MyHununansHoe 010 KeTHOE 00111e00pa30BaTeIbHOE YUPESKICHUE
«3yauiIoBcKas CpeaHss 001eo0pazoBaTeIbHas [IIKOJIa

«TPUHATO» «ITPUHSATO» «YTBEP

IIpotokon MO yuurtenei [Iporokon mencosera Nel2 - " Jlupekrop M, «3yaunosckast COL»
matematuku Nel ot «29» aBrycra oT «29» aBrycta 2022r. H.B.IlpuBanosa
2022 r. ITpuka3z Ne Az[ oT «31» aBrycra 2022 T.

Pabouas nporpamma
o yuebHoMmy npenmery «MatemaTuka: anreOpa u Hadasa
MaTeMaTU4YeCKOro aHanausa, reometpus» B 10 kiacce
Ha 2022-2023 y4yeOHblii TOJ

CocTraBiieHa Ha OCHOBE dABTOPCKHUX IIpOI'paMM:

Mopakosud A.I'. Maremartuka: anredpa 1 Hayana
MaTeMaTHYeCKOro aHaJlu3a, FeOMETPHsL.

Anrebpa 1 Hauana maremMaTudeckoro aHanuza 10-11 kmaccbl
(6a30BBIit YPOBEHB) | METONYECKOE TOCOOHE IS YUUTEIIS.

A.I'Mopnkosuy, I1.B. CeménoB. — 4-e u3a., nepepad. —

M. :Muemo3suna, 2018. -232 c.

I'eomerpus. COOpHUK MPUMEPHBIX PabOUYHX MPOTPaMM.
10-11 wmaccer: yue0. mocobue st 001eo0pas3oB.
opraHu3anuii: 6a3oBblil U yriyos. ypoBHH /

[coct. T.A.Bypmuctpona].-3-¢ uzn. gomn.-M.: [Ipocsemenne, 2019

CocraBuTenb:
ITonymmna E.B.,
YYUTEIh MAaTEeMaTUKH

3ynuioso 2022



1.IJosicHUTEIbHAN 3AIMCKA:

Auredpa

Hasganue, aBTOp 1
roJ] U3/1aHUs
aBTOPCKON y4eOHOU
IPOTrpaMMbl, Ha
OCHOBE KOTOpOM
pa3zpaborana Pabouas

Anre0Opa u Havasia MaremMaruueckoro ananuza 10-11 kimaccet
(6a30BBIil ypOBEHB). MeTOINYECKOE TOCOOHE IS YUUTEIIS.
A.I''Mopakosuy, I1.B. Ceménos. — 4-¢ uzz., nepepad. —

M. :Muemo3zusa, 2018. -232 c.

nporpaMmma

Lemn manuon e OBnazeHue yyaliuMuUCs MaTEMaTUYECKHUM anmnapaToM JJis
TpOTPaMMbl pEeIIeHUs 33]1a4 U3 Pa3TUYHBIX Pa3AeiiOB MATEMATHKH, CMEKHBIX
00yueHus B 00s1actu .

(OPMHUPOBAHHS JUCITUTIVH, OKPY>KafoIIIel peaahbHOCTH.

CHCTEMEI 3HAHHIA,
YMEHUH.

[TonyyeHne MKOIbHUKAMU KOHKPETHBIX 3HAHUH 0 QYHKIINH KaK
BaKHEHILIEN MOJIEN ONUMCAHUSI U UCCIIEI0BaHUS pa3HOOOpa3HbIX
pealIbHBIX ITPOLIECCOB.

[TpencraBieHne yqanmmcs 00 OOIIUX HICSIX U METO/Iax
MaTE€MaTU4eCKOW HAyKH.

®opmupoBanue y ydammxcsi pyHKIHOHATBHON IPaMOTHOCTH —
YMEHHE BOCHIPUHUMATh ¥ KPUTUYECKU aHAJIM3UPOBATh
MH(pOpMaLKIO, IPEJICTABICHHYIO B Pa3IMUHBIX opMax,
[IOHMMATh BEPOSITHOCTHBIN XapaKTEp MHOTUX pealbHBIX
3aBUCUMOCTEM.

3amaun JaHHOMN

OcHOBHBIC 3aga4u MaTCMaTH4YCCKOTO O6pa30BaHI/I}I B IIIKOJIC:

IIPOrpamMMBl 1. mpenocTaBiATh KaKOMYy 00yUarOUIEMYCsl BO3MOKHOCTh

oOyueHus B o01actu JIOCTHDKEHUS YPOBHSI MaTeMaTUYeCKHX 3HaHUH, HE0OXO0JMMOro

(dbopMupoBaHus JUISL TanbHENIed YCIeHOM )KU3HH B 00I1IECTBE;

CHCTEMBI 3HaHU, 2. oOecrnieynBaTh HEOOXOAUMOE CTPAHE YUCIIO BHITYCKHUKOB,

YMEHUH. MaTeMaTHYeCKas IIOATOTOBKA KOTOPHIX JIOCTaTOYHA ISt
HPO0IDKEHHUs 00pa30BaHUs B pa3IMYHBIX HAPABICHUSAX U JIJIS
MPaKTUYECKOHN IeATEILHOCTH, BKITIOYAst MTPETIOIaBaHue
MaTeMaTHKH, MaTeMaTH4YeCKHe HccieloBaHus, paboTy B cdepe
MH(POPMAIMOHHBIX TEXHOJIOTUHN | . ;

3. B OCHOBHOM 0011IeM U cpeHeM 00111eM 00pa3oBaHUH

HEO0XO0IMMO MTPEYCMOTPETh MOJATOTOBKY 00YJarOIuXcs B
COOTBETCTBUH C UX 3alIPOCAMU K YPOBHIO ITOJATOTOBKH B cepe
MaTeMaTH4eCcKOro o0Opa3oBaHMs.

VY4eOHo- 1. Anre6pa u Hauana marematudeckoro aHaiusza 10-11 kmacchl.

METOANYECKHH (ba3oBeIii ypoBenb) Meroandeckoe mocooue st yIuTes.

KOMILJIEKT. A.I''Mopakosuy, I1.B. Cem&nos. — 4-e uz ., mepepad. —

M. :Muemo3suHa, 2018. -232 c.
2.

Anrebpa u Havyasa MaTeMatudeckoro anamusa 10-11 kmaccer B
249.Y. 1. YyeOHUK 151 ydamumxcs o01uieoopa3zoBaTeabHbIX
yupexieHuit (0a3oBblil ypoBens) / [A.I.MopakoBud u 1p.]; mox
pen. A.I'Mopakosuua.- 13-e uza., crep.- M. :Muemo3uHa, 2012




3. AnreOpa u Havasa MmaTeMatudeckoro ananusa 10-11 kmaccer B 2
y. Y. 2. 3ajayHuK Ui yyamuxcs o0meo0pa3oBaTenbHbIX
yupexaeHui (6a3oBeiii ypoeHs) / [A.I.MopakoBud u ap.]; mox
pen. A.I'Mopakosu4a.- 13-e uzg., crep.- M. :Muemo3una, 2012

4. T'mu3oypr B.U. Anrebpa u Hauana ananuza.10 kiacc.
KoHTponbHbIe paboThI IS yJamuxcst 001meo0pa3oBaTeIbHBIX
yupexaeHuit (6a3oBsiii ypoens)/ B.U. ['mu30ypr; mox pen.
A.I''MopakoBu4a.- 3-¢ u3., crep.- M.: Muemosuna, 2013

5. TI'mu3bypr B.M. Anrebpa n nHavana ananuza. 11 kmacc.
KoHTponbHbIe paOoThI IS y4amuxcst 001meo0pa3oBaTeIbHBIX
yupexaeHuii (6a3oBsiii ypoens)/ B.U. ['mu30ypr; mox pe.
A.I''Mopakosuya.- M.: Muemo3uHa, 2009

KosmdecTBo yueOHbBIX
4acoB, Ha KOTOPOE
paccYnTaHO U3y4YCeHUE
npeaMera, Kypcea, B
TOM YHCJIC
TEMaTU4YEeCKOe
pacripeielieHue 4acoB
¥ KOJIMYECTBO YaCOB
JUTSL IPOBEICHUS
KOHTPOJIbHBIX,
1a00paTOPHBIX,
MPAKTUYECKUX PadoT.

[Toypounoe manupoBanue mo aaredpe B 10 kiracce u3 pacuera 3 yaca
B Henemo, uroro 105 wacoB B roa, mo anredpe B 11 kmacce (3 gaca B
Henenro) 105 yaca B rox. Beero 3a 10 u 11 kiacesr 210 gacos.

Temaruueckoe pacnpesenenue 4yacoB o aiareope 10 kimacc

I'maBa 1. Yucnossle pyHkIuu (9 yacoB)

['maBa 2. Tpuronomerpuyeckue GyHKIUH (26 9acoB)

I'maBa 3. Tpuronometrpuyeckue ypaBHeHus (10uacon)

I'maBa 4. TIpeoOpa3zoBaHue TPUTOHOMETPUICCKIX BBIPAKCHHIA
(154acoB)

I'maBa 5. TlpousBonanas (31 yac)

[ToBTopenwue (11yacoB)

Peseps (3 gaca)

B Tom uncne:

KonrtposnbHbie paboTs! -8

KonTponbhas padora Ne 1 mo teme: « Yucnossle pyHkuu. Yncnonas
OKPYXHOCTB»

KonTponbhas padota Ne 2 o teme: « Tpuronomerpuueckue GyHKIUN»
Konrtponbnas padora Ne 3 «CBolicTBa TPUTOHOMETPHUECKUX
byHKIMIT»

Konrtponbnas padora Ne4 o teme: «Tpuronomerpuueckue
YpaBHEHUS»

Konrtponsnas padora NeS «IIpeoGpa3oBaHue TPUTOHOMETPUUYECKHX
BBIPAKECHUI»

Konrtponsnas pabora Ne 6 «IIpousBoanas»

KonTponbhas padorta Ne7 no teme «lIpumenenne npou3BogHON»
Konrtponbnas padora Ne§ o teme «IIpumeHenne npous3BoJHOMN»

TemaTtuueckoe pacnpeaciicHue 4acoB 1o aJ'IFC6pC 11 xmacc

['naBa 6. Crenenu u kopHH. Crenennsle GyHkimu (18 yacon)

I'naBa 7. [loka3arenbHas u norapudmuyeckas pyHkuu (29 gacos)
I'naBa 8. IlepBooOpa3Has u uHTerpai (84acon)

I'maBa 9. DneMeHTh MaTeMaTUYECKOW CTATUCTHKU, KOMOWHATOPUKU U
Teopuu BeposTHOCTEH (154acoB)

I'maBa 10. YpaBHeHus u HepaBeHCTBA. CHCTEMBl YpaBHEHUHN U




HepaBeHCTB (20 yac)

[ToBTopenue (12uacoB)

Peseps (3 vaca)

B ToM uucne:

KoHnTtposbabie paboTh -7

Kontponbaas pabora Ne 1 mo reme: «Crenenu u kopau. CTeneHHbIS
byHKIAR»

KonTponbnas padora Ne 2 mo teme: «IlokazarensHas u
norapupmudeckas GyHKIIUH »

Konrponsnas padora Ne 3 «[lokazaTenpHast u torapudmudeckas
byHKIAR»

KonTponbaas padota Ne4 o teme: «lloka3arenbHas u
norapupmMuueckas GyHKIIHA»

KonTponbras padota Ne5 «IlepBooOpaszHasi u uHTETpa »
Kontponbhas padota Ne 6 «3neMeHThI MaTEeMaTHYECKOW CTATHUCTUKH,
KOMOWHATOPHUKHU U TEOPUU BEPOSITHOCTEH »

KonTponbnas pabota No7 mo Teme «YpaBHEHUS U HEPABEHCTBA.
Cuctembl ypaBHEHUN U HEPABEHCTB»

TpeGoBanust Kk
pe3yJbTataMm
OCBOCHHS
o0Opa3oBaTenbHON
nporpaMmsl (Ha
OCHOBE CTaHJapTa U
aBTOPCKOI1
POTrpaMMBbl)

N3ydenue anredOpbl 1 Hayall MAaTEMaTUYECKOTO aHajlu3a B cTaplieit
IIKOJIE€ JaeT BO3MOXHOCTb JOCTH)KEHUS 00YUaIOIMMHUCS CIIEAYOLINX
pe3yJbTaToB.

Jluunocmuvie pe3yibmamol.:

- IPEJICTaBIICHHE O MPO(ECCHOHATLHON AEATEIBHOCTH YUCHBIX-
MaTEMaTHKOB, O Pa3BUTHH MaTeMaTUKU oT HoBoro BpeMeHu 10 Halmmx
oHen

- YMEHUE SICHO (pOopMyJIMpOBaTh U APTyMEHTUPOBAHO M3J1araTb CBOU
MBICJIU; KOPPEKTHOCTH B OOILIEHUY;

- KPUTUYHOCTh MBILIUIEHNUS, YMEHUE PACIIO3HABATH JIOTHUECKU
HEKOPPEKTHBIE BHICKA3bIBaHUS, OTINYATh TUIIOTE3Y OT (PaKTa;

-KpEaTUBHOCTb MBIIUIEHNUS, THULIMATUBA, HAXOAYUBOCTh, aKTHBHOCTh
IIPU pEIICHNN MaTEMAaTUYECKUX 3a/1a4;

- CIOCOOHOCTB K ACTETHUECKOMY BOCHPHUSATHIO MATEMaTUYECKUX
00BEKTOB, 3aja4, PEIICHUH, PACCYKICHUMN.

Memanpeomemnsvie pe3yromamol.

- TOCTaTOYHO Pa3BUTHIE MPEACTABICHUS 00 UAESIX U METOAAX
MaTEMaTHKHU KaK YHUBEPCAIbHOTO sA3bIKa HAYKN U TEXHUKHU, CPEICTBA
MOJIEJTUPOBAHUS SIBJICHUI U TPOLIECCOB;

- YMEHME BUJIETh IPUIIOKEHUS TIOJyUYEHHBIX MAaTEMaTUYECKUX 3HAHUN
B JPYTUX AUCUUIUIMHAX, B OKPY’KaIOLIeH KU3HH,

- YMEHHUE UCII0JIb30BaTh Pa3IMYHbIC HCTOYHUKH HH(OPMAIUK IS
pelieHus: yueOHbIX po0iem;

- YMEHUE IPUHUMATh PEIICHUS B YCIOBHIX HETIOJHOW U M30BITOUHOM
uH(popMaluuy,

- YMEHUE NPUMEHATh MHIYKTHUBHBIE U JIETYKTUBHBIE CTIOCOOBI
pacCyXIEHHI;

- YMEHME BUJIETh PA3JIMYHBIE CTPATETMH JOCTUKEHUS LIEIIEH,
IUTAHUPOBATh U OCYIIECTBISATH ACSITEIbHOCTD, HATIPABICHHYIO HA
pelleHne KOHKPETHBIX 3a1a4.

IIpeomemnvie pezyniomamot:




1)

UMETb IIPEJCTaBICHUE 00 OCHOBHBIX M3y4YaeMbIX
MaTEMaTUYECKUX MOHATHUAX, 3aKOHAX U METO/1aX, T03BOJISIOLINX
ONMCBHIBATh U MCCIIEN0BATh PEaIbHbIC IPOLECCHI U SIBICHHUS,
YHCJI0, BETMYKHA, aJIreOpandecKkoe BbIpaKeHHUE, ypaBHEHUE,
GbyHKUHMSA, cilyyaiiHas BeIMYMHA U BEPOSITHOCTh, IPOU3BOHAS U
MHTETPal, 3aKOH OOJBIINX YHCEN, TPUHIIUI MaTEMATUIECKOM
MHIYKIHMH, METOJbl MATEMaTHUYECKUX PACCYKICHUM,

2) BIAAETh KIIOYEBBIMU MaTEMAaTHUYCCKHUMHU YMCHUSIMH;
BBITNIOJIHATH TOYHbBIE U MPUOIUKEHHBIC BBIYUCIICHUS C
JIENCTBUTENBHBIMY YUCIIAMU;
BBIMOJHATH (MpocTeire) npeodpa3oBaHus BhIpaKEHUIA,
BKJTIOYAIOIUX CTETIEHH, JOrapu(Mbl, pauKajbl 1
TPUTOHOMETpHYECKHe (PYHKINU;
pemats (IpocTeniue) ypaBHEHUsI, CUCTEMbl YPaBHEHUH,
HEPaBEHCTBA U CUCTEMbl HEPABEHCTB;
pelaTh TEKCTOBbIE 3aauu;
UCCIe0BaTh (PYHKIMU, CTPOUTH UX TpaduKu (B MPOCTEHUIITUX
ciyJasix);
OIICHUBATh BEPOSITHOCTH HACTYIJICHUSI COOBITUN B IPOCTEHILINX
[IPAKTUYECKUX CUTYaLUsX;
MPUMEHSTh MaTEMaTHYECKYIO0 TEPMUHOJIOTHIO U CHUMBOJIHKY
JIOKa3bIBaTh MATEMAaTUYECKUE YTBEPIKICHUS;
3) npUMEHATHh NPUOOPETEHHBIC 3HAHUS U YMECHUS JUTS PEIICHHSI
IIPAKTUYECKUX 3aJa4 U 33134 U3 CMEXKHbIX JUCIUIUINH.
®opMbl OpraHu3auu [TpomexxyTouHasi arrectanusi NMPOBOAUTCA B (OpPME TECTOB,
y4eOHOro nporecca. KOHTPOJIbHBIX, CAMOCTOSITEIIbHBIX Pa0oT.
DopMBI TEKYLIETO [Tocne xa)xmoii TaaBbl MPOBOJIUTCA KOHTPOJIbHAsT paboTa, BCETro
KOHTpPOJIS 3HAaHUU 3a rox — 8 10 kmacce, 7 — B 11 kmacce. Kpome KOHTpOJIBHBIX
yJamuxcs (TeKyIuit paboT TPOBOIATCS MPOBEPOUHBIE CAMOCTOSITEIbHBIE PaOOTHI B
KOHTPOJIb — TEKYILIUH, TpagUIMOHHONH ¢opmMe uU B (opMe TECTOB IO Mepe
YETBEPTHOU U HEOOXOAMMOCTH, JOMYCKAeTCs MO KaXKIOW TeMme, Ha KOTOPYIO
II0JIyTO10BOM OTBOJUTCS HE MeHee 3 4acoB. MITOroBelli KOHTPOJIBHBIM TECT B
KOHTPOJIb, dbopmare EI'D.
IIPOMEXKYTOYHAs
aTTecTalus — UTOT 3a
y4eOHBIN ToJ)
OrnieHOYHBIE CpeICTBA 1. T'mu30ypr B.U. AnreOpa u Havana ananu3a. 10 kiacc.
Paboueit mporpaMmsl KonTtpomnbHble paboThl 111 ydarmuxcst 001ieoopa3oBaTeabHbIX
yupexieHui (0a30Bblif ypoBeHb)-M.: Muemo3una, 2013
2. TI'mu36ypr B.U. Anrebpa n Hauana ananusa.l1 kmacc.

KonTtponbHbIe paboThI 17151 ydanuxcsi o01ieo0pa3oBaTeIbHBIX
yupexaenuit (6a3oblil yposens)/ B.W. ['mu3bypr; nox pen.
A.I''Mopakosuua.- M.: Muemo3suna, 2009

Cnmcok
JOTIOJTHUTEIILHOM
JUTEPATYPHI I
M3y4EHUS NIPEAMETA,
Kypca, B T.4. PECYPChI

LBZ.ru
®IOP
http://school-collection.edu.ru




‘ cetu MHTepHeT

I'eomerpus
Hassanue, I'eomerpust. COopHUK pUMEpHBIX pabounx nporpamm. 10-11 xmaccsr:
aBTOP U Ioj1 y4e0. mocobue st 001e00pa3oB. opraHu3aluii: 6a30BbIi 1 yroy0.
W3JaHUS ypoBaH / [cocT. T.A.Bypmucrpona].-3-e u3za. pomn.-M.: [IpocBemenue,
aBTOPCKOM 2019.
y4eOHOH

pOrpamMMebl, Ha
OCHOBE
KOTOPOH

pa3paboTana
Pabouas

nporpamMma

Ienu ganHoOM
MIPOrPaMMBI
oOy4eHus B

obnactu
hopMupoBaHHS

CUCTEMBbI

3HAHHI,

YMECHHH.

[ToBbICUTE OOIIIEKYIBTYPHBIH YPOBEHD YEJIOBEKA U 3aBEPIIUTH
($hopMHpPOBaHKHE OTHOCUTEIIBHO 1EJTOCTHON CHCTEMBI
TCOMETPUUYCCKUX 3HAUYCHUH KaK OCHOBHI JIFOOOM
poeCCUOHAIBHON JEATETbHOCTH, HE CBI3aHHOM
HEMOCPEICTBEHHO C MAaTEMaTUKOM.
Oo0ecrieueHre BO3MOKHOCTH HCIIOJIH30BAHMS MAaTEMATHUECKUX
3HAHUW U YMEHUH B MOBCEAHEBHOM KM3HHU U BO3MOKHOCTH
YCHEITHOTO MPOAOKEHUS 00pa30BaHMS 110 CIICIUATBLHOCTIM, HE
CBSI3aHHBIM C IPUKJIAJHBIM HCIIOJIb30BAHUEM MAaTEMATHUKH.

3agaun JaHHOKU
MIPOrPaMMBI
oOyd4eHus B

e [IpemocTaBisaTh KaKIOMY 00yUarOIIEMyCsl BO3SMOXKHOCTh
JOCTIDKEHHSI YPOBHS MaTeMaTHYECKUX 3HAHUH, HEOOXOIUMOTO JIIsI
JambHEeNIel yCrenHou )KU3HN B 00IIeCTBe.

obnactu e ObecneunBaTh HEOOXOAUMOE CTPAHE YUCIIO BBITYCKHHUKOB,
(dopmupoBaHus MaTeMaTHYeCKas MOArOTOBKA KOTOPBIX JOCTAaTOYHA IS
CUCTEMBI MIPOJIOJKEHUsI 00pa30BaHUs B PA3IMUYHbIX HAPaBICHUAX U IS
3HaHUH, MPAKTUYECKOM JESTEIbHOCTH, BKIKOYAs MPENOJaBaHue MaTEMATHKH,
YMCHUH. MaTeMaTHUYEeCKHe HCCIeJ0BaHus, padoTy B chepe MHPOPMALMOHHBIX
TEXHOJIOTHI U Jp.
e B 0CHOBHOM 00111eM U CpeTHEM 0011IeM 00pa30BaHUN HEOOXOIUMO
MIPEYCMOTPETH MOATOTOBKY O0YYaOLINXCSl B COOTBETCTBUH C X
3arpocaMy K YpOBHIO MOATOTOBKH B cepe MaTeMaTHYeCKOro
oOpazoBaHwMs
VY4eOHo- ABTOp nporpammsl | Metoanueckue KontponsHo- Y4eOHuKH
METOANYECKU I nocoOust s A3MEPUTEIIBHBI
KOMILIEKT. YUUTEIA € cpencTBa




I'eometpus.
CoopHuk
MIPUMEPHBIX
pabouunx
nporpamm. 10-11
KJIacChI: yueo.
nocooue st
0011e00pasos.
OpraHu3alIMil:
0a30BbBIN U
yriryoJl. ypoBHH /
[cocT.
T.A.BypmuctpoBa]
-3-e u31. nom.-M.:
IIpocremienue,
2019.

1. B.I'.3us,
B.M.Maiinep
I'eomeTpus.
JlugakTHuecKue
Marepuanbl. 10
Kkinacc.-M.:
[Ipocsemienue,
2014
2.

M.A Nuenckas
I'eomeTpus.
CamocrosiTenbH
bl U
KOHTPOJIbHBIE
pa6otsl 10
KJ1acc:y4eo.
nocooue st
o01eodpasonar.
YUPEKICHUM:
0a30BBIN
ypOBEHB/ .-
M.A.Nuenckas.-
2-e u3a.- M. :
[Ipocsenienue.
2020.
3.3uB b.I'.
I'eomerpus.
Jnnaktnueckue
Martepuansl. 11
Kiace.-M.:

IIpocsemienue,
2008

HNuenckas
M.A.
reOMeTpHs.
Konrtposnbnsie
pabotsl. 10-11
KJIACChI: yueO0.
[TocobOue s
o0meo0paszoBa
T.
OpraHu3aLMil:
0a30BbIi
YpOBEHB/
M.A.N4enckas
- 2-e u3a.- M.

[Ipocsenienue.
2020.

YyeOHuk
«I"'eomerpus
10 - 11»
ABTOPBI
JI.C.AtaHnacs
H,
B.®.byry30B,
C.b.Kanomue
B U
1p.0a30BbIii U
poIIbHBIN
YPOBEHb.
2020r.

KomngectBo
y4eOHBIX YacoB,
Ha KOTOpoe
paccuuTaHo
U3y4YCHHE
peIMeTa,
Kypca, B TOM
quclie
TEMaTHIEeCKOe
pacripeniesieHue
4acoB U
KOJIMYECTBO
4acoB IS
MIPOBEICHUS
KOHTPOJIBHBIX,

ba3ucHbIil yueOHBI 1aH OTBOAUT 1,5 yaca B HEIENIO B TEUCHHUE ToJ1a
oOyuenus B 10 xmacce. Beero 52,5 yacoB. U 1,5 yaca B Henenio B 11

knacce it 6a30Boro ypoBHs. Beero 52,5 vacos. B o6mem 3a 10 u 11
knaccel 105 gacos.

TemaTuyeckoe pacnpeaeIeHue 4acoB:
10 knacc

o g ks wbdhE

Brenenue. (3 4.)
[TapamienpHOCTD MPAMBIX U MI0cKocTel (16 u.)
IlepnieHAUKYISIPHOCTD MPSAMBIX U II0cKocTed (17 u.)
Muororpanauku. (12 4.)
3akmrounTeIbHOE MOBTOPeHUE Kypca reometpun 10 kmacca. (3 4.)
Peseps (1,5 yaca)

KonTponbubix padot — 4.

3ayeroB — 3.




1a00paTOPHBIX,
MPAKTHYECKUX
pabor.

11 knacc
Humuuap, konyc u map (13 4.)
O6bems! Ten (15 49.)
BexTops! B mpocTpancTse (6 4.)
Meroa koopauHat B npoctpancTse. Jpmwkenus (11 4.).
3aKIIIOYUTEIHHOE TIOBTOPEHHUE MPH MOATOTOBKE K UTOTOBOM

a s~ wnN e

arrecranuu. (64.)

6. Peseps (1,54.)
KoHTponbHbIX padoTt — 3.
3aueToB — 4.

TpebGoBanus K
YPOBHIO
MOJITOTOBKH
yuamuxcs (Ha
OCHOBE
CTaHJapTa u
aBTOPCKOI1
MIPOrpaMMBbl)

[Iporpamma obecrieyrBaeT JOCTHIKEHHUE CICAYIOUINX PE3yJIbTaTOB
OCBOCHHsI 00pa30BaTEIbHON MPOrPaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHusl.

Juunocmmuoie.

Pa3zButue HPaBCTBCHHBIX YCPT JIUYHOCTHU! HaCTOﬁQHBOCTB,
HEJICYCTPEMIICHHOCTDb, TBOPUYCCKAaA aKTUBHOCTh, CAMOCTOATCIIbHOCTD,
OTBCTCTBCHHOCTBD, prz[omo6ne, JAUCHUIUVIMHY U KPUTUYHOCTH MBIIIIJICHU.

YMeHue APTYMCHTHUPOBAHO OTCTAaMBATh CBOU B3IJISIAbI U Y66)K,Z[6HI/I$I, a
TaK)kKe CIIOCOOHOCTH INpUHHUMATb CaMOCTOATCIIbHBIC PCIHICHUA.

Memanpeomemnmnuie:

Pacmmpenue kpyro3opa yJamuxcsi, 3HAaKOMsI HX ¢ WHIYKIHUCH 1
JeayKIen, 0000IeHHEM U KOHKPETHU3AIUEH, aHaJTU30M U CHHTE30M,
KIaccuduKaluen u cucreMaTi3anueil, abcTparupoBaHueM, aHATOTHEH.

Pa3ButHe TBOpUECKHUX CIIOCOOHOCTEHM aKTUBHBIM UCIIOJIb30BAHUEM 3a/1a4
Ha BCEX ATanax yuyeOHOro mporecca.

