX B caMOM MaTeMaTHKe JUIA q)OpMI/IpOBaHI/ISI n
pa3BUTUA MaTeMaTHIECKOM HAYyKH, HUCTOPUIO pa3BUTUA TIOHATHA qucia, CO31aHuA
MaTeMAaTHYCCKOT' O aHaJIn3a, BOSHUKHOBCHUSA U Pa3BUTHA T'COMCTPUU,

YHUBEPCAJIBHBIN XapaKTep 3aKOHOB JIOTMKHU MATEMATHYECKHUX PACCYKIEHUHN, UX IPUMEHUMOCTh BO
BCEX 00JIACTSIX YETIOBEUECKON JAesITeTbHOCTH;

pacro3HaBaTh Ha YEPTEkKaxX W MOJENSIX HPOCTPAHCTBEHHBIC (OPMBI; COOTHOCUTH TPEXMEPHBIC
0OBEKTHI C X OMUCAHUSIMU, U300paAKECHUIMU;

OIMUCBIBATH B3aMMHOC PACIIOJIOKCHHUEC MPAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBE, apcymMeHmupoeaniob
ceou cyofcdeﬂuﬂ 006 smom Pacnonodxcenuu,

AHAJIN3UPOBATH B HpOCTeﬁMHX ClIydasaX B3aMMHOC pacCIlOJIOKCHUC 00BEKTOB B IMPOCTPAaHCTBE;

I/1306pa)KaTB OCHOBHBEIC MHOFOFpaHHI/IKI/I n prFJ'IBIe TCJ1a, BBIIIOJIHATH qepTencH 110 YC.]'IOBI/ISIM
3a/1ay;

cmpoumyv npocmetiuiue cevenus Kyoa, npusmbl, NUpAMUobL,

pemaTh IMJIAHUMETPUYECKHE U MPOCTEHIlIME CTEPEeOMETPUYECKHE 3aJaud Ha HaXOXKICHUE
TEOMETPHUYECKUX BEJIUYWH (JUIHH, YTJIOB, IUIOMaAeH, 00beMOB);

HCIIOJIB30BaTh IPpU PCHICHUU CTCPEOMETPUICCKUX 3aJiaY IIJITaHUMETPUUICCKUC Q)aKTBI n MCTObI,

MMPOBOJAUTH JOKA3ATCIIbHBIC PACCYKACHUS B XOA€ PCIICHUA 3a1aY;

HCIIOJIB30BATH npnoﬁpereﬂnble 3HAHUA M YMCHHHA B IlpaKTI/I'—leCKOﬁ HEATCJIBbHOCTH H
MOBCEeAHEBHOM JKU3HM JJIS:

11



uccieoBaHus (MOJICIMPOBaHKS) HECIOKHBIX MPAKTUYECKUX CUTYalldii HA OCHOBE M3y4YCHHBIX
(dbopMyJ1 ¥ CBOKCTB (uryp;

BBIUMCIICHHA OOBEMOB W IUIOMIA/IeH MMOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEN TIPU PEIIeHUN
MPAKTHYECKUX 3a7ad, HWCHOIB3ysS TPU HEOOXOJUMOCTH CHPABOYHHKH M BBIYUCIHATEIHHEIC
YCTpOMCTBA.

B pe3ysabTare u3yueHusi reOMeTpUU YY€HHK J10JI5KeH 3HATH U YMETh:
COOTHOCHTD TUIOCKHE TEOMETPUIECKUE PUTYPBI U TPEXMEPHBIE OOBEKTHI C UX
OINUCAHMSIMH, YePTEKAMHU, H300PAKCHUSAMU; pa3INdaTh U aHATN3UPOBATh B3aHMHOE
pacmosoxeHue Guryp;
n300pakaTh reOMETpUIECKUE (PUTYPHI U TEJA, BBIMOJIHATH YEPTEXK MO YCIOBHIO 3a]1a4H;
pelaTh reOMETPUYECKUE 3a/1a49H, ONUPAsICh HAa M3YYCHHBIC CBOMCTBA IJIAHUMETPUICCKUX
U CTEPEOMETPHUYECKUX (PUTYpP U OTHOIICHUH MEKIY HUMU, IIPUMCHSIS aIreOpandecKuii u
TPUTOHOMETPHUYCCKHIA armapar;