Ilpeomemmnoie

@opMHUpOBaHNE YMEHUIN U HABBIKOB YMCTBEHHOI'O TPy — IUIAHUPOBAHKE
cBOEH pa6OTBI, IMOUCK pallMOHAJIbHBIX HYTGI\/JI €€ BBIITIOJTHCHHA, KPUTHUICCKAA
OIICHKa pe3ynbTaToB. B mporiecce o0ydeHus TeOMETpUN TIKOJIBHUKN
AOJIKHBI HAYUYUTHCA U3JIaraTb CBOM MBIC/IN SICHO U HCUYCPIIBIBAIOIIIC,
JTAKOHUYHO U €MKO, IPUOOPECTH HaBBIKU YETKOT0, aKKypaTHOTO U
TPAaMOTHOTO BBITTOJIHEHUSI MAaTEMATUYECKUX 3aMHUCEH.

Dopmsbl
OpraHHU3alUH
yueOHOro
npolecca.

[IporpaMma nperycMaTpuBaeT UCIOIb30BaHUE CIEAYIOLINX

OpM pabOTHI:

KJIACCHOM, TPYMIOBOM, UHINBUAYaIbHOMN, MapHOH, (PPOHTATBHOMH,




Dopmbl
TEKYIIeTro
KOHTPOJIA

3HAHUHI
y4aluxcs
(Texymit

KOHTPOJIb —
TEKYIIUH,
YETBEPTHOU U
MOJYyTOJJ0BOM
KOHTPO!JIb,
MIPOMEXKYTOUHA
s aTTeCTallHs —

HTOT 3a

y4eOHBIN TO1)

nuddepeHITMpPOBaHHOM;

MCTOAO0B 06V‘ICHI/I${Z

CJIOBECHOT0, HATJISIHOTO, TPAKTUYECKOT 0, IIOMCKOBOTO, TPOOIEMHO-
MIOUCKOBOTO, CAMOCTOSITEIIbHOW Pa0OThI, CTUMYJIUPOBAHHS, KOHTPOJIS U
CaMOKOHTPOJIs (0OOpaTHast CBA3B).

DdopMBI KOHTPOJIA:

IIPOMEKYTOYHBIA KOHTPOJIb: ITOCIIE KaXOU IT1aBbl IIPOBOAUTCS
KOHTpOJIbHast paboTa u 3aueT. KpoMe KOHTPOIBHBIX padOT MPOBOASTCS
IIPOBEPOUYHBIE CAMOCTOSTENIbHBIE paOOTHI B TPAJAULIMOHHON (hopMme U B
(dopme TecToB M0 Mepe HEOOXOJUMOCTH, AOIMYCKAETCs 110 KaKI0i TeMe, Ha
KOTOpYIO OTBOAMTCA HE MeHee | daca.

OneHouHbIe Nuenckas M.A. reometpust. Kontponbusie padotsl. 10-11 knacesl: yueb.
cpeiacTBa [TocoOue mist 001eodpa3zoBaT. opraHu3aiuii: 6a30BbIN YPOBCHB/
Pabouei M.A .Nuenckas.- 2-¢ u3a.- M. : [Ipocsemenue. 2020.

MIPOrPaMMBbI
Crucok e http://Www.prosv.ru - caiit uznarensctBa «IIpocBemicHme

JOTIOTHUTETTFHO (pyOpuka «MareMaThKay)

U IUTEpaTyphl
JUISL U3y4YEeHUS
IpeaMeTa,
Kypca, B T.4.
pecypcesl ceTh
WNHuTtepner

e http://www.edu.ru - ®enepansubiii mopran Poccuiickoe
oOpa3oBaHue
e ttp://www.school.edu.ru - Poccuiickuit
00111e00pa30BaTeNIbHBINA TOPTAT
e ww.l1september.ru - Bce npuiioxeHus K rasere «1ceHTIOps»
e http://school-collection.edu.ru — equHast KoTeKIUsS
1M(pOoBBIX 00pa30BaTEIbHBIX PECYPCOB U APYTHE

2.J11aHupveMble pe3yabTATHI 00VIeHU S

AJiredpa

Boinycknuk Hayuutest B 10-11 kiaccax (A1 MCHIONIB30BaHUs B IOBCETHEBHOM KU3HU U
obecreyeHrs: BO3MOXXHOCTH MPOJIOKEHHs] 00pa30oBaHus):
JeiicmeumensHbie uucna u 6bIpaj3cenus

OmnepupoBath Ha 0a30BOM YPOBHE MOHATHAMM: LEJIO€ YHCIIO, PALIHOHAIIBHOE YHCIIO,
JNENCTBUTEIBHOE YUCIIO.




e OmnepupoBaTh Ha 6230BOM YPOBHE MOHATHAMH: OOBIKHOBEHHAsS APOOb, AeCITUYHAS APOOB,
NpUOINKEHHOE 3HaUEHUE YUCIIA, YacTh, 10JI, OTHOLIEHUE, IPOLIEHT.

e BrimonHATe apupmMeTHyecKre ASHCTBUS C LEIbIMUA U PALlMOHAIBHBIMU YHCIAMU. CPAaBHUBATh
paroHaIbHbIC YHca MeKIy co00i. HaxouTh 3HaUCHUS YUCIIOBBIX BRIPAKCHHUN U
areOpandecKux BhIPAKEHUH MIPU 3aJaHHBIX 3HAUEHUSAX [IEPEMEHHBIX.

e HaxoauTh NPOLEHT OT YKCiIa U YUCIIO 110 €ro MPOLEHTY, OepHUPOBATh NOHATHAMU
MOHMKEHHUS TIPOIICHTA, TOBBIIICHUS POLICHTA.

e OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMH: KOPEHb 71-0H CTETICHU U3 YUCIIA, CTEIICHD C
panroHaIbHBIM ITOKa3aTeNeM, JorapuM Juca.

e M300pakaTh Ha YUCIOBOW NMPSAMOIL LIEJIbIe U PAIMOHAIBHBIC YHCA, eTIbIe CTETICHH YHCET,
KOPHU 1-OU CTEIIEHH U3 YMCE, JJIOrapu(Mbl YUCEN B IPOCTHIX CIydasX.

e OreHMBaTh U CPABHUBATH C PALIMOHAIBHBIMH YMCIAMH 3HAYEHHUS LEJIbIX CTEHCHEeN Yncell,
KOpHEH I-0ii CTEeTIeHU U3 YUCEJI, JOrapu(pMOB YHCENI B IPOCTHIX CIIydasiX.

e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUEM YHCIIOBAS OKPY>KHOCTD, IJTMHA JYTH YHCIOBOM
OKPY’KHOCTH.

e l300pakaTh Ha YUCIOBOW OKPY>KHOCTU OCHOBHBIE TOUKH, COOTHOCUTb UX C CHHYCOM H
KOCHHYCOM COOTBETCTBYIOIIETO YKcia. VIcroap30BaTh JIMHUIO TAHTCHCOB JUIS N300paskeHUs
TaHTeHca YyKcia, IPUHAIJIEKAIET0 YUCIOBOH OKPYKHOCTH.

e OrneHMBATh 3HAKU CHHYCAa, KOCUHYCA, TAHI'€HCA U KOTAHI€HCA TOYEK YUCIOBON OKPYKHOCTH.

e HaxoauTh TPUrOHOMETPHUECKUE 3HAUYCHUS YMCEN B TAOJIMUHBIX CIydasX.

e HaxomuTh TpUTOHOMETpPHUYECKUE 3HAYCHHS (DYHKIMI C YHCIIOBBIM U YTJIOBBIM apryMEHTaMHU.
CooTHOCUT Mexly OO0 YMCIOBOM U YIIIOBOW apryMEHTHI.

e OnepupoBaTb Ha 0a30BOM YPOBHE NOHATUSAMH apKCUHYC, apKKOCUHYC, apKTAHT'€HC U
APKKOTAHTEHC YUCIIAa. YMETh BBIUMCIATH 3HAUCHUS apKOYHKIHIA B TAOTHYHBIX CITydasiX.

B nosceonesnoui scuznu u npu usyueHuu opyux y4eoHvlx npeomemos:

BrITTOTHATE BRIYUCICHUS IIpH pCHICHUMN 3a/1a4 ITPAKTUICCKOI'0 XapaKTepa.

BrinonsaTe MMPAKTHUYICCKUC PACUYCTHI C UCITIOJIb30BAHUCM, ITPU HCO6XOI[I/IMOCTI/I, CIIPaBOYHBIX
MaTCpraIOB U BBIYUCIUTCIIBHBIX yCTpOfICTB.

CoOTHOCUTDH peasibHbIE BEIMNYMHBI, XapaKTEPUCTUKU 0OBEKTOB OKpYKarollen
JNEUCTBUTEIILHOCTU C UX KOHKPETHBIMU YUCIIOBBIMU 3HAYCHUSAMU.

Hcnonb30BaTh METOABI OKpYTJICHUA, HpI/I6J'II/I)KeHI/I${ W NPUKUIKU IIPU PCIICHUU ITPAKTUICCKUX
3aJ1a4 ITOBCETHEBHOM KU3HU.

Dyukyuu

¢ OmnepupoBarh Ha 6a30BOM YPOBHE MOHATHIMHU: 3aBUCIMOCTH BEJIMUWH, (DYHKIHS, apTyMEHT U
3Ha4YeHue QYHKLUH, 00JacTh OlpeiesieHus U 001acTh 3HaUeHUH PyHKIMH, Tpaduk
3aBUCUMOCTH, Ipa@uK QyHKIUH.

e 3HaTh Ha 0a30BOM YpOBHE CBOMCTBA (PYHKIIMIl: BO3pacTaHUE U yObIBaHUE (QYHKIIMH Ha
YHCIIOBOM ITPOMEXYTKE, HauOoJIblIIee U HaUMEHbIee 3HaYeHne (PYHKIIMU Ha YHCIIOBOM
IMPOMEIKYTKE, OTPaHUYCHHOCTD, BBIITYKIOCTh, HCIIPEPBIBHOCTDH Q)YHKHI/II/I, YETHAas U HEUYCTHAaA
¢byHKUMHU, nepruoanyeckast GyHKIUs, HyTd (YHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

e OnepupoBaTh Ha 6a30BOM ypOBHE NOHATUSAMHU: MpsiMasi U 0OpaTHAs MPONOPIMOHATBHOCTD,
JUHEHas1, KBaJpaTU4Has, CTeTIeHHas, JorapudmMuyeckas ¥ nokasareibHas QyHKIUH,
TPUTOHOMETPUYECKHE (DYHKIIHUH.

e Pacno3HaBaTh rpauku 3eMeHTapHbIX QYHKIMNA: TPSIMOM U 0OpaTHOM
MIPOIMOPLIMOHAILHOCTH, TUHEWHOH, KBaAPAaTUYHOH, CTENIEHHOM!, JTorapuMuiyeckon u



MoKa3areabHON (QYHKIUH, TPUTOHOMETPHUUECKUX (PYHKITHH.

CooTtHOCUTB rpahuvecKoe U aHATUTHYECKOE 3aaHUs DIIEMEHTAPHBIX (PYHKIUH.

Haxonuts no rpaduky npubankeHHo 3Ha4eHUsT (YHKINUU B 33/1aHHBIX TOUKAX.

OmnwuceiBath 1o rpaduKy CBOMCTBA PYHKUIUHN (YUTATh TpaduK).

Ctpoutb rpaduKy MepeuncIeHHBIX IEMEHTAPHBIX ()YHKITHIA.

Ocy1ecTBIATh NapajlieNbHbli nepeHoc rpadukoB GyHKINNA B KOOPAUHATHOM IITOCKOCTH.

dnemenmeol mamemamuueckozo aHaAIU3A

OmnepupoBaTh Ha 0a30BOM YPOBHE IMOHATUSAMHU: MPOM3BOJHAS (QYHKINU B TOUYKE, KacaTeabHas
K rpaduKy QyHKIMH, TPOU3BOJHAS (DYHKIIHH.

HNmeTts MMpeaACTaBICHHUE O TCOMETPUICCKOM H (1)I/I3I/ILI€CKOM CMBICJIC HpOHSBOHHOﬁ.

OnpenensaTh 3HaYCHUE MPOU3BOTHOW (YHKIMH B TOYKE IO HM300PKECHUIO KACATEIBHOH K
rpaduky, MpOBEICHHON B ATOM TOYKE, HAXOAWTH YIVIOBOM KOX(PGUIMEHT KacaTelbHOH B

TOYKCE.

Haxomute ckopocTh U YCKOpPEHME KakK IpPOM3BOJHBIE (PYHKIMHOT IMYyTH U CKOPOCTH
COOTBETCTBEHHO.

e Haxonuts ypaBHEHME KacaTEIbHOM.

e Hccnenosath (1)}/HKI_II/IIO Ha MOHOTOHHOCTb 1 SKCTPEMYMbI C ITIOMOLIBIO HpOHSBOI[HOﬁ.

e HaxonuTh HaMMEHbIIIee H HANOOJbIICe 3HAYCHUST (PYHKITMH HA 3aJIAHHOM OTPE3KE C MOMOIIBI0
MPOU3BOIHOM.

e [Ipumensats ¢popmynsl U npaBuia auddepeHInpoBaHus SIEMEHTApHBIX QYHKIMH, HCIIOIb3YsI
CIIPaBOYHbBIE MaTEpUAIIbI.

B nosceonesnoui scuznu u npu usyueHuu opyaux y4eoHvlx npeomemos:

HOJ'IL3y$ICI> Fpa(l)I/IKaMI/I, CpaBHHUBATb CKOPOCTU BO3paCTaHHUA (pOCTa, IOBBIIICHU A,
YBCIIUUCHUA U T.H.) HJIN CKOPOCTH y6BIBaHI/I$I (HaI[eHI/ISI, CHMXCHU, YMCHBIICHUSA U
T.H.) BCJIMYHH B PCAJIbHBIX IIPOICCCAX.

CootHOCUTHh TpadUKU peaTbHBIX MPOILECCOB M 3aBUCUMOCTEH C UX OMUCAHHIMH,
BKJTIOYAIONMMU XapPAKTEPUCTUKH CKOPOCTH H3MEHEHUs (OBICTPBIA pOCT, TJIaBHOE
MMOHMKEHUE U T.I1.).

Hcnons3oBaTh Fpaq)I/IKI/I PCAJIbHBIX  MPOLECCOB  JIsI  PCHICHUA  HCCIOXHBIX
MPUKIIAAHBIX 3aia4, B TOM YUCJIC, OIIPCACIIAA 10 l"pa(i)I/IKy CKOPOCTB X0Ja IIponecca.

Ypaeueuuﬂ U Hepasencmea

Pemate mnpocreimme TPUTOHOMETPUYECKHE YypaBHEHUs. Pemate TpUTOHOMETpUYECKHE
YPAaBHEHUSI METOJOM 3aMEHbl IIEPEMEHHOM M pa3JIOKEHUEM Ha MHOXUTenW. Pemars
OJIHOPOJIHBIE TPUTOHOMETPUYECKHUE YPABHEHUS IIEPBOM U BTOPOM CTENEHHU.

Pemate nppannoHagbHble ypaBHEHHS

Pemarp mnpocreiiiine mnokaszareiabHble U JIOTapU(PMUUYECKHE YpaBHEHHUS U HEPaBEHCTBA.
Pemate mokasarenbHble M JOrapU(pMHUECKUE YpAaBHEHHMsS W HEPABEHCTBA, CBOJAIIMECT K
KBaJPATHBIM.

BreimoaHaTh PAaBHOCHUJIBHBIC Hp606pa3OBaHI/IH IIpU pCUHICHUHA ypaBHeHI/Iﬁ 1 HCPABCHCTB.



e Pemath J'IHHCﬁHI)IC, KBaJApaTHbIC 1 I[pO6HO'paHI/IOHaJ'IBHBIe YpaBHCHHUA U HCPAaBCHCTBA.

e Pemarh HECTIOKHBIE CUCTEMBI ypaBHeHHI;'I 1 HCPABCHCTB.

B nosceomnesnoti scuznu u npu usyuenuu Opyeux yueOHvlx npeomMemos:

— HMcnonp30BaTh ypaBHEHUS U HEPABEHCTBA IIPU PEILIEHUH 33/1a4 HA APYTUX NIpeaMeTax.

— YMeThb OLICHUTh U UHTEPIIPETUPOBATH I1OJyUYECHHBIN PE3YJIbTAT.

— Hcnonp30BaTh YpPpaBHCHUA MW HCPABCHCTBA KAaK MATCMATHYCCKUC MOJACIU JId ONMCAHHA

PpE€aIbHBIX CI/ITyaHI/Iﬁ 1 3aBHCHUMOCTEIA.

Tootrcoecmeennwie npeodbpazosanusn

BrimonHATe mpeodpa3oBaHusl LENbIX, APOOHO-PAlMOHATBHBIX BBIPAKEHUH W HECIOKHBIX
BBIPAKEHUH, COACPIKAILUX PATUKAIIbI.

BBIMOMHSATE HECTOKHBIE TMPEoOpa3oBaHus JIOTapU(PMHUUYECKUX BBIPAKCHUH Ha OCHOBE
CBOWCTB Jorapudma.

BbINONMHATE  TOXKAECTBEHHbIE IPEOOpa3oBaHMsl TPUTOHOMETPUUECKHUX BBIPAXKEHUH C
UCHOJIb30BaHuEM (OpMYI (OCHOBHOTO TPUTOHOMETPHUECKOTO TOXKIECTBA, (HOPMYJI CYMMBI U
Pa3HOCTH apryMEHTOB, ABOMHOIO apryMEHTa, 3aMEHbI CYMMBbI IIPOM3BEICHUEM).

B nosceonesnoui scuznu u npu usyueHuu opyaux y4eoHvlx npeomemos:

— BuImonHaTh TOXJICCTBCHHBIC Hp606p330BaHI/I$I I[IpU pCUHICHUH 3aa4 Ha APYTUX MMPECAMETAX.

Dnemenmui meopuu MHOJIcecme u MamemamuiecKkoil 102uUKu

OrnepupoBaTh Ha 0230BOM YPOBHE MOHSATHUSAMH: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOKECTBA,

MIOJIMHOXKECTBO, IIEpPEC€YEHHE U OObEIUHEHHE MHOXECTB, YHCJIOBbIE MHOXKECTBAa Ha
KOOPAMHATHOU IIPSIMOA.

Haxoauth nmepeceueHne u o0beIUMHEHNE IBYX MHOXKECTB, TMPEJCTABICHHBIX TpaduvyecKu Ha
YUCIIOBOM MPSMOM.

Ctpoutrh Ha YHCIOBOM NpPSIMOH IOJAMHOXECTBO YHCIOBOTO MHOXKECTBA, 3aJaHHOE
MPOCTEUIIIMMHU YPaBHEHUSIMH.

Pacrio3naBaTh JIO)KHBIE YTBEpXKIEHUS, OMIMOKHM B pAcCCyX ACHHUSIX, B TOM YHCIE, C
KCMOJIb30BAHUEM KOHTPIIPUMEPOB.

B nosceonesnoul scuznu u npu usyueHuu opyaux y4eoHvlx npeomemos:

— Hcnonp30BaTh 4YMCIOBBIE MHOXKECTBA Ha KOOp,I[I/IHaTHOI>'I HpﬂMOfI n Ha KOOpHHH&THOﬁ

IJIOCKOCTH AJid OIMUCAHUA PCAIBHBIX MPOUCCCOB U SIBIICHHUH.

- HpOBO,Z[I/ITB JIOTUYCCKHUE PaACCYKACHUSA B CUTyalludX MOBCEOHEBHOM KU3HU.

Cmamucmuxa u meopus 3ep0}1mnocmeﬁ, JlocuKa u KOM6unamopul<a

e YMeTh IOJb30BaThCS OCHOBHBIMHU OIMCATEIbHBIMHU XapaKTCPUCTUKAMU YHCIIOBOTO Ha60pa;

MOHATHUEM TeHepalibHAsi COBOKYITHOCTh M BBIOOpKAa W3 HEe, HCIOJIb30BaTh MPOCTCHIINE
peliaroniye mpaBua.

e BrIyucisaTh BEpOSATHOCTH COOBITHH HAa OCHOBE TMOJCUETA YHCJIA HWCXOJOB, B TOM YHCIE C

IIOMOIIBIO KOM6I/IHaT0pI/IKI/I.

o HmeTh NpeaACTaBJICHUEC O OUCKPCTHBIX W HCHOPCPBIBHLIX CJ'Iy‘-IaI\/'IHBIX BCINMYHUHAX H

pacnpeacii€HugXx, 0 HE3aBUCUMOCTH CJ'Iy‘IElfIHBIX BCJIMYHH.



HNmeTts MMpEaACTaBICHUE O MATEMATHYCCKOM OXXHUIAAHUH U JUCIICPCHUHU CHy‘l&fIHBIX BCJIMYHH.

NmeTer npeAcTaBieHHE O HOPMAJIbHOM pPACOPEACIICHUM W OpUMEpax HOPMAJIBHO
pacipeeeHHbIX CIIy4YaiHbIX BEJIMYHH.

[ToHnMaTh CyTh 3aKOHA OOJIBIINX YHCET U BEBIOOPOYHOTO METO/1a H3MEPEHHSI BEPOSTHOCTEH

B nosceonesnoii srcusnu u npu uzyueHuu Opyeux yueOHulx npeomemos:

OH@HI/IBaTI) M CPaBHHUBATH B IIPOCTEIX ClIydasaX BEPOATHOCTHU COOBITHH B peaanoﬁ KH3HU.

Uutath, COINOCTaBJISATh, CPaBHUBAThb, HMHTEPHPETUPOBATH B MPOCTHIX CIyYasix pealbHbIE
JaHHbBIS, MPECTABICHHBIC B BUJIE TAOJIHII, TUarpamm, rpadukos.

Texcmoewie 3a0auu

Pemate HeCn0XKHBIEC TEKCTOBBIC 3aa4u pa3HbIX THUIIOB.

e Amnanu3upoBaTh YyciioBUE 3anayd. OnuceiBaTh peaibHbIE CUTyallMM C I[IOMOIIbIO
MaTEMATUYECKUX MOJIENIEH.

e [loHumaTh W UCTONBL30BATh JUISI PEIICHUsS 3aadd MHGOPMAIUIO, MPEACTABICHHYIO B BHIIE
TEKCTOBOM U CUMBOJIBHOM 3alTUCH, CXEM, TaOJIUI, AUarpaMM, TpaduKoB, pUCYHKOB.

e JlelcTBOBATH MO AITOPUTMY, COAECPIKALIEMYCS B YCIIOBUH 3aa4H.
e lcnosp30BaTh JTOrMYECKUE PACCYKACHUS IIPU PEILICHUH 3a/1a4U.

e PaGorarb ¢ uW30OBITOYHBIMH YCIOBUSIMH, BBIOMpas U3 Bcell wuH(opManuu IaHHBIE,
HE00XOAMMBIE AJIs pelIeHus 3a1a4H.

e OcyuiecTBIATh HECTOXKHBIN 1epe0op BOZMOXKHBIX pEIIEHUH, BEIOUpas U3 HUX ONTUMAJIbHOE
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIOBUHU.

e AHanu3MpoBaTh U MHTEPIPETUPOBATH ITOIYYEHHBIE PEHICHUS B KOHTEKCTE YCIIOBHS 3aJa4H,
BBIOMPATH pEIIeHNUs, He IPOTUBOPEYAIie KOHTEKCTY.

e Pemath 3aaa4u Ha pacu€T CTOUMMOCTH IMOKYIIOK, YCJIYyT, TOC30K U T. II.

e Pemarh HECIOXHEIE 3a/la4i, CBA3aHHBIC C JOJICBBIM YYAaCTUCM BO BJIAJICHUU (I)HpMOfI,
npeaAnpusATUCM, HEABUXKUMOCTBIO.

e Pemath 3aaa4u Ha IPOCTBIC IMPOLCHTHI (CI/ICTGMI)I CKHUJOK, KOMI/ICCI/II/I) WU Ha BBIYUCICHHUC
CJIOKHBIX IMTPOLCHTOB B Pa3JIMYHBIX CXEMaX BKJIAA0B, KPCAUTOB U UITOTCK.

e Pemarh npakTHYECKUE 3aJadyH, TPEOYIOIIME MCIOIB30BAHMUS OTPHUIATEIBHBIX YHCEN: Ha
onpeelIeHue TeMIIepaTypbl, ONPeaeeHNEe MOJ0KEHHUI Ha BPEMEHHOM OCH (0 Halllel 3pbl U
MOCJIe), HA ABUKEHUE JCHEXKHBIX CPENICTB (ITPUXO0J/ pacxo), Ha OMpe/IeJICHUE BBICOTHI U T.1I.

e lcrmonp30oBaTh MOHATHE MacmTada AJId HaXOXACHWA paCCTOAHUA W JJIMH Ha KapTax, IJIaHax
MECTHOCTH, IIJIaHaxX HOMGIHCHHﬁ, BBIKpOfIKElX, npu pa60Te Ha KOMIIBIOTEPE U T.II.

B noeceownesnoul sxcusHu u npu uzyyeHuu Opyeux yueOHbvix npeomMemos:

— Pemartes HECIOXHBIE MPAaKTUYCCKHUE 3aJladyr, BO3HHUKAIOIIMEC B CUTyalUIX HOBCG}IHCBHOﬁ
KHU3HU.

Buinycknux nomyuum eo3moscnocms nayuumoecsa 6 10-11 knaccax (0na pazeumusi muvluinenus,
UCNONb3068AHUSL 8 NOBCEOHEBHOU JHCUZHU U 0OecnedyeHUsi 803MONCHOCU YCHEUWHO20 NPOOOINCEHUS
00pazosanusi NO CNeYUAILHOCMAM, He C8A3AHHBIM C NPUKIAOHBIM UCNOIb308AHUEM MAMEMAMUKU)!

Zleﬁcmeumeﬂbuble Huciaa u evlpasricenus



CBOGOI[HO OIICpHUPOBATH IMOHATUAMU: oejioc  4YucCiio, paluoOHAJIBHOC YHUCIO U
HppairuoOHaIbHOC YK1CIIO, ,HCfICTBPITGJ'IBHOG gucio. Yncnat u e.

CB0oOOAHO OmepUpOBaTh MOHATUAMH JCIMMOCTh YHCEJ, OOBIKHOBEHHAsI P00, JAECITHUIHAS
Ipo0b, MPUOTMKEHHOE 3HAYCHHUE YHCIIA, YaCTh, JOJS, OTHOIIECHUE, MPOIICHT, TIOBBIIIIHTHE U
IMOHWKEHUE HA 33/IAHHOE YHCIIO MPOIIEHTOB.

BremonHsaTh apI/I(l)MeTI/I‘IeCKI/Ie ﬂeﬁCTBHﬂ, couc€Ttad YCTHBIC W IIMCBbMCHHBIC IIPHUEMEIL,
IMPpUMCHAA IIpH HCO6XOI[I/IMOCTI/I BBIYHMCIINTCIIBHBIC yCTpOfICTBa.

HaxonuTp 3Ha4eHUs YHUCIOBBIX U alre0pandecKuX BBIPAKEHHM, OCYIIECTBIISAS HEOOXOANMbIe
MIOJICTAHOBKH H MTPeoOpa3oBaHusl.

OHepI/IpOBaTL IMOHATHUAMUA: YUCIIOBAd OKPYKHOCTb, CMUHYC, KOCUHYC, TAHI'CHC W KOTAHI'CHC
quciia, paciioJIOKEHHOI'O Ha YHCI0BOM OKPYKHOCTH.

COOTHOCUTH TOYKY YHCIIOBOM OKpPYXHOCTH C ULEHTpaldbHbIM yriaoM. COOTHOCHUTH
TPUTOHOMETPUYECKHE 3HAUYEHUs UHUCIOBOIO U YIJIOBOro apryMeHToB. OcCylIecTBIATH
Mepexo/1 OT IPaayCHOM Mephl yIiia K pafuaHHONi U HA000pOT.

Hcnonb3oBartek TaONMUYHBbIE 3HAUEHHs] TPUTOHOMETPUUYECKUX (YHKIMHA HpPU BBINOJHEHUU
BBIYMCIICHUM U PELICHUN YPAaBHEHUN U HEPABEHCTB.

CBOOOIHO oOmEpHpPOBaTh MOHATHUSAMHU: Jorapu(M dUYHCIa, ECATUYHBIA W HATYPaIbHBIN
JI0TaprU(OMBI.

BrInoaHsATh BEIYUCICHUS C UCTIOB30BAHUEM CBOWCTB Jiorapudma.

HaxoauTte 3HaueHUs KOPHA HaTypaHLHOﬁ CTCIICHH, CTCIICHU C pallMOHAJIbHBIM IIOKA3aTCIICM,
J'IOl"apI/I(l)Ma, HCIIOJIb3YS ITpU HCO6XOI[I/IMOCTI/I BBIYUCIUTCIIBHBIC yCTpOﬁCTBa.