IIPOBOJIUTH JJOKA3aTEIbHBIC PACCYKIACHUS TIPU PEIICHUY 3a/1a4, JOKa3bIBaTh OCHOBHBIC
TEOPEMBI Kypca;

BEIYHUCIIITH JIMHEHUHEIE DJIEMEHTEI U YIJIbl B IPOCTPAHCTBCHHBIX KOH(i)I/IpraIII/IﬂX,
TUIOIAM TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TENl M UX MPOCTCHITNX KOMOMHAIINH;
IIPUMEHATH KOOPAMHATHO-BEKTOPHBIN METOJ JUIsl BBIYUCICHUS OTHOLIEHHUH, PACCTOSHUI
U yIJIOB;

CTPOHTH CCUCHHSI MHOTOTPAHHUKOB,

TEOPUS BEPOSITHOCTEM
chopMHUPOBATH TIOHSATUE BEPOSTHOCTH CIYIAHOTO HE3aBUCHUMOTO COOBITHSI,
HAy4YUTHCS pelIaTh 3ajaud Ha MPUMEHEHHE TEOPEMbl O BEPOSITHOCTH CYMMBI JBYX
HECOBMECTHBIX COOBITHI;
HAay4yuThCS pelarh 3aJauyd  HAa HAXOXKACHHE BEPOATHOCTEM MPOU3BEACHHS JBYX
HE3aBHCUMBIX COOBITHIA.
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V. KAMIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE

Knacc: 12

Vuurens: Jdeatokun Aptyp Uropesnu
KonunuecTBo yacosB 3a rou;

Bcero: 102

B nenemro: 3

[11aHOBBIX KOHTPOJBHBIX paboT: 9

[InanmpoBaHre COCTaBIEHO HA OCHOBE NPOTPaMMBI IJIsi OOMIE00pa30BaTENbHBIX YUPEKICHUN:
Maremaruka, 5-11 kn.coct. .M. Ky3uenora, H.I'. Munmiok. — M.: JIpoda, 2004 r.

Y4eOHUKH:

1. Maremaruka. YueOuuk 1t 11 kmacca FO.M. Konsarun, M.: [Ipocsemenue, 2020 .

2. Teometpust. yueOn. st 10-11 ximaccoB A.C. Atanacsia, M.: [IpocBenienue, 2020

Jara npoBenenust ypoka - e
]
o daxry Ne 5 g E
§ Ha3Banue Tembl g g Q
YpoKa = S =
ITo miany =i =
12A = =
1 2 3 4 5 6
| 1. | Onpenencenre npou3BoaHOM y=SinX, y=C0SX 1
HEZEIIst v _
02.09 - 06.09 2. | Onpenenenne npousBoaHoR y=tgX, y=ctgX 1
3. | Hunmuunap. [ousitue 1
4. | IlepBooOpa3Has 1
2 Hexe 5. | Onpenenenue nepBoodpazHOn 1
09.09 — 13.09 ' pezen PBOOOD
6. | Humuaap. TTnomans HOBEpXHOCTH 1
7. | OcHOBHBIE CBOWCTBa epBo0Opa3Hoii (1-2) 1
3 Henens 8. | Tpu mpaBuiia HaXOXKJICHUS 1epBooOpa3Hoit (1) 1
16.09-20.09 9. | Pemenne 3amay mo anre0pe Ha HAXOXICHHE 1
nepBooOpazHOn
10. | Tpu nmpaBuiIa HAXOXKACHHS TIEPBOOOPa3HOH (2) 1
4 genensa 1 = 1
93.09 - 2709 - | Tpu npaBma HaxOXkKIeHHS IepBOOOPa3Hoii (3)
12. | Konyec. [Tnomniaap NOBEpXHOCTH 1
13. | KonTponbhas padota Nel «I[lepBooOpa3zHas» 1
5 Hezenst 14. | TInomap KPUBOJIMHEHHOM Tpamnenuu. 1
30.09 -04.10 HaXO)KI[eHI/Ie.
15. | Vceuennslii konyc. [Ino1miap moBepxXHOCTH 1
16. | ®opmyna Hprorona-JleiiOuuma. OcHOBHbIC 1
. HOHSTHS
HCICIIA 17. _ o 1
07.10 - 11.10 ®opmyna  Herorona-Jleitouuna.  I[Ipumepst
BBIYHCIICHUSI
18. | ®opmyna Hetotona-JleliOHua. 3akpernieHue. 1
19. | Tlpumenenue unTerpana. [lousrus. 1
7 Henend 20 | 11 H 1
14.10 - 18.10 - | [Ipumenenune nnterpana. Haxoxaenue.
21. | Tlpumenenue uHTerpana. Pemenue 3amad. 1
22. | Coepa, miap 1
 negiell 23. | KonTtponbHas pabora No2 «MuTerpam 1
21.10 - 25.10 POJIbHAA P 2 P
24. | KopeHb N-ii cTeneHu 1
9 menens 25. | Tlnomaap chepsl 1
05.11-08.11 26. | KopeHnsb N-it cTenenu. Pemenue 3aqaud. 1
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27. | CpoiictBa KOpHsA N-ii crenern. OCHOBHBIC 1
CBOMCTBA
28. | CpoiicTBa KOpHs N-ii crenieHn. Haxosxienue. 1
10 menenst 29 1
1111 - 1511 . | UppanmonansHbie ypaBHeHus. [1oHATHSI
30. | PemieHne uppaiMoHaIbHBIX YPaBHEHUI 1
31. | KouTtpompHast ~ pabora  Ne3 «Tnomanp 1
NOBEPXHOCTH IWIMHPA, KOHYCA, Iapay
11 menens 32. | CremeHb €  palMOHAJIBHBIM  IOKa3aTeIeM 1
18.11-22.11 TToasaTus
33. | CremeHb C  pallMOHAIBHBIM  [OKA3aTEINIEM. 1
Penrenne 3amau.
34. | AHanu3 KOHTpOJILHON paboThl N3 1
35. | Pemienne 3amady 1o anrebpe 1o TeMe 1
12 nenens C
25.11-29.11 (CTCIICHBY
36. | KoutpomsHast ~ pabora  Ned  «CremneHsb. 1
0O60611eHnE»
37. | OO0BeM NPSIMOYTOJIBHOTO MapaJLIeieuIe/a 1
13 nepens 38 | 11 1
02.12 — 06.12 : 0K§321TGJII)Ha$[ Q)YHKHI/IS{'
39. | CpoiicTBa oKa3areqbHON (yHKIIUU 1
40. | Pemenne 3amady 1o reomerpun. OObeM 1
napaJuielienunesaa
14 nenens 41 | p 6 I 1
0912 1312 . | Pettenne 3amgay mo anrebpe. IlokasarenbHbie
ypaBHEHUS
42. | Perienue 3a1a4 1o reomerpur. O0beM NpU3MBI 1
43. | PemieHue moka3aTeibHbIX HEPABEHCTB 1
15 nenens 4. | 06 o 1
16.12 - 20.12 : beM HAK/IOHHOH NPU3MEL
45. | Cpe3 3Hanuii 3a 1 monyroaue 1
46. | Jlorapudmbl 1
16 nepens 47. | 06 1
9312 2712 : bEM IMPAMHIbl 1 KOHYCa
48. | CpoiicTBa jorapuhmoB 1
49. | Jlorapudmudeckas GyHKIUS 1
17 nenensa = =
13.01 - 1701 50. | CpoiicTBa norapupmuueckoil pyHKIUN 1
51. | Tlonsitue oOpaTHON QYHKIMH 1
52. | Pemenue 3ama4 no ajaredpe Ha jJoraapudmbl 1
18 menens 53. | J1 1
20.01 - 24.01 - | JlJorapudmMuueckre ypaBHEHHs _
54. | Pemenue norapuMu4ecKux ypaBHEeHUN 1
55. | JlorapudmMudeckue HepaBeHCTBA 1
19 Henens 56. | Pemrenue gorapupMuUECKUX HEPABEHCTB 1
27.01-31.01 57. | OGoOwarNKe MNOBTOPEHHS II0 TE€OMETPHUHU. 1
Terpasap. [lapamnenenunen
58. | KonrponbHas padora NeS «PerieHue mokasar. 1
1 jorapuM. ypaBHEHHID)
20 nepens 59. | 11 o 1
03.02 . 07.02 - | IIpousBosiHas mokasarenbHoi GyHKIUH _
60. | HaxoxaeHHe TPOM3BOJHONW  IOKa3aTEIbHOM 1
byHKIIMN
61. | Yucno «e» 1
21 menens 62. | OboOwmaronie MOBTOPEHHUST MO T'€OMETPHUH. 1
10.02 - 14.02 [leprieHIUKYIIPHOCTH MPSIMBIX U TIOCKOCTEH
63. | Crenennas GpyHKIHsI 1
64. | CoiicTBa cTEIEHHOM ()YHKIMH 1
22 Henensa 65
1702 — 21.02 . | O6o0marmue MOBTOPEHUSI 10 TEOMETPHUH.