[Tonbp30BaThCS OLEHKOW U MPUKHUIKON IPU MPAKTUYECKHUX PACUETaX.
B nosceonesnotl scusnu u npu uzyuenuu Opyeux yueOHvix npeomMemos:

BrmmomHATh JlGﬁCTBI/ISI C YHCJIOBBIMU JOaHHBIMU IIPpU PCHICHUH 3aJad MIPAKTHYCCKOIro
XapaKTepa MU 3aAa4 U3 PA3JIUIHBIX oOnacreit 3HaHHI>i, HCIIOJIB3Ys IIpU HeO6XOI[I/IMOCTI/I
CIIPaBOYHBIC MaTCpUaJibl U BEIYUCIIUTCIIbHBIC YCTPOﬁCTBa.

OIIGHI/IBaTI), CpaBHHUBATL W HCIIOJB30BATH IMPU PCIICHUUN IMPAKTUYCCKUX 3aaad4 YHUCIIOBBIC
3HAYCHUs pEaAbHBIX BEJIUYMH, KOHKPETHBIE YHCJIOBBIC XapaKTEPUCTUKH OOBEKTOB
OKPYKAaIOIIEero MHpA.

Dyukyuu

OnepupoBaTh MNOHATUSMM: 3aBUCUMOCTh BEIMYUH, (YHKIHSA, OOJAcTb OIpeNeseHUus U
o0nacTh 3HaueHUM QYHKIUM, rpaduK 3aBUCUMOCTH, TpaduK (QYHKIMH, BO3pacTaHuE U
yObIBaHUe, HauOosblllee W HauMeHbIee 3HAaYeHHs (YHKIMH Ha YHCIOBOM IPOMEXYTKE,
nepuoj; pyHKIMU, nepuoandeckas PyHKIMs, YeTHas U HeueTHass QyHKUUU, HYIH QyHKUIUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

OnepupoBaTh NOHATHAMM: TPUTOHOMETpUYECKHE (YHKINHU, CTENICHHAs, ITOKa3aTellbHasl,
norapudmuueckas QyHKINU.

Onpenenste 3HayeHHe (QYHKIUU [0 3HAYEHHUIO apryMeHTa MpH pa3IMYHBIX crocodax
3aJjaHus (QYHKIIHH.

Ctpoutsb rpaduku U3yuyeHHbIX (QYHKIMHA, OCYIIECTBIAThH MapajulebHbIN epeHoc rpadukoB
(GYyHKIMH B KOOPIUHATHOM MIIOCKOCTH.



OmnwuceiBath 1o rpaduKy W B NPOCTEHIINX cCiydasx 1o (opmyiie CBOWCTBa (DyHKIHIA,
HAaXOJHTh 10 rpaduKy GYHKIMH HAHOOIbIINE U HANMEHBIINE 3HAUCHHUS.

Crtpouts 3cku3 rpaduka (yHKUUH, YIOBJIECTBOPSIONICH NPUBEICHHOMY HAaOOpy YCIOBHIA
(mpoMexxyTKH Bo3pacTaHus/ yObIBaHMsA, 3HAUeHHUE (PYHKIUH B 33JaHHOHW TOYKE, TOUYKU
KCTPEMYMOB, ACUMIITOTHI, HYJIH (PYHKIIUU U T. 11.).

Pematp ypaBHEHHMS, IpOCTeHIEe HEPABEHCTBA U CHCTEMbI YPaBHEHHM, UCTIONB3YsI CBOMCTBA
¢byHKIMH U UX rpaduKoB.

B nosceonesnoti scusnu u npu uzyueruu Opyeux yueOHvix npeomMemos:

Onpenensats 1o rpagukaM M UCIOJIb30BATH JUIsl PELICHUs NPUKIATHBIX 3a7ad CBOICTBa
peaJbHbIX IPOLECCOB M 3aBUCUMOCTEH (HauOonblIMe W HAMMEHBbIIME 3HAYeHus,
IPOMEXYTKM BO3pacTaHusi U YOBIBaHMs, NPOMEXKYTKH 3HAKOIOCTOSIHCTBA, ACHMIITOTHI,
TOYKHU Ieperuda, Nepuoa U T. I.), HHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM
IIPAaKTUYECKON CUTYyalUH.

Onpenensate mo rpaduKaM NPOCTEHIINE XAPAKTEPUCTHKH MEPHOIMUECKUX IPOLECCOB B
010JIOTHH, SKOHOMUKE, My3bIKe, PAJJUOCBA3H U T. II. (AMIUIMTY1a, IEPUOA U T. I1.).

Dnemenmul mamemamuuecko20 anau3d

OnepupoBarh MOHSATUSMHU: TPOU3BOAHAS (YHKIMM B TOYKE, KacaTelIbHas K rpaduky
GbyHKIUY, TPOU3BOAHAS QYHKIUH.

BBIUHCHsATE MPOM3BOAHYIO OJHOWIEHA, MHOTOWICHA, KBAJPAaTHOTO KOPHS, MPOU3BOIHYIO
CYMMBI (DyHKIIHH.

Boruncnsate mpou3BOHbIC dNIEMEHTAPHBIX (YHKIUN U MX KOMOMHAIIUH.

Hccnenosats B mpocTelmux ciydasx (yHKIHUN HA MOHOTOHHOCTh, HAXOJIUTh HauOOJIbIINE U
HauMEHbUINE 3HaueHUs (QYHKIHUHA, CTPOUTh TIpaQUKd MHOTOWIEHOB U IpPOCTEHIINX
paloHaIbHBIX (DYHKIMH C UCTIOIB30BAHUEM allllapaTa MaTEMaTHYeCKOro aHalln3a.

B nosceonesnoui sxcuznu u npu usyueHuu opyaux yieoHvlx npeomemos:

— peliaTh MNPUKIAAHBIC 3aaa4du I10 6I/IOJ'IOI‘I/II/I, (I)I/IBI/IKC, XUMHH, SKOHOMHKE W OPYyIr'uM

npeaMeTaM, CBIA3aHHBIC C HCCICHOBAHHUCM  XapPAKTCPUCTUK  PCAJIbHBIX IIPOIECCOB,
HaXOXJICHUEM HAuOOJLIINX U HAMMEHBIIHX 3Ha‘~IeHI/II71, CKOpPOCTH M YCKOPCHUA H T.II.,
HHTCPHPECTUPOBATH IMOJTYYCHHBIC PC3YJIbTATHI.

Ypa(menu}l U Hepaeencmea

Pemate panuoHanbHble, MOKa3aTeNbHblE W JIorapu(MuYeckue ypaBHEHHS U HEpPaBEHCTBA,
UPPALMOHAIIBHBIE W TPUTOHOMETPUYECKUE YPABHEHUSA M HMX CUCTEMBI, IPOCTEHUIINE
TPUTOHOMETPUYECKNE U UPPALIMOHATIbHBIE HEPABEHCTBA.

Hcnonb30BaTh METOBI PELICHUS YPAaBHEHWM: NPHUBEACHUE K BHUIY «IIPOU3BEICHHE PABHO
HYJIIO» WIN «4aCTHOE PABHO HYJIIIO», 3aMEHA IIEPEMEHHBIX.

Hcronbs30BaTh METO MHTEPBAJIOB ISl PELIEHUST HEPABEHCTB.
Hcnonp3oBathk rpaduyeckuil METOA JUIsl pellIeHHs] ypaBHEHHUI U HEPaBEHCTB.

N300pakaTb ~ Ha  YUCIOBOM  OKPYXHOCTH  MHOXECTBO  pEIIEHUH  MPOCTEHIIMX
TPUTOHOMETPUUECKUX YPaBHEHUN U HEPaBEHCTB. BBIMONHATE 0TOOP KOpHEN ypaBHEHMH WK
peLICHUI HEPABEHCTB B COOTBETCTBUHU C JOIOIHUTENBHBIMU YCIOBUSAMU U OTPAaHUYCHUSMU.

B nosceonesnoti scuznu u npu usyuenuu opyeux yueOHulx npeomMemos:



— CocTaBiATh U penlaTh ypaBHEHUs, CUCTEMbl YPAaBHEHUIN M HEPaBEHCTBA IPU PELICHUM 3a/1a4y
JPYTUX y4eOHbIX IPEAMETOB.

— Wcnonws3oBath YpaBHCHHUA M HCPABCHCTBA IJI1 IMOCTPOCHHUA M HCCIICAOBAHUA HpOCTCﬁIHPIX
MAaTEMAaTHYCCKUX MOI[CJIGI\/JI PCAJIbHBIX CI/ITyaI_[I/Iﬁ HJIU MPUKIIAJHBIX 3a1a4.

— YMeTh HMHTEpPIPETUPOBATh IIOJYYEHHBIM IIPU pELUICHUU YpPaBHEHUS, HEPABCHCTBA WU
CHCTEMBl pe3yJIbTaT, OLEHMBATH €ro IpaBIONOA0OME B KOHTEKCTE 3aJaHHOH peanbHOIl
CUTyalluy WIH NIPUKIIAJHON 3aa4H.

Tootcoecmeennvle npeoodpazosanus

e BBINOTHATH TOXKIECTBEHHbIE MPEOOpa3OBaHWs PAlMOHATIBHBIX U HPPalMOHAIBHBIX
BBIPAYKCHHUIA.

e BpImonHATh npeoOpa3oBaHus JIOTapU(PMUUYECKUX BBIPAKEHUI, HCIONb3YsS OMNpeeeHre
norapugma, OCHOBHOE JIoTapu(hMUIECKOE TOKIECTBO, CBOMCTBA JIOTapu(hMOB.

¢ BLIIIOIHATH TOXACCTBCHHBIC HpGO6p3,30BaHI/I$I TPUTOHOMCETPHYCCKUX BI)Ipa)KeHI/If/'I C
HCIIOJIb30BAHHUEM TPUT'OHOMCTPUYICCKUX q)OpMy.]'I.

e [IpuMeHATH TOXKIECTBEHHbIE IPEOOPA30BaHUS NPU PELICHUH 33/1a4 Ha IPYTUX IpeaMeTax.
dnemenmol meopuu MHOHCECME U MAMEMAMUYECKOIL 10ZUKU

L4 OHGpI/IpOBaTI) INOHATHUAMHU. KOHCYHOC MHOXCCTBO, J3JICMCHT MHOXCCTBA, ITOAMHOXKCCTBO,
IEPECCUCHUC U 06’[>CIII/IHCHI/IG MHOXXCCTB, YMCJIOBBIC MHOXCCTBA Ha KOOpHHHaTHOﬁ HpHMOﬁ.

e OmnepupoBatrh MOHATHEM MHOXKECTBA JEHCTBUTEIbHBIX YUCEN U €r0 IOJIMHOKECTBOM.
e [IpoBepsTh NPUHAMIEKHOCTD JIEMEHTAa MHOXKECTBY .

e Haxomutp mnepeceyeHHe U OObEIMHEHHWE MHOXKECTB, B TOM YHCJIE MPEJICTaBICHHBIX
rpaduuecKy Ha YMCIOBOM MPSMON M HAa KOOPIMHATHOM IIIOCKOCTH.

e [IpoBOAUTH JOKA3aTEIBHBIC PACCYXKICHUS I 000CHOBAHHSI HCTUHHOCTH YTBEPKICHUH.
B nosceonesnoti srcuznu u npu uzyuenuu oOpyeux yueOHvlx npeomMemos:

— Hcnonn30BaTh 4YHCIOBBIE MHOXKECTBA Ha KOOpHHHaTHOﬁ priMOﬁ AJI1 ONMUMCAaHUA PECAJIbHBIX
IMponeccoB u SIBJICHUM.

— IIpoBoauTh NOKA3aTEIbHBIE PACCYKICHUS B CUTyalUsAX IIOBCEAHEBHOMN KU3HU, IIPU PELICHUU
3a/1a4 U3 IPYTrux NpeIMeTOB.

Cmamucmuka u meopusn eepoﬂmnocmeﬁ, Jlocuka u Komﬁuuamopuka

o lmeTh MMPEACTAaBJIICHUEC O BaAXHBIX YaCTHBIX BHAAX pacnpeneneHHﬁ U NPUMCHATHL HUX B
pPEeIICHNHU 3a1a4.

e Hmeth MMPEACTAaBJIICHUE O BaAXHBIX YaCTHBIX BHAAX pacnpezleneHm?I U NOpPUMCHATL HUX B
pPEIICHNHU 3a1a4.

e lIMeTh npeacTaBiIeHUE O KOPPENSLINH CIyYalHbIX BEIUYHH, O JMHEHHOW PErpecCuH.
B nosceonesnoul sxcuznu u npu uzyyeHuu opyeux y4eoHvix npeomemos:

¢ BBIYuCIATh WM OIEHUBATh BEPOSATHOCTH COOBITUI B PEATbHON KU3HH.

e BriOupaTh moaxoasiire MEeToIbl IPEJACTABICHHS M 00pabOTKH TaHHBIX

o YMeTh peliaTh HECJIOXHBIC 3a/la4 Ha IMPUMCHCHUC 3dKOHA OOJIBIIIMX YHCENI B COIIMOJIOTHUH,



CTpaxOBaHUU, 3/IpaBOOXpPAHEHUH, OOecrieueHUN OE30MacCHOCTH HACEICHUsS B UPE3BBIYAMHBIX
CUTYaIUsX.

Texcmoeswie 3a0auu
e PemmaTh 3a/1a4u pa3HbIX TUIIOB, B TOM YKCIIE 3314 MOBBIIIEHHON TPYAHOCTH.
e BriOupaTh onTUMalIbHBIA METO/1 PEIICHUs 3a/1a4, PACCMATPUBAsl PA3JIMUHbBIC METO/IBI.
e CTpouTh MOJICIIb PEIICHUS 3a]]a4H, IPOBOAUTH JI0KA3aTEIbHBIE PACCYKICHUS.

e Pemate 3amaum, TtpeOyromue mnepedopa BapHaHTOB, MPOBEPKU YCIOBUHM, BbIOOpa
ONTUMAJILHOTO Pe3yJibTaTa.

e AHanM3MpOBaTh U MHTEPIPETUPOBATH PE3YyJIbTAThl B KOHTEKCTE YCJIOBHUs 3a/auM, BbIOMpATh
pellIeHns, HE IPOTUBOPEYAIE KOHTEKCTY.

e [lepeBOAMTh MpH PEIICHUH 33a9l MHPOPMALIUIO U3 OJHON (POPMBI B APYTYIO, UCTIONB3YS IPU
HE00XOIMMOCTHU CXEMBbl, TaOIUIbI, TpaUKH, AUArpPaMMBI.

B noeceownesnotl scusnu u npu uzyyeHuu Opyeux y4eoHsvix npeomMemos:
— Pemarp npakTudeckue 3a1auu U 33a4d U3 IPYTHX MIPEIMETOB.
I'eomeTpust

I[JISI HUCIIOJIB30BaHUA B HOBCGI[HCBHOfI JKM3HH M 00eCHeUYeHHMS BO3MOKHOCTH ycneurHoro
IMPOJOJIKCHUA 06pa3OBaHI/I${ 10 CIICHHAJIBHOCTSAM, HC CBA3AHHLIM C IIPHUKIIAAHBIM HCIIOJIB30BAHHCM
MAaTCMAaTUKH BBITYCKHUK HAYUUTCA, a maxKHce noayuyunt 603MONCHOCHb HAYHUMbCA 01 paseunmus
MblUTIEeHUA

l'eomerpus

- ONEpPUPOBATh IOHATUSAMU: TOUYKA, MPsIMAsi, INIOCKOCTb, NMAapaAJIJIEIbBHOCTh U MEPIEHANKYIIIPHOCTD
IPSIMBIX U IIJIOCKOCTEW;

- pacro3HaBaTb OCHOBHBIE€ BHJbl MHOTOIPAaHHMKOB (IpU3Ma, NHpaMHIa, MPSIMOYTOJIbHBIN
napajuienenunes, Kyo) u Ten BpamieHus (KOHyC, THUIUHID, cepa u map), 61adems cmanoapmuou
Kaaccugpuxayueti npoCMpancmeeHHvlx gueyp (nupamuobsl, npusMsl, NApaLieienunesl);

- u3o0paxarb wu3yyaemble (UTYPBl OT PYKM M C TPUMEHEHHEM  MPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB;

- Jienatb (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUJ CBEPXY,
cOOKy, CHU3Y; CIpOUms ceuenus MHO202PaAHHUKOE;

- WU3BIIEKATb, UHMEpnpemuposams W MpPeoOpa3oBbIBaTh HMH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, MpeICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

- ONUCHIBAMb 83AUMHOE PACNONIONCEHUE NPAMBIX U NJIOCKOCMEL 8 NPOCMPAHCMEE,
- IpUMEHATH TeopeMy [ludaropa npu BEIYMCIEHUH 3JI€MEHTOB CTEPEOMETPUUECKUX (PUTYD;

- HaxOJIUTh OOBEMBI M IUIOMIANA TOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHHUKOB, TEJl BPAICHMUSI,
eeoMempudeckux mej ¢ IpuMeHeHneM (HopMy;

= 8BIHUCAMb pACCMOARUA U Y2]Ibl 6 nNpocmpancmee,

- NpUMeHAMb 2eoMempuyiecKue Gakmsl 01 peuleHus 3a0ad, npeononazarouux HecKoIbKo Wa2o8
peutenus, eciu YCioeus NpUMeHeHuUs 3a0aHbl 8 61Ol gopme;

- peuiambs 3a0a4u Ha HAxXoxHcOeHUe ceomempudyecKux 6ejiudun no 06pa3uaM uiu ajlieopummam,



- hopmyuposams ceoticmea u npusHaxKu gueyp,
- 00KA3bI8AMb 2e0MEMPUTECKUE YMBEPIHCOEHUS.
B noBceiHEBHOM KU3HU U ITPU U3YUYEHHUH IPYTHX IPEIMETOB:

- COOTHOCHTD a6CTpaKTHLIe rCOMCTPHUYCCKUC TIOHATHA U q)aKTBI C pCaIbHbIMH KU3HCHHBIMU
00BEKTaMU U CUTyallUsIMH

- HCIIONB30BaTh CBOICTBAa IMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTYp ISl PEIICHUS THIOBBIX
3a/1a4 IIPAKTUYECKOIO COACPIKAHUS;

- COOTHOCHUTB TUIOMIAIM TOBEPXHOCTEH TEJI OJJMHAKOBOHN (POPMBI pa3IMYHOTO pa3Mepa;

- oLeHuBaTh (OpMy NPaBUWIBHOTO MHOIOIpaHHHMKA IIOCJIE CIMJIOB, CPE30B M T. I. (OIpEnesiTh
KOJIMYECTBO BEPILIUH, peOep U rpaHeil MOITy4eHHBIX MHOTOI'PAaHHHKOB),

-UCNOTIL308AMb CEOUCMBA 2OMEMPUUECKUX Gueyp Ol peulerust 3a0ay NPaKkmuyecKko2o xapakmepa
u 3a0a4 uz opyaux ooracmeu 3HAHUL.

BekTophl ¥ KOOPAUHATEI B IPOCTPAHCTBE

- ONCpHUpoOBaATb NOHATUAMU: ACKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBEC, BCKTOP, MOAYJIb BCKTOpA,
PaBEHCTBO BCKTOPOB, KOOPAWHATBI BCKTOpA, YroJl MCKAY BCKTOpaMH, CKAIAPHOC IMPOU3BCACHUC
BCKTOPOB, KOJUVIMHCAPHBIC U KOMILJIAHAPHBIC BCKTOPHI,

- HAXOJUTh KOOPJIMHATHI BEPIIUH Ky0a U MPSAMOYTOJILHOTO TapaIICICIHIICA, PACCIOSHUE MENHCOY
08yMsL MOYKAMU,

- HaxXOAWTh CyMMY BEKTOPOB M IPOU3BEACHHE BEKTOpa Ha YHCIIO, V201 MedxHcOy BeKmopamu,
cKanspHoe npouzeedeHue, packiaobléams 6eKmMop no 08yM HEKOJIIUHEAPHbIM BEeKMOPAM,

- 3a0a8ams NIOCKOCMb YPABHEHUEeM 8 0eKapmosol cucmeme KOOPOUHam,
- pewiams npocmetiuiue 3a0ayu 66e0eHuUeM 86eKmopHo2o basuca.

HcTopus 1 METOAbI MaTeMaTUKU

- ONIMCBIBATH OT/EIbHBIE BBHIAAIOIINECS PE3YIIbTATHI, TOJIyYEHHbIE B XO/I€ PA3BUTHS MaTEMaTUKU Kak
HayKH,

- 3HaTh MPUMEPHI MATEMATHYECKUX OTKPHITUH U UX aBTOPOB B CBSI3M C OTEUECTBEHHOW U BCEMHUPHOMU
UCTOPUEH, npedcmasnsims 6K1A0 GbIOAIOUUXCA MAMEMAMUKO8 8 PA38UMUEe MAMEMAMUKU U UHBIX
HayuyHulx obaracmell,

- IOHUMAThb POJIb MATEMATUKHU B pa3BUTUHU POCCI/II/I,

- MNPUMCHATH HU3BECTHBLIC METOAbI npn  pCICHHUU CTaHJAPTHBIX n Hecmaﬁdapmnblx
mamemamudecKux 361@61’{, UCNONb306AMb  OCHOBHbIE MemoObl ()OKCZS’CImeJZbCWlBa, npoeodumb
00KA3amenbCmed U 8bINOJHIMb onpoeepoiicerue,

- 3aMeuyaTb M  XapaKTEepU30BaTb MaTEMaTUYECKHE 3aKOHOMEPHOCTH B  OKpY’Karolleu
JNEHCTBUTENBHOCTH U Ha UX OCHOBE XApaKkmepu3oeams Kpacomy U COBEPULCHCIMBO OKPYHCAIOUe20
MUpaA, a makice NPoussedeHull UCKyccmed,

- NPUMEHANTb npocmeﬁmue npocpammHsle cpe()cmea U SN1EeKMPOHHO-KOMMYHUKAMUBHbLIE CUCNEMDbL
npu peweruu mamemamuidecKux 3a0au.

3. CoaepxkaHue y4eQOHOI0 mpeamMera
Auredpa




OcHOBHBIE CBOMCTBA (PyHKIIMM: MOHOTOHHOCTD, IPOMEXYTKH BO3pacTaHus U yObIBaHUS, TOUKH
MaKCUMyMa 1 MUHUMYMa, OTPaHUYEHHOCTh ()YHKINH, YSTHOCTDh U HEYETHOCTD, IIEPUOMYHOCTb.

OneMeHTapHble QYHKLIHMU: MHOTOYJICH, KOPEHb CTEIICHU 71, CTETIEHHAs, [T0Ka3aTeabHasl,
norapudpmMuyueckas, Tpuronomerpuueckue Gpyskiun. CBoiicTBa U rpaduKu 3IEMEHTAPHBIX
hyHKIMA.

[IpeobpazoBanus rpadukoB GpyHKIMIA: TApAJUIETBHBIN IEPEHOC, PACTSHKCHHUE U CKATHE BIOTb
ocell KOOpAMHAT, OTPaXKEHHUE OT OCEM KOOPIAMHAT, CHMMETPHsI OTHOCUTEIBHO Haydana KOOpAUHAT,
rpaduKu GYHKIUH C MOTYIISIMH.

Tpuronomerpuueckue GopMyIibl: IPUBEAEHUS, CI0XKEHUS, IPE0Opa30BaHUE IPOU3BEICHUS
TPUTOHOMETPHUYECKUX (PYHKIUK B CyMMY, GOpPMYIIa BCHOMOTaTeIbHOTO apryMEHTa.

IIpeoOpa3oBanus BeIpaKE€HHM, COAEPKALIMX CTEIIEHHbIE, TPUTOHOMETPUUYECKHE,
norapupMHUUECKUE U TTOKa3aTeIbHble PyHKIUH. Perenne cooTBETCTBYIOMINX YPaBHEHUH U
HEPABEHCTB, CUCTEM YPaBHEHUI U HEPABEHCTB.

HenpepsiBHOCTh QyHKIHI. [IpoMEKyTKH 3HAKOMOCTOSHCTBA HEMTPEPHIBHOW (DYHKITHH. METOJT
UHTEPBAJIOB.

Kommosurus ¢pyaknuii. O6parHas GyHKIUS.

ITonsarue npenena nocienosarenbHocTU. [lonsaTre npenena pynkuuu B Touke. Cymma
0eCcKOHEUHO yOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCHH.

ITonsaTe o MeToAe MaTeMaTU4ECKON MHAYKIIMH.

[TonsiTHe 0 MPOU3BOAHON (PYHKIMH B TOUKe. PDU3NUYECKUN U T€OMETPUUECKHM CMBICIT
pou3BoIHOM. Vcrionb30BaHe NPONM3BOIHON IPU UCCIIEI0BAaHUM (DYHKIMU, IIOCTPOCHUH IPa(PUKOB.
Hcnonp3oBanne CBOMCTB (DYHKIMIA MPH PEIICHUN TEKCTOBBIX, (PU3NYECKUX M TEOMETPHIECKUX
3ajad. Pemenue 3a1ay Ha SKCTpeMyM, HanOOJIbIINE U HAMMEHBIINE 3HAUEHUS.

[TonsiTue 06 ompeneieHHOM UHTErpajie Kak IUIONaan KPUBOJIMHEHHON Tpanenuu. @opmyna
Herotona-JleliOnuna. IleppooOpaznas. [IpunokeHus onpeaeIeHHOr0 HHTErpaa.

BeposiTHOCTH U CTATHCTHKA

Beibopku u coderanus. bunommHanbHble ko3¢ ¢dunmentsl. bunom HbroTona. TpeyronbHuk
[Tackass 1 ero cBoicTBa.

Omnpenenenne u npuMepsl ucnsitanuil bepryinu. @opmyna  Uisl BEPOATHOCTH YHUCIIA YCIEXOB
B cepun HcnblTaHui bepHymm. Maremarnueckoe OXHAAHME M JHUCIEPCUS YUCIA YCIIEXOB B
ucnelTaHuu bepHymm.

OcHOBHbIE TIpUMEpPHl CIyYalHBIX BEIWYMH. MaremaTHueckoe OXHAaHUE U JUCIepcUs
CIIy4alHOU BEIMYHHBI.

HezaBucumeble cirydaliible BETUYUHBI U COOBITHS.

[IpencraBnenue o 3aK0HE OOJBIINX YUCEN IS TOCIEI0BATEIbHOCTH HE3aBUCUMBIX HCIIBITAHUI.
EcrectBeHHO - HayuyHble MNpUMEHEHUS 3akoHa OonbmMX uyucesn. OLeHKa BEpOSTHOCTHBIX
XapaKTepUCTUK  (MaTEeMAaTUYECKOro  OXKUAAHUS, JAUCIEPCUH)  CIy4YalHBIX  BEIMYUH  T10
CTaTUCTUYECKUM JTAHHBIM.

IIpencrasnenue 0 reoMEeTpUYECKON BEPOATHOCTH. Pelllenre npocTenmmnx NpyUKiIaaHbIX 3a1a4 Ha
r€OMETPUYECKHE BEPOSATHOCTH.

I'eomerpus
Ilosmopenue. Penenue 3a1a4 ¢ IpUMEHEHUEM CBOUCTB (PUIyp Ha IUIOCKOCTH. 3a[a4i Ha

A0Ka3aTCJIbCTBO U IMOCTPOCHUEC KOHTPIIPUMCPOB. Hcnonp30BaHue B 3agayax HpOCTCfIIJ.IHX
JIOTUYCCKUX TTpaBUJI. Pemienue 3aga4 ¢ MCIOIb30BaHUEM TCOPEM O TPCYT'OJIbHUKAX,
COOTHOILICHUI B MMpsAMOYT'OJIBHBIX TPEYTOJIbHUKAX, (I)aKTOB, CB3aHHLIX C YCTBIPCXYT'OJIbHUKAMU.
Pemrenne 3aaa4 ¢ UCITIOJIb30BaHHUEM CbaKTOB, CBA3aHHBIX C OKPYXHOCTAMM. Pemenne 3ama4d Ha
HN3MCPCHUSA Ha IMIIOCKOCTH, BBIYMCICHUEC JJINH U nnomaneﬁ. Pewenue 3a0au ¢ nOMOUbIO



6ekmopos u koopounam. HarnsaHas crepeoMerpust: Gurypsl u ux uzodpaxenus (kyo,
NUpaMuja, Mpu3mMa).

I'eomerpust

Touka, mpsiMasi ¥ IJIOCKOCTh B IPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUH U CIIEJCTBHUS U3 HUX.

B3anmHoe pacronioskeHue npsiMbIX U IJIOCKOCTEH B mpocTpancTBe. [lapannenbHOCTh TpsSMbIX
U TIOCKOCTEW B IpocTpaHcTBe. M300pakeHue MpocTeHImx NpoCTpaHCTBEHHBIX (pUryp Ha
IUIOCKOCTH. PACCTOSIHUS MEXIY (PUTypaMH B IPOCTPAHCTBE. YTIIbI B IPOCTPAHCTBE.
[leprieHauKYISIPHOCTD MPSMBIX U MI0ckocTel. [Ipoekius ¢purypsl Ha mnockocTs. [lpusHaku
NEPIEeHIUKYISIPHOCTH MPSIMBIX U IJIOCKOCTEH B MPOCTpaHCTBE. TeopemMa o Tpex
MEPIEeHIUKYISIpaX.

Mpuororpannuku. [Tapamnenenunesn. CBoiicTBa IpSMOYTOJILHOTO Hapaslieenue/a.
Teopema [Tudaropa B mpoctpanctse. [Ipusma u nupamuna. [IpaBunsHas nupamuaa u
npaBWIbHAS nipu3Ma. [IpssMast mupaMuga. DIIeMEHThI IPU3MbI U THPAMHE/IBL.

Tena BpaieHus: MWIMHIP, KOHYC, cdhepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO
IMH/IPA, IPSIMOTO KPYroBoro KoHyca. M3o0paskeHue Tes BpalieHnus Ha MII0CKOCTH.
Ilpeocmasnenue 06 yceueHHOM KOHYCe, ceueHusi KoHyca (napaiiesibHoe OCHOBAHUIO U
npoxoosujee uepes GepUIUHY), CeYeHUs YUIUHOPA (NapaiieibHo U NepneHOUK)IAPHO OCU),
ceuenus wapa. Pazeepmra yununopa u konyca.

IIpocmetiwue komMOUHAYUU MHO20SDAHHUKOS U Mell 8PALYeHUs. MeHCOY COOOII.

Brrunciienue 31eMeHTOB IPOCTPAHCTBEHHBIX (puryp (pedpa, nuaroHanu, yrisl). [Lnomans
MOBEPXHOCTH NIPABWIILHOW MAPAMUJIBI M IPSAMOM TTpu3MBIL. [110111a/1b TOBEPXHOCTH TIPSIMOTO
KPYTOBOTO LWJIMHJPA, IPSIMOTO KPYroBoro KoHyca u mapa. [lonsarue 06 o6beme. O0bem
NUPaMUJIbl U KOHYCa, IpU3Mbl U uiuHApa. O0beM mapa.

I1ooobnvie mena 6 npocmparncmee. COOTHONICHUST MEXKAY TUIOIIAASIMU TIOBEPXHOCTEH 1
o0beMamMy MOJOOHBIX TETl.

Heuoicenus 6 npocmpancmee: napanieibHulil NepeHoc, YeHMpAaibHaAs CUMMEMpPUs,
cummempusi OmHocumenbHo niockocmu, nogopom. Ceoticmea osudicenuti. Ilpumenenue
08UdICEHUTI NPU peLeHUl 3a0at.

BeKkTOpbI M KOOPIHHATHI B IPOCTPAHCTBE

CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCJIO0, YTOJl MEXTy BekTopamu. KommmaeapHbie u
KOMIUTAHApHBIE BEKTOPHI. Craisiproe npoussedeHue eekmopos. Teopema o paznoxicenuu
8eKMopa no mpem HeKOMNIaHapHoim eekmopam. CransapHoe npoussedeHue 6eKmopos 6
koopounamax. Ilpumenenue 6exkmopos npu peuieHuu 3a0a4 Ha HaxX0HCOeHUue paccmosiHuil, OIuH,
niowaoetl u 06veMos.

Ypasuenue niockxocmu ¢ npocmparcmee. Ypasnenue cghepol 6 npocmparncmae. @opmyna 0ns
BLIYUCTEHUSL PACCMOAHUS MeHCOY MOUKAMU 8 NPOCMPAHCMEe.

4. YyeOoHO-TeMaTHYecKoOe IIanupoBanue 10 Kjiace

Auredpa
Ne | Ne B | Tema ypoka Lenn m3ydeHus Temsl | XapakTepUCTUKA CpeactBa
o | TeM ypoka y4eOHOoMI oOydeHusi, B
/m |e NEATENbHOCTH TOM qucie
ydamuxcs HUKT

I'naBa 1. Yucnogvie pynkyuu (9 1acon)




Onpenenenue O600UWmTEL U [TocranoBka nienu u | [Ipe3enranus
YHCIIOBOM (DYHKIIHU. CHUCTEMAaTU3UPOBATH 3a/1a4 Ha KaXKJ0M
CriocoObl ee 3a/1aHusl. | UMCIOIIHECS Y YpOKe.

YYaIllUXCsl 3HAHUS O [InanupoBanue

¢dbyukousax. [late y4eOHOU

oTpeseNieHust 00IacT | AEITeTbHOCTH Ha

onpeeaeHus YPOKE H JIoMa.

¢byHkumu u rpaduka [lonBenenue urora

(byHKIMH, a TaK Ke Ha ypOKe: 4TO

pPaccMOTPETh CIIOCOOBI | HOBOT'O Y3HAJH,

3a1aHus QyHKIIUH. 4eMy HAYUYHIIHCh.

CaMOKOHTpOJIb.

Omnpenenenue PaccmotpeTs Haxoxnenue [Ipe3enTanms
YHUCIIOBOM (DYHKIIHU. AQHATTMTUYCCKUH, obnactu
CrniocoOnl ee 3a1anus. | rpadudecKkui, onpeeacHus
I'paduaeckuii crioco6 | TabIMUHBINA CIIOCOOBI | (DYHKITHH.
3ananus QyHKIUN 3amanus QyHKIUH; Hcnons3oBanue

(dhopMUpOBATh YMEHHE | ONPEACICHUS

3a/1aBaTh QYHKIUIO rpaduka QyHKIUU

pa3IMYHBIMU y = f(x), 3Hanue

croco0aMu CIoCcO0OB 3aJIaHuUs
Onpenenenne 06001UTh U GbyHKITHY. VyeOHuK
YHCIIOBOM (DyHKIIUU. CUCTEMaTU3UPOBATH Pabota B mape u LIOP
CriocoObl ee 3a1aHusl. | METO/bI TOCTPOEHUS rpymie. Y4yactue B 20P
[Toctpoenue rpaduka | rpadukoB QyHKIIHNA. JIeJIOBOM Urpe.
GbyHKIHN. OtpabatsiBaTh HccnenoBanue

HaBBIKH MIOCTPOCHUS GbyHKIIUY Ha

rpaguKoB PyHKITHH. MOHOTOHHOCTb.
CaoiicTBa (QyHKIMH. Beectu onpenenenne | Mccnenoanune IIpesenranus
Ob6mactpb obnactu onpesienenus | QyHKIMU Ha YuebHuk
OIIpCaCIICHU. ¥ 00J1aCTH 3HAYEHUS OIrpaHUYCHHOCTb. 1HOP

byHKIMH; Haxoxnenne 0P

(bopMHpOBATH HABBIKU HauOOJIBIIETO U

HaxO0XJIeHUs oOyacTu | HAUMCHBIICTO

onpeeneHus 3HauYEHUHN QYHKIIUH.

GYHKIHH. Hccnenosanue
CaoiicTBa GyHKITUH. d®opMHUpPOBaTH YMEHHUE GyHKuMY HA [Ipesenranus
MOHOTOHHOCTb. HCCIIeI0BaTh YETHOCTD.

dyHKIHIO HA [Ipencrasnenue 06

MOHOTOHHOCTB, 00paTHOH QyHKIMH.

OIrpaHUYECHHOCTD, IIporuosuposanue

onpenenaTb pe3ynbTara

HauOOJIbIIEE U peuicHus, OLCHKa

HanMeHBIIIee pCAILHOCTH

3HAYECHMUS, TOJIYUCHHOT O

HUCII0JIb30BATh OTBCTA.

cBO¥cTBa (pyHKIIMU Yrenue yyeOHuKa,

IIPU pELICHUN HU3BJICUCHUC

MPaKTUIECKUX 3aJa4. uHpopmaluu B
CaoticTBa GOyHKITUH. [ToBTOpUTH NOHSITHE COOTBETCTBUU C [Ipesenranus




YeTHOCTD,
HCYCTHOCTb.

YETHOW M HEYETHOMN
(GyHKINH, 3aKPETTUTh
9TO MOHATHE B X0/
BBITIOJIHEHUS
YIPaXXHEHUI,
CIOCOOCTBOBATh
Pa3BUTHIO MTOHSTHUSA O
CBOMCTBE rpa)uKkoB
YETHBIX U HEUYETHBIX
(GyHKIMHA, HABBIKOB
MOCTPOEHUSI IpauKOB
byHKIHI

TEMOU ypoka 1
3a/IaHUsT YUUTEIS.
Bremonnenue
YIPa)KHEHUH 110
paBuiIy, 00pasiy u
AITOPUTMY.
TlonBenenue UTOTOB.
CaMooIIcHKa
3HAHHH.

7. OO6parnas pyHKIHS. N3yunTh cBOKCTBO [Ipe3enTanms
oOpaTuMocTu
(GYHKIIUY ¥ HAYYUTH
HaXOJUTh (PYHKIIHIO,
00paTHYIO JaHHOM
8. OOpatHast GyHKIHSI. HayuuTts uccienoBats [IpesenTarnus
Hccnenosanue GbyHKIIUM Ha
byHKIIUN 00paTUMOCTh U
(oOpaTUMOCTB) 3aKpENUTh YMEHUS
HaXOJUTh (PYHKIIHIO,
00paTHYIO JTaHHOM.
9. Obparnas pynkuus. | HayuuTts cTpouth YaeOHuK
[Toctpoenue rpaduka. | rpaduku 0OpaTHBIX HOP
GYHKIHH. 20P
I'nasa 2. Tpuzonomempuueckue gpynkyuu (26 4acon)
10 YucnoBas [ToBTOpUTH [TocranoBka nenu u | IIpezenranus
OKPYHOCTb. TeOMETPUYECKUI 3a7a49 Ha KaXI0M
MaTepuai o ypOKe.
BBIYHCIICHUH JTyT [TnanupoBanue
OKpPYKHOCTEH; BBECTH | yueOHOI
TTOHATHE YUCIIOBOM NesITeTbHOCTH Ha
OKPY’KHOCTH. ypoKe U ioMa.
11 Yucnosas Beipabotats y IlonBenenune urora | [Ipe3enTamus
OKPYHOCTb. y4alxcs yMeHue Ha ypOKe: 4To
Enuanunas HaXOJUTh HA HOBOT'O Y3HAJIH,
OKPYKHOCTh YHCIIOBOM 4eMy HAyUYHUIIHCh.
OKPY>KHOCTH TOUKH, CaMOKOHTpOJTb.
COOTBETCTBYIOIIHE Nzyuenue HoBOMI
3aJaHHbIM YHCIIaM, MaTeMaTHIECKOU
BBIPKEHHBIM B JIOTISIX | MOJEIU — YUCIOBOU
qucna 7 U OKPYKHOCTH.
BBIPA)KCHHBIM HE B HccnenoBanue
JIOJISIX YuCna 7T, YHCIIOBOM
chopMupoBaTh OKPYKHOCTH Ha
YMEHHE COCTABIISTh KOOPJAMHATHOMN
aHATUTUYECKUE MJIOCKOCTH. paboTa B

3anucy (ABOWHBIE
HEpaBEHCTBA) JJIsl IyT

Iape ¥ B IpyIie.
ITocTpoenue




YHCIIOBOU
OKPY>KHOCTH

12

Yucaoas
OKPY>KHOCTh Ha
KOOPJMHATHOMN
IUIOCKOCTH.

N3yuuTh HOBYIO
MaTeMaTUYECKYI0
MOJIETb — YU CIIOBAs
OKpPY>KHOCTh Ha
KOOPJMHATHOM
IJIOCKOCTH.
Bripaborats y
yYaIlIUXCsl yMEHUS
HaXOJUTh
KOOPJAMHATHI TOUEK
YUCIIOBOM
OKPY>KHOCTH,
OTBICKMBATH Ha
YUCIIOBOM
OKPYKHOCTHU TOYKH 110
3a/IaHHBIM
KOOpJIUHATaM;
MPOJIOJKUTD
o0ydeHre YMEHHUIO
COCTaBJISITh
aQHAJIUTUYECKUE
3anucH ( B BUJEC
JTBOMHBIX HEPABEHCTB)
JUISL IyT YKCIIOBOU
OKPY’KHOCTH.

13.

Yucaoas
OKPYHOCTb Ha
KOOPJAMHATHOU
ILIOCKOCTH.
CocraBnienue
TaOIUIIBI KOOPAUHAT
TOYEK.

Pacemotpets
YHUCIIOBYIO
OKPY’KHOCTb Ha
KOOPAWHATHOU
IIJIOCKOCTH; COCTaBUTh
TaOJIMIly 3HAUCHUI;
3aKpEnuTh yMEHUE
HaXO0XJICHNE Ha
YHUCIIOBOM
OKPYKHOCTH TOYKH C
KOHKPETHBIM
3Ha4YeHHUEM a0CIHCChI
Y OpAMHATBHI, a TAK¥Ke
YMEHUEM OIPEIEIUTh
KaK/UM YUCJIaM OHH
COOTBETCTBYIOT

14.

Yucaonas
OKPYHOCTb Ha
KOOPJIUHATHOM
ILIOCKOCTH.
Haxoxnenue Ha
YHCIIOBOM
OKPYKHOCTH TOYEK I10

3aKkpenuTh MOHATHE
YUCIIOBOM
OKPYHOCTH;
chopMupoBaThH
YMEHHUS 3aITUCHIBATh
MHOECTBO YHCET,
COOTBETCTBYIOIINX HA

rpadukoB pyHKITHI
y = sinx, y= cosX, y=
tgx, y=ctgx, B ToM
YHcye Ha 331aHHOM
POMEXKYTKE.
Urenue rpapuka,
HaXO0XKJICHUE
HanOOJIBIIETO U
HaUMEHbILIETO
3HaYeHUH PYHKLINH.
Hccnenosanue
B3aMMHOTO
pacrnoIoKeHus
rpaukoB
TPUTOHOMETPHUUECKU
X QyHkuuii. Pabora
B TpyTIIe.
CamocTosiTenbHoe
U3y4eHUe MaTepuaia
yueOHHKa,
U3BIICYCHUE
yueOHOU
uHdopmanuu,
OCMBICJICHHE €€ U
IpUMEHEHUE B
yueOHOU
NeSITeIbHOCTH.
Brinonnenue
YIIPA)KHEHUH 110
MpaBUiTy, 00pasiy u
AITOPUTMY.
CaMOKOHTpOJIb
peLIeHHUS.

Yuacmue ¢ munu-
NpOEeKmMHOU
oesmenvbHoCmu
«Tpuconomempuyec
Kas yHKyus Kax
MOoOellb ONUCAHUSA
PeanvbHbIX
cumyayuiy.

Tlouck,
oOHapy>KeHHe U
yCTpaHEeHHe
OLIMOOK MpHU
MOCTPOSHHUH
rpaduKoB
TPUTOHOMETPHUYECKH
X (pyHKIMA.
ITonBeneHme UTOTOB:

Y4yeOHUuK
1HOP
20P

[IpesenTanus

JnnakTuyeck
Ui MaTepual




KOOpJAuHaTaMm.

YHCIIOBOU
OKPY>KHOCTH TOYKE;

3aKpeNUuTh yMEHHE
HaxOJIUTh HA
YUCJIOBOM
OKPY>KHOCTH TOUKY,
COOTBETCTBYIOIIYIO
JTAHHOMY YHUCILY

15. | 6. KoutpoabHasn TemaTnyeckoe
padora Nel. OLICHUBAHUE 3HAHUI,
«YucnoBas YMEHUI U HaBBIKOB
OKPY’KHOCTb». yYalmxcsl.

16. | 7. CuHYC U KOCHHYC. JlaTh IOHSATHE O
TaHreHc u KOTaHreHC. | CUHYCE, KOCUHYCE,
Omnpenenenus. TaHTEHCE U

KOTaHI'€HCE U UX
CBOKWCTBAX.

17. | 8. CuHYC 1 KOCHHYC. PopMHUpOBATh YMEHUS
TaHreHc v KOTaHIeHC | HAXOAWTH 3HAUCHUE
Ha €IMHUYHOMN CHHYCa, KOCUHYCA,
OKPYKHOCTH. TaHTEHCa U

KOTaHI'€HCca Ha
YUCJIOBOM
OKPY’KHOCTH.

18. | 9. CuHYyC U KOCHHYC. Yuumse cocTaBisITh
Tanrenc u koTanrerc. | TabIUIly 3HaAYCHUIN
Brruncienune CHHYCa, KOCUHYCA,
3HaYeHUH cCUHYyca, TaHI€HCa, KOTaHTeHCa.
KOCHHYCa, TAaHT€HCa,

KOTaHTeHCa.

19. | 10. | Tpuronomerpudueckue | JlaTh moHsTHE
(YHKIIUU YHUCIOBOTO | TPUTOHOMETPUUYECKOM
apryMeHTa. (yHKIIUY YHCIOBOTO

apryMeHTa; MO3HAKOM
WUTb C OCHOBHBIMHU
(dhopMynaMu 0THOTO
aprymeHra
TPUTOHOMETPUYECKUX
GbyHKIMI;

Yuute ynpomars
BBIPKCHHUS C
MIPUMEHEHUEM
OCHOBHBIX (hopMYyII
OJIHOTO apryMeHTa
TPUTOHOMETPUIECKUX
GbyHKIH;

20. | 11. | Tpuronomerpuueckue | DopMupoBaTh YMEHHUS
(YHKIIUY YUCIOBOTO | HAXOAUTH 3HAYCHUS
apryMeHTa. TPUTOHOMETPHUUECKOMN
Haxoxnenue (YHKIIMU YHUCTIOBOTO

YTO HOBOT'O Y3HAJIH,
YeMy HAYUYWIIHCh.
CamMooreHKa
3HAHUH.

JnmakTuyeck
Wi MaTepuan

[IpezenTanus

VYyeOuuk
LHOP
20P

[Ipesenranus

VueOHUuK
LHOP
50P

[IpesenTanus




3Ha4YeHUM’ apryMeHTa.
TPUTOHOMETPUYECKHIX
byHKIMI

21. | 12. | Tpuronomerpuueckue | JlaTh nmonstue Junaxktuueck
(GyHKIMHU YTIIOBOTO TPUTOHOMETPUUYECKON uil MaTepuai
apryMeHTa (GYHKIMU YTIOBOTO

apryMeHTa; TOHATHE
paguaHHON MEpbI
yria;

Hayuuts nepeBoauthb
pazuaHHYyIO Mepy yria
B TPA/IyCHYIO U
Ha000pOT.

22. | 13. | Tpuronomerpuueckue | DopMupoBaTh yMEHHUS [Ipe3enTanus
(GYHKIMHU YTIIOBOTO HaXO/IUTh 3HAUCHHUS
apryMeHTa. TPUTOHOMETPHUYECKOU
Haxoxnenue (GYHKIMHU YTIIOBOTO
3HAYEHUI apryMeHTa.

TPUTOHOMETPUUYECKON
(GYHKIMU yTIOBOTO
apryMeHTa

23. | 14. | ®opmyms N3yunts popmyiisl Junaxktuueck
IIPUBEJICHHUSI. IIPUBEJICHHUS. Uil MaTepuai

24. | 15. | ®opmymsl Hayuuts pematp [IpesenTanus
MIPUBEIICHUS. 3aJaHus Ha
VYnpoueHue pUMeHeHHue GopMy
BBIpOKEHUII. TIPHUBE/ICHHUSI.

25. | 16. | KontpoubHas Temarnueckoe
padota Ne2 OIICHUBAaHUE 3HAHUH, Hunaktuueck
«Tpuronomerpuyec | yMEHUN U HABBIKOB Ui MaTepual
KHe QyHKIHN». yYaluxcs.

26. | 17. | dyaknusa y =sinX, ee | [To3HaKOMUTB CO JnmakTuyeck
CBOMCTBa U rpaduK. cBoicTBaMU (DyHKIIUU Ui MaTepual

y=sinX u ee
rpaduKOM.

27. | 18. | dynkuus y = SinX, ee | Hayuuts cTpOuTH VYueOHUuK
CBOMCTBa U rpaduK. rpaduk QyHKIMU y = 1(0)
IToctpoenue rpaduka | sin X, UCIIOIB30BATh 30P
GyHKIUH. HX CBOMCTBA.

28. | 19. | ®ynkuus y= Cc0oSX, ee | [lo3HAaKOMHTH CO [Ipe3enranus,
CBOMCTBa U rpaduK. cBoiicTBaMu (pyHKIIUU Tabiuua

Y = COS X U €€
rpaduKOM.

29. | 20. | ®ynkuus y= CcOSX, ee | HayuuTp cTpouTh Junaktrueck
CBOMCTBa U rpaduK. rpaduk QyHKIMH y = Ui Matepuain
IToctpoenue rpaduka | COS X, UCHOIB30BATH
GbyHKIUH. WX CBOMCTBA.

30. | 21. | IlepuoanuHOCTH Jlath moHsITHE YyeOHuK
byHKIII OCHOBHOTO TIEpUO/IA. HOP
y = Sinx, y= C0SX Hayuuth HaxoauTh 50P




OCHOBHOM nepuon

GYyHKIHH.

31. | 22. | IIpeoOpazoBanust [To3HakoMUTH € YueOHuK
rpauKoB JIITOPUTMOM 1(0) %
TPUTOHOMETPUYECKUX | MPeoOpa3oBaHUs 20P
GyHKIHHA. rpaduKoB

TPUTOHOMETPUUYECKHUX
byHKIHI

32. | 23. | IIpeoOpazoBanust Cdopmuponatb JunakTuueck
rpaduKoB YMEHUS CTPOUTH Uil MaTepua
TPUTOHOMETPUUECKUX | rpaduKu
(byHKIHHA. TPUTOHOMETPUYECKHIX
[Toctpoenue byHKIMI
rpaduKoB.

33. | 24. | ®ynkuuu y= tgx, [To3HakoMuTh CO [Ipesenranus,
Y=CtgX, UX CBOIiCTBa | CBOMCTBaMH (PYHKIIHIA Tabnua
U TpaduKH. y=tgxu y=ctgx, ux

rpaduKamH.

34. | 25. | Oynkuun y= tgx, Hayuute ctpouts Junaxktuueck
y=CtgX, ux cBoiictBa | rpadux GyHKIHI y = Wi MaTepuan
U TpaduKH. tg x u y=ctgx,

IToctpoenue UCIOJIb30BaTh UX
rpaduKoB. CBOMCTBA.

35. | 26. | KonTpoJabHasi TemaTnueckoe JnmakTuyeck
paGora Ne3. OLICHUBAaHME 3HAHUH, Uil Matepuan
«Tpuronomerpuyec | yMeHUIl U HaBBIKOB
KHe QyHKIUN». yYaluxcs.

I'naBa 3. Tpuzonomempuueckue ypasuenusn (10uacon)

36. | 1. APKKOCHHYC. JlaTs oHsITHE [ToctanoBka nenu u | [Ipesenrarus,
Pemienue ypaBHeHUsI | apKKOCHHYcA. 3aJa4 Ha KaX10M Tabauma
cost = a. [To3nakomMuTs € YPOKe.

ypaBHeHueM COSt=a | [lmanupoBanue
Hayuuts pematsb y4eOHOMU
ypaBHeHHe cos t = a. JesITeIbHOCTH Ha

37. | 2. ApKKOCHHYC. dopmMupoBaTh YMEHHUS | YPOKE U I0OMA. YyeOHuk
Pemienue ypaBHeHUst | rpauecKoro ITonsenenue urora | [JOP
cost =a. pelICHUs ypaBHCHUW. | HA yPOKE: 4TO 20P
I'padpuueckoe HOBOT'O y3HaJH,
pelieHe ypaBHeHHIA. YeMy Hay4YUJIHCh.

38. | 3. Apxkcunyc. Pemenue | [late nonstue CaMOKOHTpOJIB. JunakTryaeck
ypaBHeHus Sint = a. apKcuHyca. N3zyuenne Wi MaTepuan

ITo3HakOMUTEH C OonpeAeeHu arcos
ypaBHeHHeM Sin t=a | @, arcsin a, arctg a,
Hayuute pemars arcctg a.
ypaBHeHHe Sint = a. Pabota B rpymre.

39. | 4. Apkcunyc. Pemenue | ®opmuposarh ymenus | M3ydeHue aByx VYueOHHuK
ypaBHeHus Sint = a. rpaduIecKoro OCHOBHBIX METONOB | [JOP
I'padpuueckoe pelleHus ypaBHEHUN. | PCHICHUS 20P
pelieHre ypaBHeHHIA. TPUTOHOMETPHYECKH

40. | 5. ApKTaHreHc u JlaTth noHsTHE X YpaBHEHHH. [Ipe3enTanus,




apKKOTAHTEHC. apKTaHreHca U CocraBnenue Tabiuia
Pemienue ypaBHeHMI | apKKOTaHI€HCA. aJropuT™Ma pPEIECHUS
tgx = a, [To3HakOMUTH € ypaBHEHUS
ctgx = a. ypaBHeHHsAMH tgX =a | asin®x+esinx cosx+
u ctgx =a ¢ cos?x=0.
Hayuuts pemarp Pabora B mape.
ypaBHEHUS Brinonnenue
fgx=a wu CigX=a. | cCaMOKOHTpPOJIS IIPU

41. | 6. Tpuronomerpuueckue | Jlath moHsTHE penieHnu YueOHUK
YPaBHEHUS. TPUTOHOMETPUYECKUX | TpuroHoMmerpuyecku | L{OP

ypaBHEHUH. X YpaBHEHMI. 20P

42. | 7. Tpuronomerpuueckue | [1o3HaKOMUTB C IMowuck, [Ipesenranus,
YpaBHEHHS. MPOCTEHIINMHU OOHapyXeHHUE U Tabiuia
[Ipocreiimme TPUTOHOMETPUYECKUX | YCTPAHEHHE OIIHOOK
TPUTOHOMETPUYECKHE | YPAaBHEHUH. NP peLIEHUN
YPaBHEHHSL. TPUTOHOMETPUUECKU

43. | 8. Tpuronomerpuueckue | YUUTh pemiath X ypaBHEHHH. YyeOHuK
ypaBHeHus. J/[Ba HpOCTeHIIne Yuacmue ¢ munu- LIOP
OCHOBHBIX METOJa TPUTOHOMETPUYUECKHE | NPOCKMHOU 20P
pelieHus ypaBHEHUS. oesimenbHOCmU
TpuroHomerpuueckux | ITosHakomuts ¢ ayms | «Moderuposanue
YpPaBHEHUM. OCHOBHBIMH METOJIAMH | PEALbHbLX CUMY Ayl

pelLIcHUA C nomouyvbio
TPUTOHOMETPUYCCKUX | MPUSOHOMEMPUTLECK
ypPaBHEHMIA. UX YPAaGHeHULL.

44. | 9. Tpuronomerpuueckue | BBecTu nonstue Orbickanue VYueOHuK
YpPaBHEHUS. OJTHOPOJHBIX vH(pOpMAIUK Ha LHOP
OnHoponaHbie TPUTOHOMETpPUYECKUX | 3aaHHYIO TCMY B 20P
TPUTOHOMETPUYECKUE | YPABHEHUI. JOTOJTHUTEIBHOM
YpaBHEHUS JIATEPATYPC.

45. | 10. | KonTpoJbHasi Temarnueckoe IloyBeieHye HTOTOB: | JTjgaKTHUYECK
paborta Ne4. OLICHMBaHUE 3HaHMU, | 1TO HOBOTO y3HAIH, | yij MmaTepuan
«Tpuronomerpuuyec | yMEHUH U HaBBIKOB 1EMY Hay4IUIIUCH.

KHe YPAaBHECHUA». yYaumxcsl. Camoo1eHKa 3HaHHH
I'nasa 4. Ilpeobpazosanue mpuzonomempuueckux gvipaxcenuii (154acon)

46. | 1. CuHyC 1 KOCUHYC CdopmupoBathb ITocranoBka nenu u | IIpezenTanus,
CYMMBI U Pa3HOCTH MIpe/ICTaBICHHUE O 3a/1a4 Ha KaKJOM Tabiuua
apryMeHTOB. ¢dopmyrnax cuHyca u YPOKE.