MHOrorpaHHuKH
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66. | TTpousBoaHast orapuMudecKoil GyHKIHH 1
67. | HaxoxaeHre MPOU3BOAHOM JTorapu(MUUIECKOM 1
byHKIIUHN
23 nepens 68. | [Monustue o auddepeHnaNTbHBIX YPaBHEHUIX 1
24.02 - 28.02 A PeHll P
69. | Pemenne mnpocredmmx auddepeHInaIbHbIX 1
ypaBHEHU U
70. | TlogroToBKa K KOHTPOJIBHOH paboTe 1
24 menens 71. | KontponpHast pabota Ne6 «IIpousBojaHbIe 1
03.03-07.03 mokasar. u jorapudm. QyHKIHiD
72. | Teopwusi BEpOSITHOCTEH. 1
73. | PemeHue 3a1a4 M0 TCOMETPUU Ha HAXOXICHHE 1
25 nepens BCKTOPOB
10.03 -14.03 74. | TloHsITHE BEPOSITHOCTH COOBITHS 1
75. | [loHsITHE BEPOSITHOCTH COOBITHSI 1
76. | CpoiicTBa BeposiTHOCTEH cOOBITHS. OCHOBHBIC 1
HOHSITHSI
172_ gé{ e_ﬂgfzs 77. | CpoiicTBa BeposATHOCTeH coObITHs. PemeHue 1
3aj1a4
78. | OTHOCHTEIbHAS YACTOTA COOBITHS 1
79. | VcioBHas BEpOSITHOCTb 1
27 e 80. | He3aBucHMBIC COOBITHS 1
31.03 - 04.04
81. | TToaroToBKa K KOHTPOJIBHOH pabote Ne7 1
82. | TlogrotoBka k I'BD mo anredpe. OcHOBHBIC 1
TpUT. HOPMYIIBI
28 menens 83. | [loxroroBka k I'BD mo anrebpe. [Ipumenenue 1
07.04 -11.04 TPHUT. q)opMy_]'[
84. | TlogrotoBka k I'BD mo anredbpe. dopmyisi 1
HPUBEICHHS
85. | [logroroBka k I'BD mo anrebpe. Dopmyiisl 1
CIIOXKEHHMS M UX CJICJICTBHS
29 Henens 86. | [lonroroeska k I'BD  mo  anreOpe. 1
14.04-18.04 ParpionasHbBIe ypaBHEHUS
87. | IToaroroBka K I'BD o anreope. 1
PannoHabHBIC YPaBHEHUS
88. | KontponmbHast pabora Ne7 «OObem Ten 1
BPAILCHUS»
30 Henens 89. | [lonroroeska k I'BD  mo  anreOpe. 1
21.04-25.04 HppannoHaipHbIe HEpaBEHCTBA
90. | IToaroroBka K I'BD o anreope. 1
ITepBoobpazHbie
91. | Meto/ KOOpIMHAT B MPOCTPAHCTBE. J[BHKeHUs 1
31 nenens 92. | TloaroroBka k 'BD no anrebpe. MHaTerpan 1
28.04 - 30.04 93. | TToaroroBka k I'BD 1o anrebpe. Kopens n-it 1
CTEICHH
94. | Tlogroroska k 'BD no anredpe. CteneHb 1
95. | IToaroroBka K I'BD o anreope. 1
32 Regielti ITokazarenbHast QyHKINS
05.05 - 07.05
96. | TTogrotoBka k I'BD mo anrebpe. Pemenue 1
ITOKa3aTeJIbHBIX YPAaBHEHHUM
97. | IToaroroBka K I'BD o anreope. 1
33 Hepel Jlorapudmudaeckast hyHKIHsS
12.05-16.05 98, 1