KOCHHYCa CyMMBI U [1nanupoBanue
Pa3HOCTH apTyMEHTa. | yueOHOit

47. | 2. CuHyC 1 KOCHHYC dopmMupoBaHue NEeATEIbHOCTH Ha YueOHuUK
CYMMBI U pa3HOCTH YMEHHI IPUMEHSITh YPOKE U 1oMa. o°P
aprymeHToB. CHHYyC (dbopMyIbl cHYyCa [Tonsenenue utora | DOP
Pa3HOCTH apryMEHTOB | CyMMBI U pa3HOCTH Ha YpPOKE: UTO

apryMEHTOB. HOBOTO Y3HaJIH,

48. | 3. CuHyC 1 KOCHUHYC dopmupoBaHue YeMy Hay4YMJIHCh. VYueOHHuK
CYMMBI 1 Pa3HOCTH YMEHUU IPUMEHSATH CaMOKOHTpOIIB. 1HOP
apryMEHTOB. (bopMyIIBl KOCHHYCa 3HaHHUE OCHOBHBIX 20P
Kocunyc cymmbl CYMMBI apTyMEHTOB. bopmyn
apryMeHTOB TPUTOHOMETPHH:




49. | 4. CuHYC 1 KOCHHYC dopmMupoBaHue
CYMMBI ¥ pa3HOCTH YMCHHI IPUMCHSITh
aprymeHnToB. Kocunyc | ¢hopMyIbl KocuHyca
Pa3HOCTH aPTYMEHTOB | Pa3HOCTH apTyMEHTOB.

50. | 5. TaHreHC CyMMBI U Cdopmuponatb
pasHOCTH MPEJCTaBICHUE O
apryMeHTOB. (dbopMynax TaHreHca

CYMMBI ¥ pa3HOCTH
apryMeHra.

51. | 6. TaHreHc cyMmsl 1 dopmMupOBaHUE
pa3HOCTH YMEHHH IPUMEHSITh
apryMEHTOB. (bopMyIIBI TAHTEHCA
Ynpouienue CYMMBI U Pa3HOCTH
BBIPAKECHHI apryMEHTOB.

52. | 7. ®opmyiibl fBoKMHOTO | [To3HaKOMUTS €
apryMeHTa. (dbopMynaMu JBOMHOTO

apryMeHTa

53. | 8. @opMyIbl IBOMHOTO | YUUTh pelaTh
apryMeHTa. 3aJJaHusL, TIPUMEHSISI
[Tpumenenue hopmyn | Gopmybl ABOWHOTO
JIBOMHOTO apryMEeHTa | apryMEHTA.

54. | 9. ®opMyIibl JBOITHOTO VYuuth ynpomars
apryMeHTa. BBIpa)KEHUS,
Ynporuienue MpUMEHSIST POPMYIIBI
BBIPAKECHHI JIBOMHOI'O apryMEHTa.

55. | 10. | IIpeoGpa3oBanue [To3HakoOMUTH €
CyMM bopmynamu
TPUTOHOMETPUUECKUX | ITpeoOpa3oBaHus
¢byHKIUH B CyMMBI
MIPOU3BEACHUS. TPUTOHOMETPUUYECKHX

GbyHKIM B
IPOU3BEICHUE

56. | 11. | IIpeobpa3oBanue YYuTh NPUMEHSTH
CYMM (bopmyIbl
TPUTOHOMETPHUYECKUX | MMPEOOpPa30BAHUS CYMM
byHKIUH B TPUTOHOMETPUUYECKHX
IIPOU3BEICHHUS. ¢byHKIUH B
Pemienue ypaBHeHuil | mpou3BeAeHUs IpU

pEeLIeHUN YPaBHEHU.

57. | 12. | IlpeoGpa3zoBaHue Y4uTh NPUMEHSTH
CyMM (hopMyIIbI
TPUTOHOMETPHUECKUX | MIPeoOpa3oBaHUs CYyMM
GyHKIUH B TPUTOHOMETPHUYECKUX
MIPOU3BEACHUS. byHKIUH B
[Ipeo6pa3zoBanue MIPOU3BEACHUS MTPU
BBIpKEHU N npeoOpa3oBaHUU

BBIPAKCHMII.

58. | 13. | KonrpouabHas Temarnueckoe

padora NeS. OIICHUBAHUE 3HAHUIA,

«IIpeobpa3oBanue

YMCHI/Iﬁ 1 HAaBBIKOB

CHUHYC U KOCHHYC
CYMMBI U Pa3HOCTHU
apryMEeHTOB,
TAHI€HC CYMMBI U
pasHocTu
apryMEHTOB,
(hopMyIIbI IBOHHOTO
apryMeHra.
Brinmonnenue
npeoOpa3oBaHUs
CyMM
TPUTOHOMETPUYECKHU
X GyHKIIHH B
pou3BeJICHUE U
npeobpazoBaHue
MIPOU3BEJECHUI B
cyMMbl. M3yuenue
10 y4eOHUKY 3TaIoB
TEOPETUUYECKOTO
MCCJICIOBAHMS.
CamocTtosTenbHOe
MIPOBE/ICHHE
UCCIICJIOBAHMUS.
Pemenue
TPUTOHOMETPHUUECKU
X YPaBHEHH U
HEPaBEHCTB C
MIPUMEHEHUEM
U3YYEHHBIX (OPMYII.
Pabota B mape.
MuHH — IPOEKT.
OcymiecTBieHne
CaMOKOHTPOJIS
perieHus1, TOUCK 1
YCTpaHEHHUE
OIHOOK.
ITonsenenue
WUTOTOB: YTO HOBOTO
y3HaJlU, YeMy
Hay4HJIUCH.
CamooneHka 3HaHU

JnmakTuyeck
Wi MaTepuan

Y4yeOHuK
1HOP
20P

JunnakTuyueck
Wi MaTepuan

[Ipesenranus,
Tadimua

JIMgaKTU4ecK
Wi MaTepuan

Y4yeOHUuK
1HOP
20P

JIngaKTU4ecK
Wi MaTepuan

VueOHukK
LHOP
50P

YyeOHUuK
HOP
50P

JIMgaKTH4YecK
Wil MaTepuan




TPUTOHOMETPHUYECKH
X BBIPAKEHH .

yHalmuxcs.

59. | 14. | IlpeoGpa3oBaHue [To3HakoMUTH € [Ipe3enTanus,
MIPOU3BEACHUI bopmynamu Tabmuma
TPUTOHOMETPUYECKHUX | MPeoOpa3oBaHUs
(GYHKIUI B CYMMBI TPUTOHOMETPHIECKHUX

(yHKIHH B CYyMMY;
npeoOpa3oBaHUEM
BBIPAKEHUS

A sin x + B cos x k
BHITY C sin
(x +t). Yuuts
MPUMEHSTH (POPMYIIBI
MIPH pEIICHUN
3aJaHUM.

60. | 15. | IIpeobpa3oBanue 3aKpenuTh 3HAHUS Y4eOHUK
MPOU3BEICHUI OCHOBHBIX (hOpMYyII HOP
TPUTOHOMETPUUECKUX | TPUTOHOMETPHH. 20P
(GyHKIUH B CYMMBI.

OcHoBHBIE POPMYITBI
TPUTOHOMETPHH
I'nasa 5. « Ilpousseoonasn» (31 yac)

61. | 1. Yucnossie dopmMupoBaHue [TocranoBka nemu u | [Ipesenranus,
MOCIIEIOBATEIBHOCTH | IPEJICTABICHHUS O 3a/1a4 Ha KaKIOM Tabiuua
Y UX CBOKMCTBA. MOHATHUSX YHCIOBOM | ypOKe.

[Ipenen nocnegoBarenbHoctu | [ImanupoBanue

MOCJIEZIOBATEIBHOCTU. | U IPEJeNa YUCIOBOW | yueOHOU
MOCIIEI0BATEILHOCTU. | JESATENbHOCTH Ha
[To3HakomMuTh CO YPOKE U TIoMa.
cnocobamu 3amanus | [logBeneHue utora
YUCITIOBOM Ha YpPOKE: 4TO
MOCJIeI0BATENbHOCTH. | HOBOTO Y3HAIH,
Y4uts 3a/1aBaTh YeMy Hay4JWIINCh.
YHCIIOBYIO CaMOKOHTpOJIb.
MOCJIeI0BaTeNbHOCTh. | CaMocTosITENbHOE

62. | 2. YucnoBsie Ilo3HakoMUTE CO YTeHUE yueOHUKa ¢ | YueOHHUK
OCJIEA0BAaTEILHOCTH | CBOMCTBAMU LIEJIBIO TIOMCKa HOP
U UX CBOMCTBA. YUCIIOBBIX nH(popMaIuy Ha 20P
[Ipenen MOCIIEZIOBATEIILHOCTEH | 3aJaHHYIO TEMY.
MOCIIEI0BATEILHOCTH. | . YUUTH BBIUUCIISTH Brinonnenue
Brerancnenue Mpeiebl. anredpandecKux
IIPENIETIOB. npeoOpa3oBaHuil ¢

63. | 3. Cymma GeckoHeuHoi | JlaTh TOHSATHE CyMMBI | TIPOU3BOIHOM, [Ipe3enrarnus,
r€OMETPUYECKON OECKOHEUHOI MTOIIArOBbII TabnauIa
MIPOrPECCUH. reOMETPHYSCKOMN KOHTPOJIb

IpOrpeccuu MIPaBUIIBHOCTH

64. | 4. Cymma OeckOHEYHOM | YUUTb BBIIOJIHATH BBIITOJTHCHUS YyeOHuk
reOMETPUYECKON 3aJ1aHUS Ha ajnropuTMma LHOP
IIPOIPECCUMU. BHIYKCIIEHUE CyMMBI | IPE0Opa3OBaHusL. 20P
Boruucnenue cyMMbl | G€CKOHEUHOM Pabora B mape.




OCCKOHEYHOU reoOMETPUYECKOI
Ir€OMETPUYECKON IIPOrPECCUM.
IIPOrPECCHUHU.

65. | 5. [Mpenen GyHKIHIH. JlaTh moHsiTHE
npenena GyHKIUU HA
0ECKOHEUHOCTH.
VYUUTL HAXOIUTH
PEJIeIbL.

66. | 6. [Ipenen dyHkIMN. JlaTh OHATHE

[Ipenen ¢pynkuuu B npenena GyHKIUU B
TOYKHU TOUYKE. YUUTh
HAXOJIUTh MPEIEbL.

67. | 7. [Ipenen GpyHKIMH. Brectu nonsitus
[Ipupamenue MpUpaICHUS
apryMeHTa. apryMeHTa,
[Ipupamenue MpUpamieHue
GbyHKIHH. GyHKIHH.

68. | 8. Onpenenenue BBectu omnpenenenue
IIPOU3BOJHOM. IIPOU3BOHOM.

69. | 9. Omnpenenenne Paccmotpets 3amaun,
MIPOU3BOIHOM. MIPUBOIAIIUE K
3amauu, NPUBOIAIINE | IOHATHIO
K MOHATHIO MIPOU3BOIHOM.
IIPOU3BOJHOM.

70. | 10. | Onpenenenue ITo3HakoMHUTE C
MIPOU3BOHOM. aIrOpUTMOM
Anroputm HaXO0XKJICHUS
HaXO0KICHUA MPOU3BOIHOM.
IIPOU3BOJHOM.

71. | 11. | Boruucnenue [To3nakomMuTs €
MIPOU3BO/IHBIX. MpaBUJIaMU
dopmyItel BBIUUCIICHUS
i QepeHIMPOBaHUS | TPOU3BOIHBIX,

bopmynamu
T epeHIMpOBaHUs.

72. | 12. | Beuucienue dopMupoBaHue
MIPOU3BO/IHBIX. 3HAHUU O MpaBUIIaX
[IpaBuna g hepeHIMpOBaHUS
i QepeHIMPOBaHUS | U MPAKTHYECKUX

HABBIKOB BBIYUCIICHHSI
IPOU3BOIHBIX.

73. | 13. | Beuucienue dopmMupoBaHue
MIPOU3BO/IHBIX. MPAKTUYECKUX
JuddepeHunpoBaHe | HaBBIKOB BBIYUCIICHUS
byHKIIUN Y = | NIpOU3BOJHBIX.

f (kx + m)

74. | 14. | KonTpoibHas Temarnueckoe

padora Ne6. OIICHUBAHUE 3HAHUI,

«IIpousBoaHas».

YMCHI/Iﬁ 1 HAaBBIKOB

Onpenenenue
MPOU3BOJHOM,
000CHOBaHHE
BBIBOJIA.
Cocrasiienne
aIropuT™Ma
HaXOXXJIEHUS
MPOU3BOAHOMN
¢byukuun y = f(X).
Pa6ora B mape.
Brranciaenue
MIPOU3BOIHBIX:
(hopMyJIbl M TpaBHIIa
Qg depeHIpoBaHN
o
CaMOKOHTpOJIb
BBIIOJIHEHHS
JIEHCTBHUI C
BBIUHCIIEHUEM
MIPOU3BOAHOMN
(GyHKIUY, TIOUCK U
yCTpaHEHUE
OIINOOK.
ITonBenenme UTOTOB:
YTO HOBOTO y3HaJH,
4eMy HAyUYHIIHCh.
CaMoolicHKa
3HAHU.
CocraBneHne
IropuT™Ma
ypaBHEHUs
KacaTelIbHOH K
rpaduxy GyHKIUU
y = f(x). Pabora B
nape.

[Ipesenranus,
Tabiuna

JnmakTuyeck
Wi MaTepuan

VYyeOHuk
LHOP
20P

Yy4yeOHUuK
1HOP
20P

VYyeOuuk
LHOP
20P

IIpe3enTanus,
TabauIa

JnnakTuyeck
Ui MaTepual

VueOHukK
LHOP
50P

[Ipe3enranus,
TabnauIa

JIMgaKTH4YeCcK
Wil MaTepuan




yYHaluuxcs.

75. | 15. | YpaBHeHue ITo3HakomMuTs ¢ [Ipesenranus,
KacaTeJIbHOU K ypaBHEHHEM Tabauna
rpaduKy QyHKIIH. KacaTelbHOHU K

rpaduky QyHKIHH.

76. | 16. | YpaBHeHue [To3HakoMuTh € Y4eOHuk
KacaTeJbHOU K aJITOPUTMOM HOP
rpaduKy QyHKIHH. COCTaBJICHUS 20P
Anroputm YpaBHEHMUSI
COCTaBIICHHS KacaTeJIbHOU K
ypaBHEHUS rpaduky QyHKIHIH.

KacaTeJIbHOU K VYuuts pemars

rpaduky GyHKIHHA 3a/1aHMs Ha

y=f(x). COCTaBJICHUE
ypaBHEHHUS
KacaTeJIbHOU K
rpadguky QyHKIHH.

77. | 17. | IlpumeHeHue [To3nakomMuTs € [IpumeHeHue YaeOHuK
MPOU3BOTHOM JJIst aNropuTMOM MIPOU3BOAHON /115 LHOP
GyHKIHHA. HCCIEeN0BaHUsA HAaXOKJICHUs S0P
HccnenoBanue ¢byHKIMU Ha HauOOJIbIINX U
byHKIMM Ha MOHOTOHHOCTb. HaMMEHBIINX
MOHOTOHHOCTb. Hayuuts uccnenoBath | 3Ha4€HUH BEJTUYHH.

GbyHKIHIO HA Munu-npoexm.
MOHOTOHHOCTb.

78. | 18. | Ilpumenenue ITozmakomuts ¢ JnmakTuyeck
MIPOU3BOJHOM IS aIrOpUTMOM Ui MaTepual
¢bysnkuuid. Toukn OTBICKaHHS TOYEK
sKCcTpeMyMa QYyHKIUHU | SKCTpeMyMa QyHKIUH.

U X HaXOXJIECHHE. Hayuuts uccnenoBartb
(GyHKIMIO Ha
MOHOTOHHOCTb U
OTBICKaHHE TOYEK
IKCTpEMyMa.

79. | 19. | Ilpumenenue 3akpernieHue 3HaHuI [Ipesenrarus,
MPOU3BOJHOMN ISt U YMEHUHI TabauIa
GbyHKIUH. AJITOPUTM | UCCIIEIOBAHUS
UCCIIeI0BaHUS HeNpepbIBHON
HETPEPBIBHON bynkiun y=f(X) Ha
¢byukuuu y=f(X) na MOHOTOHHOCTH U
MOHOTOHHOCTb U IKCTPEMYMBI.

KCTPEMYMBI.

80. | 20. | IToctpoenue ®opMHpOBaTH YMEHHSI YaeOHHuK

rpaduKoB QPyHKIMH. | UccraenoBaTh QyHKIHH Ho°P
U CTPOUTH rpauKu 20P
(GYHKIMHA.

81. | 21. | Iloctpoenue ®opmMHUpoBaTh YMEHUS [IpesenTanus,

rpaduKoB QPyHKIMH. | UccrnenoBaTh QyHKIMH Tabmuia

3anonHenne TaOIHII.

U CTPOUTH rpapuKu
(GYHKUMH, 3aM0IHss




TaOJIULIBI.

82. | 22. | Iloctpoenue ®opmMupoBaTh YMEHUS YueOHuk
rpadgukoB pyHKIMI. | Kccaen0BaTh PYHKIIUN LIOP
Pabora no tabyiuiamM. | ¢ TOMOIIBIO 30P

MPOU3BOIHON U
CTPOUTH TpauKH
GdbyHKImiA, padortas ¢
TaOJIUIIAMHU.

83. | 23. | KontpoabHasi TemaTnueckoe JnmakTuyaeck
paGora Ne7. OLICHUBAaHHE 3HAHUM, Ui MaTepual
«IIpousBoaHas». YMEHHI 1 HaBBIKOB

yYaImxcsl.

84. | 24. | Ilpumenenue ®opmMupoBaTh 3HAHUS [IpesenTanus,
MIPOU3BOTHOM IS OTBICKaHUS Tabiuua
OTBICKaHUS HauOOJBIINX U
HauOOJBIIETO U HauMEHBIINX
HAMMEHBILIETO 3HAYEHUM
3HA4YCHUU HEIIPEPBIBHOU
HEeMpephIBHOU GbyHKIIUN HA
byHKIMM Ha IIPOMEXKYTKE.

MIPOMEXKYTKE. [To3HakOMUTH C
IITOPUTMOM
OTBICKaHUS
HAaWMEHBIICTO U
HauOOJIBIIIETO
3HAYEHUU.

85. | 25. | Ilpumenenue dopmMupoBaTh YuebHuk
MPOU3BOJHOMN ISt MPAKTUYECKUE HAaBBIKU LHOP
OTBICKaHUS OTBICKaHUS 20P
HauOOJBIIETO U HauOOIBIINX U
HAaUMEHBIIIETO HaUMEHBIITHX
3HAYEHUU 3HAYEHUM
HEINPEPBIBHOU HEIPEPBIBHOU
GbyHKIIUU Ha byukimn Y= f (X) Ha
MPOMEXKYTKE. otpeske [a; b]

Haxoxnenns
HauOOJBIIETO U
HAaUMEHBIIIETO
3HAYEHUU
HEIPEPBIBHOU
¢byukuuu y= f (X) Ha
orpeske [a;b]

86. | 26. | Ilpumenenue OTtpaboTka YueOHuUK
MIPOU3BOJHOM ISt MPAKTUYECKUX o°P
OTBICKAHHUS HaBBIKOB OTBICKAHUSA 20P
HauOOJIBIIETO U HauOOBIINX U
HaUMEHBIIIETO HaUMEHBIITHX
3HAYEHUI 3HAYEHUM
HEINPEPBIBHOU HETIPEPBIBHOU

GyHKIIUU Ha

¢byakmun Y= 1T (X)




IIPOMEKYTKE. Ha oTpeske [a; b]

87. | 27. | 3agaum Ha OTBICKaHUE | 3aKperICHHE [IpesenTanus,
HauOOJIBIINX U MIPAKTUYECKHUX Tabiuua
HAaUMEHBIIIHX HABBIKOB OTHICKaHUS
3HAYEHUI BEJIINYMH. HauOOJIBIINX U

HaWMEHBIITHX
3HA4YECHUI
HEIIPEPBIBHOU
¢byukuun Y= T (X) Ha
orpeske [a; b]

88. | 28. | 3amauum Ha OTBICKaHHE | 3aKpETUICHHE Y4yeOHUuK
HanOOJBIINX U MPAKTUYECKUX 1(0) %
HaWMEHBIINUX HAaBBIKOB OTBICKaHUS 20P
3HAYCHUH BEINYMH. HauOOJBIINX U
Pemenue 3amau HaUMEHBIINX

3HA4YCHUI
HEMPEPBIBHON
¢byukiuu - y= T (X) Ha
orpeske [a; b] mpu
pelIeHUH 33/1a4.

89. | 29. | 3agauu Ha oreickanue | [logroroska k
HauOOJBIINX U KOHTPOJIBHOU padore.

HAaUMEHBIINX
3HAYEHU BEJIUYMH.
IloaroroBka k
KOHTpPOJIbHOM pabote

90. | 30. | KonTpoJabHas Temarnueckoe JTUTAKTHYECKA
paGora Ne8 OLICHUBAaHUE 3HAHUM, 1 MaTepual
«IIpousBoaHas. YMEHHU U HaBBIKOB

yUaImxcs.

91. | 31. | KonTpoJbHasi TemaTuyeckoe TUAKTUYECKH
paGora Ne8 OLICHUBAaHUE 3HAHUM, 1 MaTepual
«IIpousBoaHas. YMEHHU U HaBBIKOB

yUaImxcs.

IoBTOpenue (114acoB)

92. | 1. Yucnosas AKTyanu3anus 3HaHUH [Ipe3enranus,
OKPYXHOCTh 0 YUCIIOBOW (pyHKIIHH TabIuIa

U criocobax ee
3aJIaHMsL.

93. | 2 Cunyc, Kocunyc AKTyanusanys 3HaHUH [IpesenTanus,
0 CHHYCE U KOCHHYCE. Tabiuua
Haxoxnenue
3HA4YECHUI
TPUTOHOMETPHUECKHUX
GbyHKIUH.

9. | 3. TanreHnc KoTaHreHC AKTyanu3anus 3HaHHHA [Ipe3enTanus,
O TaHTeHCE U Tabiuua

KOTaHTI'€HCE.
Haxoxnenne
3HAYEHUI




TPUTOHOMETPHUUECKUX
GYHKIHH.

95. | 4. Pemenue ypaBHeHuii | AKTyanu3aius 3HaHUHA [Ipe3enTanusi,
cost =a 1o TeMe « Pemenue Tabmuma

ypaBHEHHUH COSt =a ».

9. | 5. Pemienue ypaBHenuit | AKTyanu3aius 3HaHUMA [Ipesenrarus,
sint =a o teMe « Pemenue Tabiuua

ypaBHEHHiA Sint =a ».

97. | 6. Pemenue ypaBHeHuil | AKTyanu3anus 3HaHUM [IpesenTanus,
tgt=a 1o Teme « Pemenue Tabnua

ypaBHeHuu tgt = a ».

98. | 7. Pemenue AKTyanu3anus 3HaHHH Y4yeOHUuK
OJIHOPOIHBIX 1o Teme « Pemmenne 1(0) %
TPUTOHOMETPUYECKHUX | OJHOPOIHBIX 30P
YpaBHCHHIA TPUTOHOMETPHICCKHUX

ypaBHEHUI».

99. | 8. [TpousBoaHEIC 3akperuieHue 3HaHui [Ipe3enTanus,
MIPaBWJI BHIYUCTICHUS Tabnuua
MTPOU3BOIHBIX,
bopmyn
Qg epeHIpoBaHusI.

100 | 9. Brruucnenune 3aKkperuieHue YyeOHuk
MIPOU3BOAHBIX MPAKTUYECKUX Hop

HAaBBIKOB BBIUMCIICHUS 20P
MTPOU3BOTHBIX.

101 | 10. [IpumeneHue Hrorosoe ouecHnBanue [Ipesenranus,

MIPOU3BOAHBIX 3HaHUH, YMEHUH U Tabiuua
HAaBBIKOB YYalllUXCsl.
102 | 11. | [pumenenwue YyeOHuk
IIPOU3BOJHBIX op
30P
103 Pe3eps (3 yaca)
105
I'eomerpus 10
No Ha3zBanue tem u enn n3yvyenus XapakTepucTHKa Cpenctsa
YPOK | YpOK YPOKOB TEMBI YpOKa OCHOBHBIX BHJIOB oOyueHus, B
a NEeATeIbHOCTH TOM YHUCIIC
TEME y4yeHuKa (Ha HUKT*
ypPOBHE YU4EOHBIX
JeicTBHil)
Bgenenne (3 yaca)
1. 1. Beenenue. IIpeamer PaccMOoTpeTh [Iepeuncnars [Ipe3enTanus
CTEPEOMETPHM. BOMPOC O ToM, uro | CCHOBHBIC ¢burypsl B
wsyuaer MIPOCTPAHCTBE
CTepeoMeTpHs; (Touka, npsmas,
BRECTH TJIOCKOCTH ),




MIEPBOHAYAIIbHBIE bopMyIMpoBaTh TPU
MOHSATHUSA aKCHOMBI 00 UX
CTEPEOMETPUH. B3aUMHOM
Beenenue. OcHoBuble | I103HaKOMHUTE C PaCIIONIOKEHUHN U [Ipe3enTanus
MOHSTUS U aKCUOMBI AKCOMaMH U WJUTFOCTPUPOBATH
CTEPEOMETPHHU. CJICICTBUSIMU U3 3TU aKCUOMBI
AKCHOM. puMepamMu 13
Bgenenue. IlepBbie [To3HakoMUTH CO ggg i]z{i}gﬁfﬂ [Ipe3enTanus
CJIE/ICTBHS U3 TEOPEM. | CIEICTBHUIMU U3 i YyeOHuk
TeopeM. ®opMynHupoBaTh U 11OP
JIOKA3BIBATE TEOPEMY | ~
0 IUIOCKOCTH,
MPOXOISIICH yepe3
MPSIMYIO U HE
JIeXKAILYI0 Ha HEN
TOYKY, U TEOPEMY O
IJIOCKOCTH,
MIPOXOASAIIEH uepes
JIBE
IIEPECEKAIOIIMNECS
psIMBIE.

I'nasa 1. [lapajuieibHOCTH NPSIMBIX U IUI0cKOcTel (16 yacoB)
HapaJ'IJ'IeJ'IBHOCTE TToBTOPUTS dopmyIMpOBaTh [Ipe3enTanus
MPSIMBIX, TIPSIMOU 1 ompeeeHIe ompeneIeHue
MJIOCKOCTH. MAPATIEIBHBIX napajieabHbIX
[TapatenpHbIE HPSIMBIX Ha | TPAMBIX B
psIMbIE B ILIOCKOCTH 4 | TPOCTPaHCTBE,

IIPOCTPAHCTBE. OCHOBHOE dbopMynupoBath u
CBOMCTBO JIOKa3bIBaTh
napasIeTbHBIX TCOpEMBI 0
npsmeIx;  BBectn | NAPAVICTBHBIX
OHSITHE MPSIMBIX; OOBSICHATD,
MapaTETbHBIX KaKne BO3MOKHBI
TPSIMBIX g | Cly4an B3aMMHOTO
NPOCTPAHCTEE; pac 10 JIoKeHuA
fToKazath Teopemy, | IPAMOH H MI0CKOCTH
4To uepes miobyro | B MPOCTPAHCTBE, 1
TOuKy MIPUBOIUTH
MPOCTPAHCTBA e e e
IPOXOXUT mpsimast, | TPHAMEPBI M3
napajuiejabHas OKpYZKaiolleH
JTaHHOW, JIeMMYy | obcTaHoBKH;
Teopemy o | bopmynmpoBath
TapaJIeTbHOCTH OHpEACICHIC
TpeX MPSAMBIX. Tapajlie/bHbIX
[TapannenbHOCTH PaceMoTpeTh TpAMOH 1 [Ipesenranus
NPSIMBIX, IPSIMOU U TLIOCKOCTH,
OCKOGTIL CIly4an B3aMMHOTO | (opMyIHpOBaTh 1
[TapannenbHOCTh Tpex pacnonvon(eHI/m AOKa3bIBATD
HpAMOH U | yTBepKaCHUS O

MMPSAMBIX B




IIPOCTPAHCTBE. IIJIOCKOCTH; MapajuieIbHOCTH

6. [TapayenbHOCTB Jloka3zaTth TeopeMy, | IpAMOM M IIOCKoCTH | [Ipe3enTarmst
MPSAMBIX, TIPSIMOU U BBIPAXKAIOIILY IO (cBoiicTBa U Y4eOHuK
IIJIOCKOCTH. IIPU3HAK IIPU3HAK); pelaTh HOP
[TapannenbHOCTD [1apajuIeIbHOCTH 3a7a44 Ha 20P
IIPSIMOM U INIOCKOCTHU. | IIPSIMOU U BBIYUCIICHUE U

IIJIOCKOCTH. JI0Ka3aTeNbCTBO,

7. [TapannenbHOCTD 3aKpenuThb CBSI3aHHBIE CO [Ipesenrarnus
MPSIMBIX, IPSIMOM U M3Y4YEHHBII B3aUMHBIM
IJI0CKOCTH. Pemenue | marepuai npu pPacIoJIOKECHUEM
3azay. peLIeHuy 3a1ay. MPSAMBIX U

IIJIOCKOCTEMN

8. B3aumnoe BRECTH TIOHSTHE OOBICHATD, KAKUE [IpezenTanus
pacroyioxeHue ckpermuBaromuxcst | BOSMOKHBI CIIyan
MPSIMBIX B MpSIMBIX; OKazaTp | B3AHMHOIO
IIPOCTPAHCTBE. YTOI NpH3HAK PacroIokKeHUs IBYX
MEXAY MPSMBIMHU. ckpenpBatonmxcs | 1PAMPIX B
CkperuBaroluecs MPSIMBIX. IIPOCTPAHCTBE, U
psiIMBbIE. MPUBOJIUTH

9. B3anmnuoe Jlokazath Teopemy WJUTFOCTPUPYIOLIHE [IpesenTanus
pacnoiokKeHue 06 yrIax ¢ MIPUMEPBL; Y4eOHuk
IPSIMBIX B COHATPAB/ICHHBIMH dbopmynupoBaTh LHOP
IIPOCTPAHCTBE. YTOI croporamu; peecty | OTPCACIICHHE D0P
MEXIY MPSMBIMHU. MOHATHE YA CKPEIINBAIOIINXCS
Vsl ¢ MEKJTY TIPAMBIMH. NPSMBIX,
COHaNpPaBJICHHBIMH dbopmynupoBaTh U
CTOPOHAMH. JIOKa3bIBaTh

10. Bsaumuoe 3akpenuThb TEOpEMY, YueOunk
pacrosoKeHue W3Y4YECHHBIN BBIPAXKAIOILYIO LIOP
IpSAMBIX B Marepuall npu NpU3HAK S0P
MIPOCTPAHCTBE. YOI penieHny 3aaad. CKPCIIHBAIOIINXCA
MEXIY MPSMBIMHU. HPSIMBIX, U TEOPEMY

11. B3aunmnuoe Tematnueckoe O TIOCKOCTH, Junnaktudeck
pacnoJIoKeHue OIICHHBaHHUE IPOXOISIIEH Yepes ue
OpsSIMBIX B 3HaHUH, YMEHUN U ONIHY U3 MaTepHralbl
MPOCTPAHCTBE. YTOI HaBBIKOB y4aluxcs. | CKpEIHBaIOMNUXCs
MEXIY NPSIMbIMU. OPAMBIX 1
Pemenue 3amau. napaebHON

KonTposbnas
padora Nel. (20
MUHYT)

JIPYTOU MPSMO;
O0OBSCHATH, KaKue
JIBa JIy4a
Ha3bIBAOTCS
COHAIPaBJICHHBIMH,
dbopmynupoBaTh U
JIOKa3bIBaTh TEOPEMY
00 yrnax ¢
COHAIPaBICHHBIMU
CTOPOHAMU;
OOBSCHSATH, YTO
Ha3bIBACTCSI YTIIOM




MEXIY
[IEPECEKAIOIUMUCS
MPSIMBIMU U YTJIOM
MEXIY
CKPELIMBAKOIIMMUCS
MPSIMBIMU; PEIlaTh
3a/1a4u Ha
BBIYHCIICHHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE CO
B3aUMHBIM
pacnoaoKeHUEM
JIBYX MPSIMBIX U
YIJIOM MEXAY HUMH

12. 9. [TapamiensHOCTH Bgectu nonsitne dopmyIMpOBaTh [Ipe3enTanus
IJIOCKOCTEH. napajulebHbIX ornpezeneHue
IIJIOCKOCTEH; napajieabHbIX
JI0Ka3aTh IPU3HAK IJIOCKOCTE,
napajuieIbHOCTH dbopMynupoBath u
JIBYX IIJIOCKOCTEM. JIOKa3bIBaTh
13. 10. [TapayieabHOCTH Jloka3aTh TeopeMy | YTBEPIXKIEHUSA O [IpesenTanus
IJIOCKOCTEH. CYILLIECTBOBAHUSI U MIPU3HAKE U
CBOMNCTBO €IUHCTBEHHOCTH CBOMCTBax
napauieIbHbIX IJIOCKOCTH, napajuleIbHbIX
IJIOCKOCTEH. napajuieabHON IIJIOCKOCTEH,
JTAaHHOU 1 HCIIOJIb30BATh 3TU
MPOXOASAIIEH uepe3 | YTBEPKACHUS IIPU
JAHHYIO TOUKY pellIeHnu 3a1au
MIPOCTPAHCTBA;
paccMOTpeTh
CBOMCTBA
napajuieIbHbIX
IIJIOCKOCTEM.
14. 11. Terpasap u Bectu nonsitue | OObSCHATDH, Kakas [Ipesenranus
napajuiejaenumnes. TeTpa’apa, ¢durypa Ha3piBaeTcsi | Y4eOHUK
IPOMIUTIOCTPHPOBAT | TETPadApoM M Kakas | [IOP
b M3ydeHHBIE napaenenuneaom, | S0P
TIOHSATHS, MOKa3bIBaTh Ha
CBSI3aHHEIE CO yepTekax U MOJENSIX
B3ANMHBIM WX DJIEMEHTHI,
PaconoKeHnEM U300paaTh 5TH
MIPSIMBIX U (burypsi Ha
IIJIOCKOCTEN Ha PHCYHKax,
WJUTFOCTPUPOBATH C
npumepe
. MX TIOMOUIBIO
TPEYTOJIbHOU

nupamuibsl. Beectu
MOHSITHE
napajuleJenunena,
paccMOTpeThH

pa3UyHbIE CITyYau
B3aUMHOTO
PacHoI0KEHHSI
TPSIMBIX




CBoOMCTBa pebep,

IUIOCKOCTEH B

rpaHel, JuaroHaien | IpoCTPaHCTBE,
napajjesenuIeaa. opmynuposats u
15. 12. Terpasap u 3aKpenuThb AOKa3bIBATh IIpesenranus
HapaJuIeJICIMIe . 3HAaHUE CBOMCTB YTBCPXKIACHUA O
Pewenue 3anau. napatencnumena n | CBOHCTBax
TeTpaspa mpH napauleenunea;
pEIIeHHH 337121, OOBSICHSATH, YTO
16. 13. Terpasap u CdopmupoBaTh HasbIBacTCA [IpesenTanus
CEYCHHUEM TEeTpadIpa
napajuieaenumnes. HAaBBbIKU PELICHUS
3agaqu Ha IpocTeNInX 3a1a4 (napaneneninesa),
p A
IIOCTPOCHUE CEYCHUH | ga mocTpoeHue PCIIATD 3a1atH Ha N
TeTpas’apa. CEUYEHUI TeTpa’apa HOSTPOCHIE CeHeHi
TeTpa’aApa u
" napajuleenune1a Ha
napauieNenuneaa. | yeprexe
17. 14. Terpasip u 3akpenuThb Y4eOHuk
napaJielienunes. HaBBIKH PEIICHUS LHOP
3amauu Ha IpOCTEHIINX 3a7a4 0P
MMOCTPOCHUC CCUCHUU Ha IIOCTPOEHUE
11apaJLIC/ICIINIIC Q. CEYEeHUH TeTpadapa
u
napajuleJenunesa.
18.. | 15. KonTtpoubHasn TemaTnyeckoe JunakTryeck
padora OLICHUBAaHHE ue
Ne 2, 3HaHUM, YMEHHUN U MaTepUaJIbl
«ITapanneabHOCTH HABBIKOB yYalllUXCsl.
NPSAMBIX U
IVI0CKOCTE»
19. 16. 3auer Nel Temaruueckoe JlnmakTudeck
«ITapanneabHOCTH OLICHMBAaHHE ue
NPAMBIX U 3HaHUH, YMEHHUN U MaTepUaJIbl
IUIOCKOCTEi» HABBIKOB yYalllUXCsl.
I'naBa 2. IlepneHANKYJISIPHOCTH NPSAMBIX M IJI0cKocTel (17 yacoB)
20. 1. IlepneHAUMKYISAPHOCTD Joxa3ars ®opMynHupoBaTh IIpesenranus
NPSAMOM U TUIOCKOCTH. | JIEMMY 0 | ompeneneHue
OeprneHauKyIsapHoCc | NEPHCHIANKYIIAPHBIX
™ IByX | IPSIMBIX B
IapaJuIeIbHbIX HPOCTPAHCTBE,
mpAMBIX K TpeTbeil | POPMYTHPOBATH 1
MpSMOIt; Jatp | AOKa3bIBATE JIEMMY O
oTpe/iesene MEePIEeHIUKYISIPHOCT
MPSIMO, 1 ByX
NEePNEHAUKYIISIPHON TTapaJIICIBHbIX =
IPSIMBIX K TPEThEN
K IIJIOCKOCTH. S~
21. 2. [Tepnenpukynspuocts | ChopmupoBarthb (OPMYTHPOBATE [IpesenTanus
IPSIMOM U TUNIOCKOCTH. | HaBBIKH oTpeesenHe VY4aebHUuK
[TapamtensHbIe IIPUMEHEHUS HIpSIMO, TIepreH TH- LHOP
psIMBIE, U3Y4YEHHBIX TEOPEM 90P




NEPIECHIUKYJIAPHBIE K | K PELICHUIO 3a7a4. | KyJISIpPHOH K
IUIOCKOCTH . IJIOCKOCTH, U
22. HepHte,HHKynﬂpHOCTB PaceMoTpeTh IIPUBOJIUTH ITpe3enTanus
HPAMOH M IUIOCKOCTH. | 1y WUTIOCTPUPYIOLIHE
ITpusnak meprieHauKyspEo | TPAMEPBI H3
NEPHEHAMKYIAPHOCTH | ory oanioit u OKpy’Karoulen
NPSAMOH U TIOCKOCTH. | oo o 00CTaHOBKH;
23. [lepnengukynspHocts | Jlokazate Teopemy, (opmysmupoBats u [IpesenTanus
IPAMOM U IUIOCKOCTH. | BBIPAYKAIOIIYIO FIORA3BIBATD
Teopema o psimotii, IpM3HAK TCOPEMBI (IIPAMYIO M
o 00paTHY0) O CBSI3H
TEPIICH/IKYIAPHON K | iepiieHAMKYISIPHOC | e~
HHOCKOCTH. o HpAMOM M| papaniensHOCTBIO
IIJIOCKOCTH. NPAMBIX U HX
24, Iepnenaukynsaprocts | Chopmuposars nepreH MKy spHocT | LIpe3eHTaus
MPSMOU U TNIOCKOCTH. | HAaBBIKU IO K TUIOCKOCTH, VYueOHuk
Pemenue 3anay. IpUMEHEHUSI TeopeMy, [HOP
IIpU3HAaKa BBIPA)KAIOLIYIO S0P
NEPIEHIUKYISPHOC | MPU3HAK
TAH  TOpsIMOH W | HEPHIEHAUKYJISIPHOCT
IIOCKOCTH K | U IPAMOH U
pELICHNIO 3a1aY. IIJIOCKOCTH, 1
TEOpeMy O
CYILLIECTBOBaHUH U
€IMHCTBEHHOCTH
IIPSIMOH,
MIPOXOAAIIEH uepes
JAHHYIO TOUKY U
NEPIEHIUKYJISIPHON
K JaHHOU
IJIOCKOCTH; pelaTh
3aJjauy Ha
BBIUNCJICHHUE U
JI0Ka3aTeIbCTBO,
CBSI3aHHBIE C
NEePIEeHIUKYISIPHOCT
BIO NPAMOU U
IJIOCKOCTH
25. Ilepnenguxkymnsap u BsecTtu nounsArue IIpesenranus

HAaKJIOHHBIE. YTOII
MEXAY IpsIMOHN U
IIJIOCKOCTBIO.

pPacCTOSIHUSA oT
TOYKH 10
IIJIOCKOCTH;

NEePNEHAUKYISIpA K
IIJIOCKOCTH u3

TOYKHU; HAKJIOHHOM,
MIPOBECHHOU u3
TOYKHU K IUIOCKOCTH;
OCHOBaHUS
HaKJIOHHOI;




MIPOCKITUN
HAKJIOHHOI;
PaccMOTpPETh CBS3b
MEXK]ly HaKJIOHHOM,
e€ IMpoeKkuueh u

HEPIEHIUKYIJISIPOM.
26. 7. [Tepniengukynsip u 3akpenuthb 3HaHUEe | OOBICHATH, UTO [IpesenTanus
HaKJIOHHbIE. YTOI U3y4EHHOI 0 TaKkoe
MEXIY IPSAMO U Marepuana rnpu NEPIECHAUKYIISP U
IUIOCKOCTBIO. pEeLICHUH 3ajau. HaKJIOHHAA K
Pemenne 3amau Ha ILIOCKOCTH, YTO
BBIUUCIICHUE Ha3bIBAETCS
pPacCTOSHUS OT TOYKH MPOEKINen
JI0 IJIOCKOCTH. HaKJIOHHOH; 4TO
27. 8. [lepniengukynsip u Jloka3aTh TeopeMy | Ha3bIBacTCA [IpesenTanus
HaKJIOHHbIE. YTOI 0 Tpex | PaCCTOSHHUEM: OT
MCKOY HpﬂMOﬁ n HeprneHIuKyIsIpax. TOYKH 10
IUIOCKOCTBIO. IUIOCKOCTH, MEXY
Teopema o Tpex rapasuiebHbIMU
HepHeHIUKYJIApax. IUIOCKOCTSIMH,
28. 9. [lepniengukysip u Cdopmuposats MEXITY [IpesenTanus
HaKJIOHHbIE. YTOI HABBIKU napauiesIbHbIMU
MEXIY IPAMOM U OPUMEHEHHSI IPSIMON U
IJIOCKOCTBIO. TeopeMbl O Tpex | INIOCKOCTBIO, MEIKIY
Pemenne 3amay. NepICHMKYIspax K | CKPEIIMBAIOIIMMACS
peLIeHHIO 3a/1a4. TpAMBIMH,
29. 10. [Tepnienqukynsip u Bsectn MIOHSITHE (bopmynmpoBats i VY4aebHUuK
HaKJIOHHBIE. YTOI PSAMOYTOJIBHOMU HOK%?HBaTB TeopeMy LHOP
. 0 TpEéx mep
MEXy NPSIMOH U HpPOEKIUK  (PUTYPEI; S 90P
IJIOCKOCTBIO. JaTh  OIIpENEIICHUE .
NPUMEHSTH €€ TIpU
yra- MEAAY | pemennn 3anay;
psAMOH 1| 06bsiCHATD, YTO
TJIOCKOCTBIO. TAKOE
30. 11. [lepniengukynsip u CdopmupoBaTh OpTOrOHATBHAS
HaKJIOHHBIE. YTOII HaBBIKU MPOEKIHA TOUKHU
MEX/Ty TIPSIMOU 1 HaXOXICHUA  yIuIa | (urypsl) Ha
IIJIOCKOCTBIO. MEXKTY HpﬂMOi/JI U | INIOCKOCTH, U
Pemenne 3aznay. IJIOCKOCTBIO; JIOKa3bIBaTh, YTO
paccTosaHus OT | IPOEKIIUEN MTPAMON

TOYKH JI0 IPSAMOM.

Ha TUIOCKOCTb,
HeNepIeHTUKYISIpHY
10 K OTOU IIPSIMOH,
SBIISIETCS TIPSIMAas;
OOBSCHSATH, YTO
Ha3bIBAETCS YIJIOM
MEXIY NpsIMOHN U
IIJIOCKOCTBIO U
KaKUM CBOWCTBOM OH
o0nagaer;




00BACHATH, YTO
Takoe IeHTpaIbHAS
MPOCKIIHS TOUKH

(purypsr) Ha
IUIOCKOCTh

31. 12. JIByrpaHHbIi yrod. Beectu
[TepnenIMKyYIAPHOCTD | OIpeacICHHE
IUIOCKOCTEM. JBYTPaHHOTO yTJja.
CdopmupoBath
HaBBIKU
HaXO0X/IEHUA yria
MEXIY
IUIOCKOCTSIMU;
0oTpaboTaTh
oIpezcieHue
JIByTPaHHOIO yTJa.
32. 13. JIByrpaHHbIi yrod. Beectu
[lepnieHAUKYIAPHOCTD | OIpeacICHHIE
riockocTen. IIpusHak | meprneHauKyIsSpHBIX
HNCPHCHAUKYJIIPHOCTH | [IIOCKOCTEMH,
JBYX IUIOCKOCTEM. JOKa3aTh IPH3HAK
NEPIEHIUKYISIPHOC
THU IUIOCKOCTEH.
33. 14. JIByrpaHHbIi yroJ. Bgectu nonsitue
[TepieHAUKYISIPHOCTD | PSIMOYTOJIBHOTO
IUIOCKOCTEH. napajiesIenune a;
IIpssMOyTONIBHBIN JI0Ka3aTh CBOMCTBO
apaJuIeIIeTUIIe] nauaroHaneu
IPSIMOYTOJIBHOTO
napajuiesIenunea.
34. 15. JIByrpaHHbIil yroi. Cdopmuposathb
[TepnienIMKYIAPHOCTD | HABBIKH  PEHICHHS
I0cKocTel. Pelenne | 3amgau o

3aaad.

U3Y4YEHHOH TEME.

OOBACHATD, KaKast
¢burypa Ha3bIBaeTCs
JIBYTPaAHHBIM YTJIOM
U KaK OH
HU3MEpSIETCS;
JTIOKa3bIBaTh, YTO BCE
JIMHEHHBIE YIJIbI
JIBYTPaHHOTO yTia
PaBHBI APYT IPYTY;
00BACHATH, YTO
TaKoe YroJl MEXy
MepeceKaroIUMUCS
TUIOCKOCTSIMU | B
KaKHuX Ipejeiax oH
WU3MECHSICTCS;
dbopMynupoBaTh
oTpesiesieHue
B3aHMHO
MEPIICHIUKYIISIPHBIX
IUIOCKOCTEH,
dbopmynupoBaTh U
JIOKA3bIBaTh TEOPEMY
0 MPU3HAKE
MEePIEeHIUKYISIPHOCT
Y JIBYX IIJIOCKOCTEH;
0OBSICHATH, KAKOH
napayuIesIeTUuIe T
HA3bIBACTCS
MPSIMOYTOJIBHBIM,
bopMynHMpoBaTh U
JTIOKA3bIBATh
YTBEPKICHHS O €r0
CBOMCTBAX; PEIIATh
3aJa4uM Ha
BBIYHCIICHHE U
JTIOKA3aTeIbCTBO C
HCIIOJIb30BaHUEM
TEOpeM O
MEPIICHIUKYISIPHOCT
U TIPSIMBIX U
IJIOCKOCTEM, a TaKke
3aJ]a4uM Ha
MOCTPOEHUE CEYECHUI
MPSIMOYTOJIHBHOTO
napajureJienumne1a Ha

[Ipe3enTanus

YyeOHuk
LHOP
20P

[Ipe3enTanus




yepTeKke
Hcnonp3oBaTh
KOMIThIOTEPHBIC
MporpaMMsbl Mpu
W3Yy4YEHUHU BOIIPOCOB,
CBSI3aHHBIX CO

B3aUMHBIM
pacronokeHueM
NPSIMBIX U
IIJIOCKOCTEN B
IPOCTPAHCTBE
35. 16. Kountpoabnasn TemaTuueckoe JunakTuueck
padora Ne3. OLICHUBAaHUE ue
«IlepnieHAUKYJIAPHO | 3HAHWUN, yMEHUN U MaTepUaJIbl
CTh NPSIMBIX H HABBIKOB yYalUXCsl.
IVIOCKOCTE».
36. 17. 3ageTNe2. TemaTuueckoe JIugakTHYeCK
«IlepneHAUKYJIAPHO | OIICHUBAHUE ue
CTh  NPSMBIX M | 3HAHWUU, YMCHHUN U MaTepHaIbl
IJIOCKOCTEI». HAaBBIKOB YYaIIUXCS.
I'naBa 3. Muororpanauku (12 yacos)
37. 1. [lonsiTue Beectu nousitus | OObSICHATD, Kakas [Ipe3entanus
MHOTOTPaHHHKA. MHOT'OT'paHHHKA, ¢burypa Ha3bpIBaeTCA
HpI/ISMa. IIPU3MbI u nx | MHOI'OI'paHHUKOM U
3JIEMEHTOB. KaK Ha3bIBAKOTCA €TI0
38. |2 [Nonsarue Cdopmuposatsb DJIIEMEHTBI, KakoH I[Ipe3enTanus
MHOT'OI'PaHHUKA. HAaBBbIKH PELIEHUs MHOTOTPaHHHK
IIpusma. Pemenne 3a7a4 110 Ha3bIBACTCA
3ajay. U3y4YCHHOU TeMe. BBIIYKJIBIM,
39. |3 [Monsitre Paccmotpeth HUPUBOIHTDL HPUMEDPBL | yyeGHuK
MHOTOTPaHHHKA. BUJIBI npusm, | MHOTOTPAHHHIKOB, [IOP
Tpusma. BRECTH TOHSTHE 0OBSICHATH, KAKOK S0P
[eomeTpryeckoe TI0maHI MHOTOTpaHHHK
Teo. MMOBEPXHOCTHU HasbIBacTes
MPU3MOM U Kak
TPU3MBL  BBIBECTH | oo o oo
(bopmyry UL 5 nemenTsl, kakast
BBIMHCIICHHA NpU3Ma Ha3bIBACTCS
TIotmanun IPAMOI, HAKJIOHHOM,
MOBEPXHOCTHU NpaBUIIbHON,
IPAMOH TIPU3MBI. n300paXkaTh MPU3MBI
Ha PUCYHKE;
OOBSCHSATH, YTO
Ha3bIBACTCS
TUIOIIAbIO TTOJIHOM
(OoxoBOIf)
MOBEPXHOCTHU
TIPU3MBI U

JIOKA3bIBaTh TEOPEMY
0 IO OOKOBOM




IIOBEPXHOCTHU
IIPSAIMOM TIPU3MBI;
pelars 3aJa4y Ha
BBIYMCIICHUE U

JIOKa3aTeNbCTBO,
CBSI3aHHBIC C
MIPU3MOI
40. [Mupamuna. Beectu nonsatue | OObSICHATH, KaKOU IIpesenTanus
MU PAMHM/IBI, MHOTOTPaHHUK
IUIOIIAAA  ITOJHOM | Ha3bIBACTCA
[IOBEPXHOCTH MMUPpaMUI0U U KaK
THPAMUIBL. Ha3bIBAIOTCS €€
41, IMupamupa. BBectu nonsarue | ZIEMEHTBI, 4TO I[Ipesenranus
[TpaBuiibHas IIPaBUIIBHOMN Ha3bIBACTCA .
MUPaMHJIA. THpPAMHIBL IUIOLLA/IbIO TOHOM
(OoxoBoIf)
42. [Tupamuna. BBectn nonsarue Y4eOHuk
. MTOBEPXHOCTH
YceueHHas MUpaMUIa | yceueHHOH 15(0) o
MTUPAMH/IBI,
MUPaAMU/IBI. 20P
C OOBSICHATH, KaKkas
dhopmupoBaTh rupaMua
HaBBIKM  PEIICHUS | oot inoar o
3anad Ha | npaBuibHOI,
YCCUYCHHYIO JOKAa3bIBaTh
HApaMHUAYy . YTBEPKJICHHUE O

CBOMCTBAX €&
O0KOBBIX pEOEp U
OOKOBBIX I'paHel n
TEOpeMy O TUTOIIATN
6okoBoOM
MMOBEPXHOCTH
[IPaBUIILHON
MUPaMUJIBI,
0OBSICHATH, KAKOH
MHOTOTPaHHUK
Ha3bIBACTCS
YCEUEHHOU
MMAPAMUION U KaK
Ha3bIBAIOTCS €€
AJIEMEHTBHI,
JIOKa3bIBaTh TEOPEMY
0 MIomAar OOKOBOM
MMOBEPXHOCTH
[IPaBUJIILHON
YCEUEHHOU
MMpaMU/JIbl; peraTh
3a/1auy Ha
BBIYHCIICHHUE U
JIOKa3aTeNbCTRO,
CBSI3aHHBIE C
MpaMuJIaMu, a




TaKKe 337a4u Ha
MMOCTPOEHUE CEYEHUI
nMpaMuJ Ha
YEPTEXKE

43. 7. [TpaBunbHBIE Brectu nonstue | OObSICHATH, KaKue YyeOHUK
MHOTOTPaHHMKH. CUMMETPHUYHBIX TOYKH HaspiBatorcs | LIOP
CummeTpus B TOUYEK B | CHMMETPUYHBIMU 50P
MMPOCTPAHCTBE. MPOCTPAHCTBE. OTHOCUTCIIBHO TOYKU
44, 8. [TpaBunbHBIE BBectu nonsitue (MpsMOH, Y4aeOHHuK
MHOTOTPaHHHKH. IIPABHIILHOTO IJIOCKOCTH), YTO LIOP
Hownsitue MHOTOTPaHHHKA. TaKoe LEeHTp (0ck, 90P
MJI0CKOCTh
IIPaBUIILHOTO PaccmorpeTs maTh JI0CKOCTE)
CUMMETpUU (HUTYPBI
MIPUBOJIUTH TIPUMEPHI
MHOTOTPaHHHUKOB.
¢buryp, obnagarommx
45, 9. [TpaBunbHBIE BeecTu nonstue [Ipesenranus
DIIEMEHTaMHU
MHOTOTPaHHHKH. CUMMETPUHU
CUMMETPUH, a TAKXKe
DNeMEeHThI MHOTOTPaHHHUKOB.
MIPUMEPBI
CUMMETPUHU
CUMMETpUU B
MPABUJIbHBIX
aApXUTEKTYpeE,
MHOTOTPAHHHKOB. TeXHHKe, IPHPOIE;
b b
46. 10. [IpaBunbpHbIE CdopmupoBath OB BACHTH, KAKOM yl(I)eP6HI/IK
EHOI‘OFpaHHI/IKI/I. HABBIKU PEIICHUS MHOTOIDAHHHK gop
paKTUYECKHe sajaqmo HA3LIBACTCSI
3a/1a4H. U3yYeHHOH TeMe. [IPABKUISHBIM,
JTIOKa3bIBaTh, YTO HE
CYILIECTBYET
MIPABHIIEHOTO
MHOTOTpaHHUKA,
IpaHsMU KOTOPOTO
SBIISIOTCS
MIPaBWIBLHEIC N-
YTOJNBHUKY MPU
n> 6; 0OBACHATS,
KaKHe CyIIeCTBYIOT
BHU/IBI TTPABMIIBHBIX
MHOTOTPaHHHUKOB U
KaKUMH JIEMCHTAMH
CUMMETPUU OHU
o0azmaroT
Hcnonp3oBath
KOMITBIOTEPHBIC
MIPOrPaMMBbI TIPU
W3YYCHHUH TEMBI
«MHOTOTpaHHUKN
47. 11. KonTpoasnas Tematnueckoe JnmakTudaeck
padora Ne4. OLICHUBAaHUE ue
«MHOrorpaHHMKW» | 3HaHWW, yMEHUU U MaTepUaJIbI
HABBIKOB YYaIllUXCsl.
48. 12. 3auerNe3. TemaTudeckoe Jnnaktrueck




«MHOrorpaHHMKH». | OLICHWBAHUE ue
3HaHUM, YMEHUN U MaTepHalIbl
HAaBBIKOB YYallIUXCS.
IMoBTOpenue (3 u)

49. 1. Pemenue 3amau AKTyanuzanus [Ipesenramnms
«TapannensHOCTD 3HAHWUM 110 TeEMeE
MPSIMBIX U « ITapannenbHOCTB
IIJIOCKOCTEN» MPSAMBIX U

TJIOCKOCTEM».

50. 2. Pemenue 3amau AKTyanuzanus YyeOHuk
«lIepneHAMKYISIPHOCT | 3HAHUM 110 TEME « HOP
b IPSAMON 1 [TepnienauKyasipHOC 20P
IIJIOCKOCTEW» Tb NIPSIMOM U

TIOCKOCTEMN»

ol. 3. Pemenue 3agau no AxTyanuzanus Ucnonp3oBath YyebHuk
TeMeE 3HAHUU I10 TEME « KOMIIBXOTEPHBIE LHOP
«MHOrorpaHHUKN» MHoOrorpaHHuKmn» IIPOrpaMMBbI IIPH 20P

W3YUYEHUU TEMBI
«MHOrorpaHHUKN»
52 Peseps
52,5 Peseps
YueOHo-TeMaTHYecKOe IIaHupoBanue 11 kiaacce
Anareopa

No Ne B | Tema ypoka [enn n3ydeHnust TeMbl | XapaKTepUCTUKA Cpenctsa

n TeMe ypoka y4eOHOMI oOyueHwus, B

/m JIEATENbHOCTH toM uucie UKT

yyaluxcs

I'naBa 6. Cmenenu u kopuu. Cmenennvie ¢pynxyuu (18 yacon)

1. 1 [TonsiTHE KOpHA M-I 0O000muUTEL U ITocranoBka nenu u | [Ipesenramus
CTEIEHU U3 CHUCTEMAaTU3UpPOBaTh | 3a7a4 Ha KaXJIOM
JIEHCTBUTEILHOTO UMEIOIIHECS Y YpOKe.
qucia yyamuxcs 3HaHus o | [lnmanupoBanue

KOpHsX. JlaTb yueOHOU
onpeieneHue JesATEIbHOCTH Ha
KOpHSI N-i CTeNeHU YPOKE U IoMa.
u3 nevicreurensHoro | [loaBenenue urora
Yyucia, ONMpeIesieHne | Ha YPOKe: 4TO
KOpHSI HEYETHOU HOBOT'O y3HallH,
CTETEeHU U3 4eMy HAYUUIIHCh.
OTPHULIATEIILHOTO CaMOKOHTpPOJIb.
quciia Haxoxnenue
obnactu

2. 2 [Tonsitue kopHS N-if | BeIUnCAsATH KOpEHBb ornpezeneHus [IpesenTanus
CTEINEHU U3 N-ii CTENEHU U3 GbyHKIUH.