ITogrotoeka xk I'BD mo anrebpe. Pemenue
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JOrapu(PMHUECKUX YPaBHEHUI

99. | [oaroroBka k I'BD mo anredpe. CreneHHas
byHKIHISA
100.| MToroBast KOHTpOJIbHAS paboTa MO T€OMETPHHU
No§
34 memens 101.| MtoroBast KOHTPOJIbHASE paboTa [0 MaTEMAaTHKE
19.05— 23.05 (Ne9.1)
102.

Hrorosas KOHTPOJIbHAaA pa60Ta 10 MaTEMAaTUKE
(Ne9.2)
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CoNoOA~WNE

INPHJIO)KEHUE. KOHTPOJIBHBIE PABOTbI

[TepBooOpa3zHas

Nurerpan

Humuaap. Konyc. [lap (mumomraab moBepXHOCTH)

Crenenn

Pemenus mokazatenbHbIX U JIOTapU(PMUUECKUX ypaBHEHUIN
[Tpon3BoiHBIEC TOKA3ATENBHOM U ToTapuPMUIECKON QYHKIIUI
Hunmuanp. Konyce. [lap (00beMbr)

HToroBoe moBTOpeHHE Kypca FreOMETPHH

HToroBoe moBTOpEeHUE Kypca anre0pbl 1 Hadal aHAIN3a
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VI. Ilepeyenb yueOHO-METOANYECKOT0 0OecnedeHusl

Kosanesa I'.11, Ma3zyposa H.W. reomerpus. 10-11 kiaccel: TeCThl 1)1 TEKYILIETO U
ob6o6mraromiero KouTpoisi. — Bonrorpaa: Yuurens, 2006.
b.I'. 3uB. Jlumaktudeckue marepuainbl mo reomerpuu nans 11 kimacca. — M.
IIpocsemenue, 2003.
. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu o reomerpuu Jyist 7 — 11 kitaccos.

— M.: IIpocsenienue, 2003.
JupakTrdeckue MaTepuaibl 1o anreOpe W Hadanam aHanmsa ans 10 xmacca /B.M.
Uenes, C.M. Caaxksn, C.W. llIBapuidypa. — M.: IIpocsemenne, 2003.
JunakTudeckue MaTepuasl 1Mo anredpe u HavyainaM aHanu3sa ais 11 kmacca /b.M.
Nenes, C.M. Caaxksn, C.W. llIBapuidypa. — M.: IIpocsemenne, 2003.
3anaum no anredpe u Havanam ananuza: [locobue mns yqanmxcs 10-11 xo.
obmeobpazoBar. yupexaenuii /C.M. Caaksn, A.M. ['onsaman, J[.B. [lennucos. — M.:
ITpocsemenue, 2003.
[Tnouku A. BeposTHOCT, B 3amadax Jyisl IIKOJBHUKOB: KH. IJs yuurtens. M.:
[Tpocsemenue, 2006 r.
3uB b.I'., Meiinep B.M. Jlunaktuueckue marepuaisl no reomerpuu st 10 kin. — M.:
[Ipoceemenue, 2001.
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Vll. Cnucok aurepatypsl

1. Maremaruka. YueOnuk mis 11 kmacca FO.M. Konsirun, M.: IIpocsemenne, 2020 1.

2. I'eometpus. yueOn. s 10-11 kmaccoB A.C. AtanacsH, M.: [Ipocsemnienue, 2020
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