JNEWCTBUTEIILHOTO JNEUCTBUTEIILHOTO Hcnonb3oBanue
yucia. Beluucnenue | yucia. ompeeIeHUs




KOpHSI N-i CTeneHu

Pemars ypaBHeHUs

Buja X'= a.
Oyukuust y = VX | | O600muTh 1
HUX CBOMCTBA B CHUCTEMAaTU3HPOBATH

rpaduku

METO/IBI IIOCTPOCHUS
rpaduKoB GYHKLIUH.
OTtpabatbiBaTh
HABBIKU TIOCTPOCHUS
rpadukoB QyHKIHIA.
OyHKIUSA

n

y = x, ee cBoiicTBa

U rpaduky.
CHUMMETPUYHOCTD
rpadukoB

n

y=\xuy=x"

(x >0) oTHOCUTENIBHO
NPSAMON y = X.

OyHKIMA y = Vx|
WX CBOWCTBA U
rpadukH.
[Toctpoenue rpaduka

byHKIMHA
y= ¥R

Crpourts rpaduku,
UCTIOJIB3YysI OCHOBHBIE
MPUEMBI, ¥ PEeIaTh ¢
UX TIOMOIIIBIO
ypaBHEHHUS U
CHCTEMbI ypaBHEHUI

i
DOyHKIUA Yy = Vi ,
HUX CBOMCTBA B
rpa¢uku. CoiicTBa

yHKIHH y = VX

DopMHUPOBATH
YMEHHE UCCIICIOBATh
GyHKIHIO Ha
MOHOTOHHOCT,
OTPaHUYEHHOCTb,
OTIPEICTISATH
HauOoJblIee U
HAauMEHbIIIEe
3HAYEHMUS,
HCIIOJIb30BATh
CBOICTBA (DYHKITUH
IIPH PEIICHUN
MPAKTUYECKHX 3a]ay.

CaolicTBa KOpHSA N-ii
CTEIEHU.

IToBTOpHUTH MOHATHE
YETHOW U HEYETHOMN
GyHKIUY, 3aKPENUTh
9TO IOHATHE B XOJ€
BBITIOJTHEHUS
YIPa)KHEHUH,
CHoco0CTBOBATh
Pa3BUTHIO MOHATHS O
cBOiicTBe rpapuKoB
YETHBIX U HEUYETHBIX
GyHKIUI, HABBIKOB
IIOCTPOEHUS

rpaduka QyHKIIUN
y = ¥x . Pabora B
nape u rpymrie.
VYuyacrtue B A€10BOM
urpe.
HccnenoBanue
(dbyHKIIMM Ha
MOHOTOHHOCT.
Hccnenosanue
¢byHKIMK Ha
OTPaHUYEHHOCTb.
Haxoxnenue
HauOOJIBIIIETO U
HauMEHBIIIETO
3HAYEHUM
(GyHKIHH.
HccnenoBanue
¢byHKIMN Ha
YETHOCTb.
[IpencraBienue 00
obOpaTtHot
GyHKIHH.
[IpornosupoBanue
pe3yibTaTta
pelIeHus, OLIeHKa
pEATBHOCTH
MIOJIy4€HHOTO
OTBeTA.
Urenue yueOHUKa,
W3BJICUCHUE
uHpopmanuu B
COOTBETCTBUH C
TEMOH ypoKa U
3aJIaHus YUUTEIIs.
Brinonnenue
YIPAKHEHHUH 110
MpaBUITY, 00pasIly
Y QJITOPUTMY.
[Tonsenenue
WTOTOB.
CamooreHka
3HAHUM.

YyeOHukK
LHOP
20P

[Ipe3enTanms
VueOHuK
LHOP

20P

[Ipe3enTanus

[Ipe3enTanms




rpadukoB QyHKIHI
Teopemsl 0
CBOICTBax KOpHA N-i
CTEINEHU

[IpezenTanus

[Ipe3enTanus

YyeOHuk
LOP
20P

7. 7. CgoiicTBa kopHs N-ii | [IpumeHsATH
creneHu. Pemenue paccMOTpEHHbIE
YIIPaKHECHUI. CBOICTBA

8. 8. CoiicTBa KOpHs N-it
CTETCHH.

[TpoBepouHas padora.

0. 9. [TpeoGpa3oBanue
BBIPAKCHHUI,
coJIeprKalInx
paauKabl.

10 |10 [IpeoOpazoBanue [Tonp3oBaThCs
BBIpa)KEHUH, OCHOBHBIMHU
CoJIeprKalInx prUeMaMHu JIst
paauKabl. npeoOpazoBaHus
OcBoboxieHue ot UppalMOHATIBHBIX
UPPAIMOHATILHOCTH B | BBIPQKCHUH.
3HaMEeHaTelIe.

11 |11 [TpeoOpa3oBanue VYpouenue
BBIPXKEHU, BBIPXKEHUMN
coJIeprKaIInX
paauKabl.

Ynpoienune
BBIPAKCHUI.

12 |12 KonTpoabnas KonTpoJb 3HaHuii n
padora Nel. YMeHHUil 110 Teme
«Crenennble «Crenennbie
GyHkuun». GyHkun».

13 13 O6o6menne orsitust | OnpeneneHue
0 IoKa3arese CTETIEHU C JPOOHBIM
CTETeHU MOKa3aTeseM 1

CBOICTBA CTENEHU C
paroHaIbHBIM
IIOKA3aTEeNIEM.

14 |14 O606mmenue noustust | OCHOBHBIE TPUEMBI
0 IoKa3aresne peLeHus
crenenn. CBoiicTBa HppaLOHaJIbHBIX
CTerneHeu ¢ YpaBHEHUHU
paroHaIbHBIM
MIOKA3aTENEM.

15 15 O0001eHne moHITHA | BEITOIHSATE
0 IoKa3aresne npeoOpa3oBaHuUs
CTEMEHU. YTIPOIICHUE | CTENEHH C
BBIpKEHUI paroHaIbHBIM

MOoKa3aTeseM
16 |16 CreneHHble [ToHsiTHE cTEnEeHHOMN




byHKIHMH, UX
CBOWCTBA U TpaduKu

byHKIHH.

CaoiicTBa cTENEHHOM
(GyHKIHH C
paroHaIbHBIM
MOKAa3aTeJIeM.
Ocku3bl rpadukoB
IUIA JIF0O0T0
parroHaIbHOTO
nokasares I.
[IpousBoaHas
CTENEeHHON (hYHKIIHH.

17 |17 CreneHHble Crpouts rpaduku
byHKIMH, UX CTETNEeHHBIX (PYHKITUH.
cBoiicTBa u rpaduku. | Haxomauts
HuddepenurpoBanue | Npou3BOJHbIE
CTEeTIeHHOW (DYHKIWHU. | CTEICHHBIX (PYHKIUH
18 |18 CreneHHsble [IpumeHnaThH
byHKINHU, X M3yYeHHBIE CBOMCTBA
cBOMcTBa U rpaduKu. | Ui npeoOpa3oBaHUsL
[IpeoOpazoBanue BBIPAKECHUH U
BBIPXKEHU, peLIEHNs YPaBHEHUM.
coJIeprKalInx
CTEIIEHHU.
I'aasa 7. Ilokazamenvhas u nozapupmuueckas gpynkyuu (29 yacon)
19 |1 IToka3zarenbHas ITonsTne [ToctanoBka nenu u | [Ipesenranus
byHKuus, ee HOKa3aTeIbHbIX 3aJa4 Ha KaX10M
CBOIicTBa U rpaduk. byukiwmii y=2" u YPOKe.
y=(1/2)%, ux [TnanupoBanue
cBoiicTBa U rpaduku. | yueOHOM
Onpenenenue NesITeIbHOCTH Ha
byHKIMH y=a*. YpOKE U JioMa.
Teopemsl 0 ITonBenenue urora
CBOMCTBAxX Ha YPOKE: uTO
noKa3aTeabHON HOBOTO Y3HaJH,
byHKIMN. YeMy Hay4YUIINCh.
['paduku. CaMOKOHTpOJIb.
20 |2 [Toxa3zarenpHas Crpouts rpadpuku N3zyuenne cBoiictB | Ipe3eHrarius
byHKuus, ee [IOKa3aTEeIbHOU ITOKa3aTEIbHON
CBOICTBA U TpauK. byHKIHN. (GyHKIMH.
ITocTpoenue Pemrate npocreitmue | Ilocrpoenne
rpaduKoB MOKa3aTelbHbIE rpaduKoB PyHKIHIT
MOKa3aTeIbHON YpaBHEHUS U y=2"u y=(1/2)* B
GyHKIIH. HEPaBEHCTBA. TOM 4HCJIE Ha
Hcnonb30Bath 3aJlaHHOM
CBOMCTBA IIPOMCIKYTKC.
[IOKa3aTEeIbHOU renne rpadua,
HaXO0X/JCHHUE
byHKIIUN
HauOOJIbIIETO U
21 | 3. [TokazarenbHas BripaboTats y HAMMCHBLICTO YuebHUK




byHKIH, €e

ydyaluxcst YyMCHUS

CBOWCTBA U IpaduK. oTpabaThIBaTh
['padmueckoe HAaBBIKM pELIEHUS
pelieHue [10Ka3aTeIbHBIX
MOKa3aTeJIbHBIX ypaBHEHUU
YpaBHEHUM rpadu4YecKH.

22. [TokazarenbHbie [Tonsitue
ypaBHEHUS U [10Ka3aTeIbHOI0
HEpaBEHCTBA. YpaBHEHUS.

Teopema o
MIOKa3aTEeIbHOM
YpaBHEHHUHU.

23 IToka3arensHbIE OCHOBHBIE METObI
ypaBHEHUS U PEIICHUS ITUX
HEpaBEHCTBA. ypaBHeHui. Pemate
Crioco0b! pereHust [I0Ka3aTelbHbIE
MOKa3aTeJIbHBIX ypaBHEHUS,
YPaBHEHUM. ypaBHEHUS,

CBOJSIIIMECS K ITOMY
BU]Y, U CUCTEMBI
MOKa3aTeJbHBIX
YPaBHEHUM.

24. [TokazarenbHbIE Pematp
ypaBHEHUS U [I0Ka3aTelbHbIE
HEpaBEHCTBA. ypaBHEHUS,
Pewenne YpaBHEHUS,
MOKa3aTeNIbHBIX CBOJSILIUECS K ITOMY
YpaBHEHUH. BU]Y, 1 CUCTEMBI

MOKa3aTeNIbHBIX
ypaBHeHul. [loHsgaTHE
MOKa3aTEIbHOTO
HEPABEHCTBA.
Teopema o
MOKa3aTeIbHBIX
HEpaBEHCTBAX.
Meronsl pemenus
ATUX HEPABEHCTB.

25 [TokazarenbHBIC Pemarp
YpaBHCHUA U MOKa3aTelibHbIC
HEPaBEHCTBA. HepaBeHCTBA
Pemenue
MOKa3aTeIbHbBIX
HEPABEHCTB.

26 KonTpoabnas KonTpoJib 3HaHuii 1
padora Ne 2. YMeHHUHl 110 Teme
«IToka3zaresbHast «IToka3zareqbHasi
GyHKIUD). GyHKIUD).

27 [Tonsitue norapudma. | Jlate omnpeneneHue

3HAYCHUH
GyHKIHH.
Uccnenosanue
B3aMHOT'O
PacIoJIOKEHUS
rpaduKoB
IMoKa3aTeJIbHOM
¢ynkuuii. Pabora B
TpyIIIe.
CaMOCTOSTEIIbHOS
U3y4YeHHe
Marepuaia
y4eOHHKa,
W3BJICUCHUE
yaeOHoU
uHpOpManuy,
OCMBICIIEHHE €€ U
pUMEHEHHUE B
y4eOHoU
JIeSITeIIbHOCTH.
Brimonnenue
YIPAKHEHHUH 110
npaBuily, 00pasiy
U QITOPUTMY.
CaMOKOHTpOIb
penieHusl.
Yuacmue 6 munu-
NpoOeKmuou
OdesmenbHoCcmu
Toxazamenvuvie
VpasHeHus u
HepaseHcmaa.
Ilouck,
oOHapy>XeHHE U
YCTpaHEHHUE
OLIMOOK MpHU
MOCTPOEHUHU
rpadukoB
IIOKa3aTelIbHON U
JorapupMUIECKOM
(bYHKIMHA.
ITonsenenune
HTOTOB: YTO HOBOTO
y3HAJIU, YeMY
Hay4HJIUCH.
CaMooI1ieHKa
3HAHUH.

LIOP
S0P

[IpezenTanus

JnmakTuyecKkuia
Marepual

JnmakTuyecKkuit
Marepual

[Ipe3enTanms

Y4ueOHUK
HOP
20P

[Tpe3enTanms




norapudma. BeiBectu

bopmybl,
CIIEIyIOIINE U3
OTIpeIeNeHusI.

28. | 10. [Tonstue [To3HakOMUTH C YyeOHuk
norapudma. OCHOBHBIMH LHOP
Haxoxnenue dbopmynamu 20P
3HAYCHUS BBIYMCIICHHSI
Jorapu(MUIECKUX JorapupMoB.

BBIPAKCHU. VYuuts pemars
MpOCTEUIINE
ypaBHEHHS U
HEPAaBEHCTBA

29. | 11. | Jlorapudmmueckas [Tonsitue [Ipesenranus
byHKIU, ee Jorapu(MHIECKOM
CBOICTBA U TpaduK. byHKIHN.

I'paduk pyHkuUM.
CaolicTBa QyHKIIMH.

30 |12 Jlorapupmuueckas HayuuTs npuMeHaTh JIuaaKkTHYeCKHiA
(ynxiums, ee (yHKIMOHATBEHO- MaTepuall
CBOiicTBa U rpaduk. rpadHIECKHii MeTOT
ITocTpoenue
rpachHKoB IIPU PEUICHUN
J0rapupMHIECKON HorapmbM“quCKHX
dyHKLHL. YpaBHEHUI U

HEPABEHCTB.

31 |13. Jlorapudgmuueckas dopmupoBaTh ITocranoBka nenu u | [Ipezentanus
byHKIHSA, ee YMEHUSI HAXOTUTh 3a7a4q Ha KaXI0M
CBOMCTBA U IpaduK. 3HA4YeHUs ypOKe.

Pemenne JorapumMuueckon [InanupoBanue
J0rapupMHUECKUX ¢bynkuuu. Hayunth yueOHOi
YpaBHCHHI 1 PUMEHSTh NesITeTbHOCTH Ha
HEpPaBEHCTB, OCHOBHBIE CBOIICTBAa | ypOKE M JOMa.
rpaduyeckum norapudmoB [TonBenenue nrora
crocoboM Ha YpOKeE: uTO

32 14. CaoiicTBa HayuuTs NpUMEHSATh | HOBOTO y3HAJIH, JlnnakTuaeckuit
aorapu¢pmoB. CymMmMa | U3y4YeHHbIE CBOMCTBA | YEMY HAy4YHUIIUCE. MaTepuan
Y pa3HOCTh NIPY BBIYUCIICHUH CaMOKOHTpOITB.
norapudmos. norapudmoB u N3yuenue cBOWCTB

pEIIeHNN ypaBHEHUH. | MOKAa3aTEIBHON
YMeTb 0Ka3bIBaTh (GyHKIHH.
CBOMCTBA. ITocTpoenue

33 | 15. | CgoiicTBa [IprMeHSTE rpa¢ukoB QyHkuuii | [IpesenTanms

norapudmMoB. W3ydeHHbIe cBoiicTBa | Y= INX B TOM

Jlorapugm creneHu.

IIPYU BBIYMCIEHUH
norapudmoB u
pEIIEHNUN YPAaBHEHUM.

Yyclie Ha 3a/1aHHOM
MIPOMEXYTKE.
Urenue rpaduka,




VYMeTh TOKa3bIBaTh
CBOMCTBA.

34 | 16. | CoiicTBa [TpumeHsTh
norapudmos. W3YYCHHBIE CBOWCTBA
Beruucnenue IPY BBIYUCICHUH
J0rapugmMoB. JorapupmMoB U

pELICHUH ypaBHEHHUH.
YMeTh 10Ka3bIBaTh
CBOMCTBA.

35 | 17. Jlorapudmuueckue [TozHakoMuTh C

YpaBHEHHMS. HOHATHEM
norapuMuIECKOro
YpaBHEHHUS.
Anroput™m perieHus
JorapupMHUECKUX
YPaBHEHUM.
Tpu 0CHOBHBIX
METO/a PEeUICHHUS
JorapupMHUECKUX
YpaBHEHUU

36 | 18. | Jlorapudpmudeckue HayuuTts pemmarsb
YpaBHCHUA. Croco0n1 J'IOI“apI/I(bMI/I‘-IeCKI/Ie
peLIeHIA yPaBHEHHUS,
JIOFapI/I(bME/I‘-IeCKI/IX HOMBIyACH
YPaBHEHUH.

OCHOBHBIMHU
npueMamu u
METO/IaMHU.

37 | 19. Jlorapudmuueckue Pemars
ypaBHeHHs. Pemenue | morapupmudeckne
cucTeM yYpaBHEHHUS,
JOTapUPMHIECKUX TIOJIB3YSICh
YPaBHEHUH. OCHOBHBIMHU

npueMamMu 1
METO/IaMHU.

38 |20. | KonrpoabHas KonTpoab 3Hanuii u
padora Ne 3. YMeHHUil 110 Teme
«JIorapupmuyeckas | «Jlorapupmuueckasn
GyHkuus» GyHkuusm»

39 |21 JlaTs moHsITHE
Jlorapugmuueckue JOTapupMHUECKOTO
HEPaBEHCTBA. HEpaBEHCTBA.

Hayuuts
PUMEHSSATh

OCHOBHBIE [IPUEMBI U
METO/IbI PEIICHUS
HEPABEHCTB 3TOT0
BUJIa U CHCTEM
HEPABEHCTB

HaXO0XKJIeHUE
HauOOJIBIIETO U
HaUMEHbILIETO
3HAYEHUI
GdbyHKIIH.
HccnenoBanue
B3aMMHOT'0
pacrnosoKeHus
rpadguKoB
norapudmmaeckoi
¢dbyuknauii. Pabora B
rpymme.
CamocTosiTenbHOoe
U3yYCHUC
MaTepuana
yueOHHKa,
U3BIICYCHUE
yueOHOU
uHdopmanuu,
OCMBICIIEHUE €€ U
IpUMEHEHUE B
yueOHOU
JeSITeIbHOCTH.
Brimosnnenue
YIIPAXXHEHUH 110
npaBuiLy, 00pasiy
U AIITOPUTMY.
CaMOKOHTPOITh
peleHusl.
Yuacmue ¢ munu-
NpOEeKmMHOU
oesmenvbHoCmu
Ilokazamenvhvie u
Jocapugmuueckue
VpasHeHus u
Hepagencmeay.
Ilouck,
oOHapy>XeHHE U
yCTpaHEHUe
OLIMOOK MpHU
MMOCTPOCHHUH
rpadukoB
MOKa3aTeIbHON U
JorapupMUIECKOM
(bYHKIMHA.
ITonsenenune
WUTOTOB: YTO HOBOTO
y3HAIH, YeMY
HAyYUIIHCh.

JunnaktTuyeckuii
Marepual

Junnaktuyeckuii
Marepual

YyeOHUukK
LHOP
20P

[IpesenTanus,
TabauIa

JnnakTuyaeckuin
Marepual

Y4ueOHUK
HOP
20P




40 | 22. | Jlorapudmudeckue CdopmupoBathb CamoorieHka Y4eOHuK
HCPaBCHCTBA. YMEHUs pellarhb 3HAHUHU I_IOP
CnocoOsI perieHus norapubMHIecKIe 20P
JOTapuPpMHUECKUX HEPABCHCTBA,

HEPABEHCTB.
MOJIB3YSICh
OCHOBHBIMH
pUeMaMu U
MeTOIaMHU

41 | 23. Jlorapupmuueckue CdopmupoBathb Jnnakrruaeckuit
HEPaBEHCTBA. YMEHHUSI pemaTh MarepHan
Pemenue cuctem norapudmuueckue
JOTapuUPMHUECKUX HEPaBEHCTBA,

HEPABEHCTB. MOJIB3YACh
OCHOBHBIMHU
prUeMaMu U
METOJIaMHU.

42 | 24. | Ilepexoa K HOBOMY dopmyna nepexoaa u [Ipesenranus,
OCHOBAHHIO ee CIIeJICTBHS Tabmuna
jorapudma.

43 | 25. | [lepexox k HOBOMY [Tpumensits Gpopmyy Junaktuueckuit
OCHOBaHUIO nepexoja MaTepuan
norapudma.

Brrunciienue
norapudmoB.

44 | 26. | duddepenuuponanue | JlaTh MoHsATHE YKCIA JunakTnaeckuii
MOKa3aTeIbHON | e. Marepual
JorapupmMuIecKon CaoiicTBa (yHKIIMU
GYHKIHIA. y=e*u ee

IIPOU3BO/IHAS.
[TonsaTue
HaTypaJbHOTO
norapudma.
CaoiicTBa (pyHKIIMU
y=Inx u ee
IPOU3BO/IHAS.
[IpousBoHas
noKa3areiabHOH U
norapuMUIeCcKOM
(GYHKIMH.

45 | 27 HuddepennmpoBanne | YMETh BEIYUCIATH
noKa3aTejabHOH U IPOU3BOJIHBIE
JOTapuUPMHIECKON pPaccCMOTPEHHBIX
(byHKIHHA. (bYyHKUMH, TPUMEHSATh

X B HAIlTMCAHUHN
YpaBHEHUS
KacaTelIbHOM,
HCCIIeTOBaHUH
M3Y4YEeHHbIX (pyHKUIUN




Ha MOHOTOHHOCTB U

SKCTPEMYMBI.

46 | 28 HuddepennmpoBanue | [TocrpoeHus
[I0KAa3aTeNbHON U rpaduKoB QyHKIUH,
norapudmuueckoin OTBICKaHUS
byHKIHHA. HauOOJIbIINX U

HAaUMEHBIINX
3HAYeHUH QYHKUIUH
Ha MPOMEXKYTKE.

47 |29 KonTpoibnas KonTpoJsb 3Hanuii n
padora Ne4. YMeHHUIl 110 TeMe
«IokasaTelbHass B | (TJokasaTeabHast H
Jorapu@muyeckas Jorapupmmnyeckas
pyHKIHN».

pyHkuun».
I'naBa 8. Illepsooopasnas u unmezpan. (8u).

48 | 1. [TepBooOpaznas. Jlatb nonsitue [TocranoBka nenu u | [Ipesenranus,

epBOOOPaA3HOM. 3a/1a4 Ha KaKJIOM Tabnuia
[To3HakomMuTh € YpOKE.

MpaBUJIaMU [TnanupoBanue

OTBICKaHUS yueOHOU

NepBOOOPA3HBIX, NeSITeIbHOCTH Ha

Taduen YPOKE H JIoMa.
epPBOOOPA3HBIX [TonBenenue urora

49 | 2. [lepBoobOpaznas. dopmupoBaTh Ha YPOKE: UTO VYy4eOHuk
Pemenue yMEHUsA HOBOTO y3HaJH, HOP
yIpaXHEHUH Ha rpaguueckoro YeMy Hay4YUJIHCh. 20P
HaXO0X/JIEHUE pemieHus ypaBHeHuid. | CaMOKOHTPOIIb.
nepBOOOPaA3HBIX. YMeTh HaXOAUTh Nzyuenue

nepBOOOpa3HbIE TOHSITHS
W3BECTHBIX QYHKIMIA. | TepBOOOpa3Hast

50 |3 [TepBooOpazHasi. Cdopmuposatb GyHKuMH, JuaKTHaecKuit
Heonpeenennsrii MTOHATHE HEOIIPEIECIICHHBIN Marepuan
WHTETpall. HEONPEIEIEHHOT O UHTErpall.

MHTErpasa. Pa6ora B rpymnme.

51 4, OrnpeneneHHbIN [MonsiTue unterpana. | M3ydenue Yuebuuk
MHTErpaj. 3aj1auu, I'eomeTpuueckuit TIOHATHE LHOP
MIPUBOSAIINE K CMBICII ONPEACICHHOIO 20P
HOHATHIO OIpPENEICHHOTO MHTCTrpaa,

ONIPEIEIICHHOI O HHTETpaa. reoOMCTPpUICCKOI'0O
HHTErpaia. ®opmyina Herotona- | CMbICIIA
Jleii6rumA ONPEIETICHHOTO
WHTETpasa.

52 | 5. OnpeneneHHbIi OTtpabatsiBaTh ®opmyia [Ipesenrtanus,
HWHTErpal. yIIpaXKHEHU Ha Hetotona- Tabnuia
Brruncnenne BBIYMCIICHUS JleiiOnuma
OIIPEIEIIEHHOI' O OIIpEIEIIEHHBIX Cocrasnenne
WHTErpaa. WHTETPAJTIOB. ajIropuT™Ma

53 | 6. OmnpeneneHHbINH Beruncuste BBIMHCJICHUSA VYueOHHUK




uHrerpai. CBOWCTBAa | ONpenesiCHHbIC ONPeACIICHHBIX HOP
ONPEAEIEHHOTO MHTETpaJbl U HHTETPAJIOB. 20P
MHTETpaa. IUIOMIA/IN TUIOCKUX Pa6ora B nape.
¢uryp. Beimonuenue
54 | 7. OnpeneneHHbli Boruncnsate caMOKOHTpoJs ipu | [Ipesenrarnus,
WHTETpall. OIpe/IC/ICHHBIC IUIOMIA/IN TJIOCKUX | Tabiuia
Boraucienne WHTErpasTBl 1 ¢buryp.
iouaaen Yuacmue ¢ munu-
. TUTOMIA/IN TUTOCKUX .
KPUBOJIMHEHHOM NPOEeKmMHOU
TpAICIHH. uryp. oesamenvbHocmu
55 | 8. Kountpoabnasn KouTtpoJsb 3Hannii n «Mooenuposarue Y4eOHuK
N DPeanvbHulx
padora NeSs. YMeHHUI 110 TeMe cumyayuii ¢ HOP
«IlepBooOpasnass u | «IlepBoodpa3Has u noMowbIo 50P
HHTErpamn HHTErpajm
ONnpeoeeHHo20
UHMHSPANA».
OTtbIicKaHue
UHPOpPMALIUU HA
3aJlaHHYI0 TEMY B
JIOTIOJTHUTEIbHOM
JauTepaType.
[Tonsenenue
UTOTOB: YTO HOBOTO
y3HAIH, YeMY
HAYYUIIHCh.
CamoolieHka
3HAHUU
I'nasa 9. Inemenmeol mamemamuyecKoil CMamMUCMuKu, KOMOUHAMOPUKYU U meopuu
eéepossmuocmeit. (15 u ).
56. | 1. Craructuueckas Tpu rpadpuueckux [TocranoBka nenn u | [Ipesenranus,
00paboTKa JaHHBIX. H300paKeHUS 3a/1a4 Ha KaKJ0M Tabnuia
pacnpezeneHus YpOKe.
JTAHHBIX. [TnanupoBanue
57. | 2 CratucTtuueckas dopmupoBaHue y4eOHOI Yy4eOHuk
00paboTKa JaHHBIX. OCHOBHBIX JTamoB NeSTeNIbHOCTH Ha LIOP
MeTtobl 00paboOTKH | mpocTenieit YpOKE U JoMa. 20P
uH(pOopMaIuu CTaTHCTUYECKOI ITonBenenue urora
00pabOTKH JaHHBIX Ha ypOKe: 4TO
58. | 3. CraTtuctudeckas Yuciossle HOBOTO y3HaJH, Y4eOHuk
00paboTKa JaHHBIX. XapaKTEPUCTHKU 9YeMy Hay4YUIINCh. L[IOP
[Toctpoenue u3MepeHus (00beM, CaMOKOHTPOJIb. 30P
rpadMKOB, pelieHne | pa3Max, MOaa U 3HaHUE OCHOBHBIX
3a/ad. cpenHee). METOIOB
Bapuanta 00paboTKn
U3MEpEHUs, Ps nH(popMaIHH.
JTaHHBIX, Bremonunenue
CrPYNIIMPOBAaHHBIN BBIYMCIICHUI
P TAaHHBIX, OCHOBHBIX
MeIMaHa M3MEPEHHUsT | M3MEPEHUA.
59. |4 [Ipocreiimne Kinaccuueckoe HM3yyenue 1o JlnpakTuueckuii




BEPOATHOCTHbIE ornpezesieHue
3aauu. BEPOSITHOCTH.
60. | 5. [Ipocreitmme CdopmupoBathb
BEPOSTHOCTHBIC ITOPUTM
3agaun. BeposITHOCTh | HaxOXKACHUS
U TEOMeTpus BEPOSTHOCTH
CIIy4aitHOTO
COOBITHS.
[TpaBuiio yMHOKEHUS
61. | 6. [Ipocreitmue YMeTs HaXOQUTh
BEPOATHOCTHbIE BEPOATHOCTD
3a/1a4u. CIIy4aliHOT O
Knaccuueckast COOBITHS.
BEPOSITHAS CXEMa.
62. | 7. Coueranus u Cdopmuposatsb
pa3MeIIeHUs MIOHSITHE
¢dakTopuana,
(dopMyJIbI UnCIa
MePEeCTaHOBOK.
IlonsTne yncna
COYETaHMI.
Teopema o BeIOOpE
JIBYX AJIEMEHTOB 0e3
ydeTa uX MopsiKa.
ITonsTne uncna
pa3MElICHUN.
63. | 8. Coueranus u YMeTh BBIUUCITSTH
pasmenieHus. Cxema | 4UCIIO COUYETAHUN U
bepnymn. pa3MeIeHN 1o
bopmynam.
ITonb3oBaTbcsA
TPEYTOJILHUKOM
[Tackaiis.
64. | 9. Coueranus u YMeTbh BBIYUCTATH
pa3MeneHusl. YHCIIO COYETAaHUU U
Pewenue 3anau Ha pa3sMELIEHU 110
COYETaHMSL. dbopMyam.
65. | 10. | ®opmyna 6GuHOMA — ®opmyna buaoma —
HproToHa . HproTona
66. | 11. | ®opmyna 6unoma — | [lonmb3oBaThes
HrroTona. Pemenne dbopmymoit OuHOMA
yIpaKHEHUM. HeroToHa.
67. | 12. | Cnyuaiiabeie coobitust | [Ipumenenue
U UX BEPOSATHOCTH KOMOWHATOPUKH B
0oJiee CIOXKHBIX
BEPOSTHOCTHBIX
3aja4ax.
68. | 13. | Cayuaiinbie coobiTust | [lonb3oBaThes
Y MX BEPOSITHOCTH. BBEJICHHBIMU

["ayccoBa KpuBasl.

INOHATHUAMU U

y4eOHHKY 3TaIoB
TEOPETUUECKOTO
HCCIIENOBAHUA.
CaMOCTOSTEIIBHOS
MIPOBE/ICHHE
HCCIICOBAHUS.
Pabota B mape.
MuHU — IPOEKT.
OcyuiecTBiieHUE
CaMOKOHTPOJIS
pelnieHus, IOUCK 1
yCTpaHEHHUE
OIINOOK.
IlogBenenue
HUTOTOB: YTO HOBOT'O
y3HAIH, YeMY
HAYYUITHCh.
CaMooI1cHKa
3HAHHUH

Marepuall

YyeOHukK
LHOP
20P

Junnaktuyeckuii
Marepual

[Ipe3enTanms,
Tabimna

JnnakTuyaeckuia
Marepual

YyeOHUK
LHOP
20P

JAMAaKTUIECKUM
Marepual

YyeOHUuk
LHOP
20P

Y4ueOHUK
HOP
20P

JnaaKTHIeCKU
Marepual




TE€OpEMaMu IJIsd
pCICHUs 3a/4a4.

69. | 14. | Cnyuaitabie coObiTusi | [ToaroToBUTHCS K [Ipesenranus,
U MX BEPOSITHOCTH. KOHTPOJILHOM padoTe Tabmuma
3aKoH 0OJBIINX 0 TeMe «DJIEMEHTBI
YHUCEIL. MaTeMaTUYECKOMN

CTaTUCTHUKH,
KOMOMHATOPUKH U
TEOPUHU
BEPOSATHOCTEN

70. | 15. | KonTpoJsbHas KouTtpoJb 3Hanunii u YyeOHuK
paGora Ne 6. YMEHHI 110 TeMe or
«JIeMeHTBbI } «DJIeMeHThI 250P
MaTeMaTHHECKOU MaTeMaTH4eCKOou
CTATHUCTHUKH,

KOMOMHATOPUKH 1 CTATHCTHKH,
Teopun KOMOUHATOPUKH U
BEPOSITHOCTH. Teopuu
BEPOSITHOCTH»
I'nasa 10 Ypagnenus u nepagencmea. Cucmemol ypagnenuii u nepagencme.(20u).

71. | 1. PaBHocuibHOCTE ITonsarue [TocranoBka nenu u | [Ipesenranus,
YpaBHEHUH. PaBHOCHJIbHBIX 3a/1a4 Ha KaKJ0M Tabnuia

YPaBHEHUM. YPOKE.

[lonsitue cnencreust | IlnanupoBanue
YpPaBHEHUS. y4ueOHOU

Teopemsl 0 JesATEIbHOCTH Ha
PaBHOCUIIBHOCTH YpOKE U JoMa.
YPaBHEHUM. ITogsenenue urora
Tpwu sTamna B Ha YpOKE: 4TO
pEIIeHNU YPAaBHEHH. | HOBOTO Y3HAJIH,
[Ipu4yrHBI IPOBEPKU | UEMY HAYUUITUCH.
KOpHEH. CaMOKOHTpOJIB.
IIpynuuHel HoTEpH CamocTosiTenbHOe
KOpHEH. YTeHHE yUeOHHKA C

72. | 2. PaBHOCHIBHOCTE VYMers nenare BeIBON | IIEIBIO TIOMCKA YueOHuk
ypaBHeHuil. Pemenne | o pactmpennn O/[3, | nHpOpManuu Ha HOP
yIpaKHEHUH. 0 HEOOXOIMMOCTH 3a/IaHHYIO TEMY. 20P

MPOBEPKHU KOpHEH, 0 | Belmosnenue
BEPOSTHOCTH ITOTEPH | PABHOCHIILHOTO
KOpHEH. repexona,

73. | 3. O01Me MEeTOIb! O061me METObI MOIIArOBbIN [Tpe3enTamnmus,
pElIeHUs] ypaBHEHUI. | pellieHus ypaBHEHUN | KOHTPOJIb Tabnuia
DYHKIIMOHAJIBHO — NIPaBUILHOCTHU
rpaduueckuit BBITIOJTHEHUS
METO/I. anropuT™Ma

74. | 4. O01111e METOIBL CdopmupoBaTh npeoOpa3oBaHusl. Y4eOHuk
pElIeHUs] ypaBHEHUN. | YMEHUE Pabora B mape. LHOP
Meton pa310XeHUA II0JI30BaThCA C(POPMHpOBaTL 90P
Ha MHOXXUTEIIH. KaKIBIM U3 4 YMCHHC




METO/IOB.

75. | 5. OO61ue MeTobl YMeTb 0Ib30BaTHCS
peIICHUS YPABHEHUH. | kakbiM u3 4
MeTo“;[ BBE/ICHUS METOJIOB.

HOBOH
IIEPEMEHHOM.

76. | 6. Pemenue nepasencts | [lonsrus

C OZIHOH NEePEMEHHON. | paBHOCUIIBHBIX
HEPaBEHCTB U
CJICZICTBUSA
HEpaBEHCTBA.
Teopemsl 0
PaBHOCHJIBHOCTH
HEPaBEHCTB.

.|, Pemenne HepaBeHCTB | YMETh pemiaTh
C OIHOI epeMeHHON. | HepaBEHCTBA U
PaBHOCWIIBHOCTB CHUCTEMBI C OJTHOMI
HEpPaBEHCTB. HEPEMEHHOI.

78. | 8. Pemenue nepasencts | ChopmupoBath
C OZIHOH TIepEeMEHHOM. | MOHSTUS CHCTEMBI U
HppaunonanbHble COBOKYIHOCTH
HEPaBEHCTBA. HEPaBEHCTB, UX

YaCTHBIMU U OOIIMMU
PELICHUSIMU.
HppaunonanbHble
HEpaBEHCTBA.

79. | 0. Pemenne HepaBeHCTB | B HecnoKHBIX
C OJIHOM EPEMEHHOM. | Clly4asx peniaTh
Hepagencrtsa ¢ UppalnoHaIbHbIE
MOTYJISIMH. HEpaBEHCTBA U

HEpPaBEHCTBA C
MOJTYJIEM.

80. | 10. | YpaBHeHus u [TonsiTue pemenus
HEPaBEHCTBA C IByMsI | YpaBHEHHUS U
HEPEMEHHBIMH. HEPaBEHCTBA C JIByMsI

NIEpPEMEHHBIMH

81. | 11. | YpaBHeHus u ITpumensTH
HEPaBEHCTBA C IByMsI | rpad)UIeCcKUidl METOI.
HEPEMEHHBIMH. Haxonutsb
Pemenne LEJIOYUCIICHHBIE
HEpPaBEHCTB. peleHHs.

82. | 12. | Cucrems! ypaBHeHuil. | [loHsITHE CHCTEMBI

YpaBHEHUU U
PaBHOCHITBHBIX
CHCTEM YpaBHEHUH.

83. | 13. | Cucrems! ypaBHeHmil. | [Tomp3oBaThes

CriocoObI perieHus. OCHOBHBIMHU
AITOPUTMUYECKIUMU

npueMamMu pCuICHUA

M0JIb30BAThHCS
KaKIbIM U3 4
METO/IOB.
PaGora B mape.
CaMOKOHTpOJIb
perieHus
ypaBHEHUI
00IMH
METOJIaMH,
yCTpaHEHHUE
OIHO0K.
[TonBenenue

HTOI'OB: 4YTO HOBOI'O

y3HAIH, YeMY
HAYYUIIHCh.
CaMooI1cHKa
3HAHHH.
CocraBiecHue
anropuTMa
pEIICHUS CUCTEM
ypaBHEHUH.
Pabota B mape.

IIpe3enranus,
Talimma

JunakTnyeckuit
Marepuan

YueOHUK
LHOP
20P

YyeOHuk
LHOP
20P

YyeOHUK
LHOP
50P

IIpesenranus,
Tabauna

JAMAaKTUIECKUM
Marepual

Y4ueOHUK
HOP
20P

[Tpe3enTanus,
Tabauna




CHUCTEM YpaBHEHHII.

84. | 14. | Cucremsl ypaBHernuii. | [Tonp3oBaThes JunakTnyeckuit
Pemenue 3anau ¢ OCHOBHBIMHU MarepHan
IIOMOUIbIO CUCTEM. ITOPUTMUYECKUMU

IpUeMaMH peleHUs
CHUCTEM ypaBHEHUH
IIPU peLIeHUe 3a1a4.

85. | 15. | Cucrems! ypaBHenuii. | [Tonp3oBaThCs [IpesenTanus,
Pemenue cucrem OCHOBHBIMHU Tabauna
YpaBHEHHH. ITOPUTMUYECKUMU

pUeMaMH peleHHs
CUCTEM YpaBHEHUM.

86. | 16. | YpaBHeHus u JlaTtb nousTHe Y4aeOHHuK
HEPABEHCTBA C rnapamMerpa LHOP
napamMeTpamH. 20P

87. | 17. | YpaBHEHHs H [ate npencraBienue Y4eOHuk
HEpPABEHCTBA C 0 TOM, KaK HYKHO LHOP
rapaMeTpamH. paccyX’aath Ipu 20P
Pemienne ypaBHEeHUH. | peLICHUH ypaBHEHUN

U HEPaBEHCTB C
apaMeTpamH.

88. | 18. | YpaBHeHus u Pemars ypaBHeHUs 1 JuaaKkTHYeCKHiA
HEPABEHCTBA C HEPaBEHCTBA C MaTepuan
napaMeTpamH. napamMeTpoM
Pewenne
HEpPaBEHCTB.

89. |19. | KonrpoabHas KonTpoJb 3HaHuii n [IpesenTanus,
pabdora Ne7. YMEHHH 110 TeMe Tabauna
«YpaBHeHUA U «YpaBHeHUA U
HEpPaBEeHCTBaY. HEepaBEeHCTBaY.

90. | 20. | KonrpoabHas KonTpoJb 3HaHuii n VY4eOHuk
padora Ne7. YMeHHUi 110 Teme [HOP
«YpaBHeHUA U «YpaBHeHUA U 20P
HEpPaBEeHCTBaY. HEepPaBEeHCTBaY.

IloBTOpenue (124acoB)

91. | L Pemenue 3ana4 Ha IToBTOPUTH U IIpesenTanus,

MIPOIICHTHI. CHCTEMaTH3HPOBATh Tabnuna
3HaHUS U YMEHUS 110
TEeMeE.

92 |2 Pemenue 3amau c IToBTOPUTH M
TIOMOIIBIO TpauKa U | CHCTEeMaTH3UPOBATh
JarpaMm. 3HAHUS U YMEHUS 110

TEeMe.

93. |3 Pemenue [ToBTOPUTH U [IpesenTanus,
J0rapuPpMHUECKUX CHCTEMaTU3HpPOBATh Tabauna
YpaBHEHHI. 3HaHUS U YMEHUS 110

TEME.

9. |4 Haxoxnenne IToBTOPHUTH M [Ipe3entanus,

3HaYeHUH CHCTEMaTU3HpPOBATh Tabnuia

TPUTOHOMETPUYECKUX

SHAaHUWA 1 YMCHUSA 110




GyHKIHHA. TEeMe.
95. |5 [IpousBoHasi. [ToBTOPUTH U [Ipesenranus,
CUCTEeMAaTU3UPOBATh Tabnuia
3HAHUS U YMEHUS 110
TeMe.

9. |6 HccnenoBanue [ToBTOPUTH U [Tpe3enTanyus,
(GYHKIIUH C TIOMOIIBIO | CUCTEMATU3UPOBAThH Tabnuna
IPOU3BOTHOM. 3HaHUS U YMEHUS 110

TeMe.

97. |7 Pemenue nmuneiinbix | [loBTOpuTh M [Ipesenranus,

Y KBaJ[PaTHBIX CHCTEMaTH3HPOBAThH Tabnuma
HEPABEHCTB. 3HAHUA U YMEHUS 1O
TEMe.

98. |8 Haxoxnenue [ToBTOPUTH H Y4eOHuK
HauOOJIBIIETO U CUCTEMAaTU3HPOBATh LHOP
HaVMEHBIIIETO 3HaHUA U YMEHUS 110 20P
3HaYeHUs] GYHKIMH. | TEMe.

99. |9 Pemenune [Tpe3enTanyus,
TPUTOHOMETPHUYECKHUX Tabnuia
YpaBHEHUH

100. | 9. HUTorossliii TecT B Hrorosoe Y4eOHuk
¢opmate EI'I. OIICHUBAaHME 3HAHUH, LHOP

YMEHHH U HaBBIKOB 50P
YYaIIHUXCSL.

101. | 10. | AToroBbIii TECT B Hrorosoe [Ipesenranus,

¢opmarte EI'I. OLICHMBAaHHE 3HAHMA, TabauIa
YMEHHH 1 HaBBIKOB
YYaIIAXCSL.

102. | 11. | UitoroBslii TECT B Hrorosoe VY4aebHUuK

¢opmarte EI'I. OIICHUBAaHME 3HAHUH, LHOP
YMEHHI U HaBBIKOB 90P
YYaIIAXCSL.

103 Pe3epB

104 Pe3epB

105 Pe3epn

I'eomerpus 11

No No Haspanue teM u ypokoB | Llenu n3ydeHus Temsl XapakTepucTuka Cpen
ypoKa | ypoka ypoka OCHOBHBIX BUJOB CTBa
B EITENbHOCTH 00yue

TeMe y4eHHKa (Ha YpOBHE | HHUS,
y4eOHBIX NEeUCTBUI) | B TOM
qucie

HKT

*
I'naBa 6. luauuap, konyc, map. (13 yacos)
1. ‘ 1. ‘ [umuuap. [onstue dopmMmupoBaHue OOBACHSTD, UTO TAKOE ‘ [Ipe3




LUIMHIpA. IIPECTaBICHUN LWIHHPUYECKas eHTall
yYalIuMUCS O IIOBEPXHOCTb, €€ us
numsape. O oOpasyroliue 1 och,
(opMyJie BEIUMCIICHUS | KAaKOE TEJIO Ha3bIBACTCS
IIOBEPXHOCTU LWIMHIPOM U KaK
LUJIMH]IPA; Ha3bIBAIOTCS €r0
Humuaap. [hnomans OBJageHue HaBLIKAMHU | DJIEMEHTBI, KaK [Ipe3
[OBEPXHOCTHU LIWIMHAPA | U YMEHUSIMU MOJIyYUTh LWINHAP eHTall
MPUMEHSTh (GOPMYJIbl | IIyTEM BpallleHUs us
IJIOLIA/IM MTOJIHOM IPSIMOYTOJIbHHKA;
IIOBEPXHOCTU n300pakaTh LWIMHAP U
LMIMHIpA K €ro CeueHus
PELICHNUIO 3a/1a4 Ha IJIOCKOCTBIO,
BBIYMCIICHHE MPOXOIAIIEH uepe3
Huimaap. Pewenune dopmMupoBaHue 0Cb, U IJIOCKOCTBIO, Ipes
3aJ1a4. YMCHHUSI IPUMCHATH HEPIEHIUKYIIIPHON K CHTAal]
(dbopMyIIbl IIIOAAN ocu; OOBSICHATH, YTO ust
MTOJIHOM IMMOBEPXHOCTH | IIPUHUMACTCH 3a Yueb
LUIMHIpA K IoIaab 60KOBOI HUK
pELIeHNUIO 3a/1a4 Ha MIOBEPXHOCTHU LIOP
JI0Ka3aTeNbCTBO. LWIMH]pPA, U BBIBOAUTL | DOP
(bopMyIIbI 1151
BBIYUCIIEHHsI OOKOBOIA
Y TIOJTHOMN
MOBEPXHOCTEH
LWIMH]IpaA, pelaTh
3aJla4M Ha BBIUHCIICHHUE
U J10Ka3aTeNbCTBO,
CBSI3aHHBIE C
LUJIMH]IPOM.
Konyc. [lonsitue konyca | OBnagenue HaBblkaMu | OOBACHATH, uTO Takoe | [Ipe3
U YMEHUSMHU KOHUYECKast eHTall
MPUMEHSTH (POPMYJIBl | TOBEPXHOCTH, €€ usi
IJIOLIA/IH MTOJIHOM oOpasyloliue u och,
MOBEPXHOCTU KOHYCa | KaKoe TeJl0 Ha3bIBaeTCs
K PEIIEHUIO 33/1a4 Ha | KOHYCOM M Kak
BBIUHCIICHHE; Ha3bIBAIOTCS €r0
¢dbopmupoBaHue AJIEMEHTBI, KaK
YMEHUS IPUMEHSTh MOJIyYUTh KOHYC ITyTEM
(bopMyIIBI TIIOMAAN BpallleHUs
MIOJIHOM MOBEPXHOCTH | TPEYTOJIbHUKA;
KOHYyCa K PEIICHUIO n300pakaTh KOHYC U
3a/1a4 Ha €ro ceueHus
JI0Ka3aTeNbCTBO. IJIOCKOCTBIO,
Konyc. [Tnonians OgyaieHre HaBBIKAMH | IIPOXOAAIIEH Yepe3 [Ipe3
MIOBEPXHOCTH KOHYCa U YMEHUSIMHU 0Cb, U IUNIOCKOCTBIO, eHTall
MPUMEHSTh GOPMYJIBI | IEPIECHIUKYIAPHOU K | U

IJIOIIAAN TTOJTHOM
MOBEPXHOCTH KOHYyCa

0OCH; OOBSACHSTD, YTO
PUHUMAETCS 3a




K pEILEHUIO 3a/1a4 Ha
BBIUUCIICHHE;
dhopmupoBaHue
YMEHUS IPUMEHSTh
(hopMyIIBI IITOIATN
IIOJTHOW ITIOBEPXHOCTH
KOHYyCa K PEIICHUIO
3a/a4 Ha

[Iomanas OOKOBOM
MOBEPXHOCTH KOHYCa U
BBIBOJIUTH (hOPMYJIBI
TSI BEIYUCIICHUS
OOKOBOI M IMOJIHOM
IIOBEPXHOCTEN KOHYCA,
peliaTh 3aa4M Ha
BBIYHCIICHHE U

JI0Ka3aTeJIbCTRO. JI0Ka3aTeNbCTRO,
6. 6 Konyc. ¥Yceuennsrit dopmupoBaHue CBsI3aHHBIE C KOHycoM | [Ipe3
KOHYC. MIpe/ICTaBICHUIA Y YCEUYCHHBIM KOHYCOM. | €HTal|
ydamuMucs oo us
yCEUEeHHOM KOHYCE, O Y4ed
(bopmyIie BEIYMCIICHUS HUK
IIOBEPXHOCTH HOP
YCEUEHHOT'0 KOHYCa 20P
7. 7 Cdepa. lap. dopMupoBaHue [Ipe3
YpaBHenwue chepsl. MIPEICTaBICHUIA eHTAIl
yUYaIIUMHCS O usi
B3aMMHOM
pacmonaoKeHuu cdepbl
Y TUTOCKOCTH,
KacaTeJIbHOU
TJIOCKOCTH K cdepe;
8. 8 Cdepa. Bzaumuoe Bectu popmynst ans | DopmynupoBarthb [Ipes
pacrionoxeHue chepbl 1 | peHIeHUs MPOCTEHIINX | onpeAeTeHne Chepbl U | €HTaIl
IJIOCKOCTH. 3aJa4 Ha COCTaBJIEHUE | IIapa, UX LIEHTPa, ust
ypaBHeHUs chepbl; 0 | paguyca, JHaMeTpa;
(opMyJie BEIUMCIIEHUS | UCCIIE0BAaTh B3aUMHOE
MTOBEPXHOCTHU Ceprl; | pacmonoxkeHnue cheps
9. 9 Cdepa. Kacarenpuas Ogjazenne HaBbIKAMK | U IIJIOCKOCTH, [pe3
IUIOCKOCTh K cepe. U YMEHUSIMHU dbopmynHpoBaTh eHTall
IPUMEHSTh olpeieneHue ust
bopmyIbl A5 KacaTeIbHOU VYueb
pelIeHus MPOCTEHIINX | INIOCKOCTH K cepe, HUK
3a/a4 Ha cocraBienue | GOpMyJIMpOBaTh U LIOP
ypaBHeHHUs cdephl; JIOKa3bIBaTh TeopeMsbl 0 | DOP
10. 10 Coepa. [Tnomans chepsr | DopMupoBanue CBOWCTBE W MPHU3HAKE Vued
YMEHUS IPUMEHATH KacaTelabHOH HHUK
bopmyBl K IUIOCKOCTH, OOBSICHATH, | [[OP
pEIIeHHIO 3a/1a9 Ha YTO MPUHUMALTCS 3a D0P
JI0Ka3aTeJIbCTBO IoImaab chephl U Kak
11. 11 Cdepa. Pemienne 3agau | IloBToputs u OHa BBIPAXKACTCA 4€Pe3 | Jluna
Ha MHOTOT'PaHHMKH, CHCTECMaTU3UPOBATh panuyc cdepsl, pemarh | kuue
WIMHIP, KOHYC, 1Iap. 3HaHUA U YMEHUA 110 OpOCTBIC 3a71a1H, B CcKue
TeMe KOTOPBIX QUIYPUPYIOT | maTep
«MHororpaHHHKH, KOMOHMHAIMU Hajbl
OUIWHAP, KOHYC, MHOT'OT'PaHHUKOB U TCJI
mapy BpAILCHHUS.
12. 12 KonTpoJsbnasi pabGora | IIpoBeputs 3HaHMs U [Ipe3




Ne § «llmamHap, KOHYC, | YMEHHE I10 TEMaM eHTal|
map» «ununap, KoHyc, us
map»

13. 13 3ader Ne 4 «mnunap, | Ilposepurts 3HaHMS U [Ipe3
KOHYC, IIap» yMEHHE IO TeMaM eHTall

«ununap, KoHyc, us
map»
I'naBa 7. O0bemblI Ted1. (15 yacoB)

14 1. O06bem npsimoyroJibHOTO | DOpMHUpOBaHKE OOBACHATD, KaK [Ipe3
napaienenuesa. NpeCTaBICHUN U3MEPSIOTCA 00BEMbI eHTall
[Tonsitue o6bvema. yUYalIuMHCS O TeJ, MPOBOS usi

IMOHATHHU 00BbEMa, O AQHAJIOTHUIO C
dbopmyiie M3MEpEHHUEM ILIOMAAeH
BBIUUCIICHUSI 00BEMa | MHOTOYTOJIHLHHUKOB,
MPSIMOYTOJIBHOTO dbopMynupoBaTh
napaiesenumena; OCHOBHBIE CBOICTBa
OBJIA/ICHUE HaBBIKAMH | 0OBbEMOB U BBIBOJUTH C
U YMEHUSIMH WX MOMOIIBI0 (hOpMYyITy
MIPUMEHSITh o0bema
(dbopMyIbl 00beMa IPsIMOYTOJIBHOTO
MPSIMOYTOJIBHOTO napaieNenue/a.
napajuiesienuneaa K dopmynupoBaTh U
peIeHHIO 3a/1a4 Ha JIOKa3bIBaTh TEOPEMBI
BBIUHCIICHHE; 00 o0bemMe HUIuHApA,

15 2. O6bem mpsmoyronbHOoro | dopmupoBanue pemarh 3a1a4u, Ipes

napaieNenure/a. YMEHUS TIPUMEHSTh CBSI3aHHBIE C eHTaIl
(dhopMyIbl 00bEMa BBIYHMCIICHHEM 00BEMOB | U
MPSIMOYTOJIBHOTO ITHUX TEl. VY4ed
napasJiesienumnesia K HUK
pelIeHuIo 3a/1a4 Ha HOoP
JIOKa3aTeIbCTBO. 50P

16 3. O6bem npsimoii ipusmel | opmupoBaHue [Ipe3

U [IUJIMH]IPA. IpeJCcTaBIeHUN €HTall
YYaIIIMHUCS O ust
bopmyie
BBIYUCIICHHS 00Bhema
NPSIMOI IPU3MBI U
IWIMHAPA,;

17 4. O6mwem npsimoit mpu3Mel | OBJaieHNe HaBBIKAMU [Ipe3
u mrHapa. O0beM 1 YMEHUSIMH eHTaIl
WIMH/IpA. MPUMEHSITH (POPMYIIBI usi

o0Bbema npsmMoit
MPU3MBI U TWIHH]IPA
K DPEUICHHUIO 337249 Ha
BBIUUCIICHHE;

18 S. O6bem npsimoii pusmel | opmupoBanue [Ipe3
U IMIMHIpa. Pemenue YMEHUS IPUMEHSTh eHTall
3a/ad. dhopmyrel 00BemMa ust

PSIMOI IPU3MBI U Yueb




OUWJIMHApPa K

HHUK

PELICHUIO 3a/1a4 Ha ooP
JI0Ka3aTeIbCTBO. 50P
19 6. Brruncinenue o6beMoB dopmupoBaHue BriBonuTh [Ipe3
TeJI C IOMOLIBIO IpeJCTaBICHUN UHTETPaIbHYIO eHTall
OTIpPEIeIIEHHOTO yUYaIIUMHUCS O bopmyy amst ust
UHTErpana bopmye BBIUUCIICHUS] 00BEMOB
BBIUMCIICHUSI 00BEMa | TEJ M JOKa3bIBaTh C €€
HaKJIOHHOMN MPU3MBI HIOMOILBIO TEOPEMBI 00
20 7. O06beM HaKIIOHHOM dopmupoBaHue 00beMe HaKJIOHHOM [Ipe3
IPU3MBI, IpeJCTaBIeHUN IpU3MbI, 00 00BEME eHTall
yUYaIIuMHUCS O nupamubl, 00 oobeMe | us
bopmyie KOHYCa; BBIBOJIUTh
BBIYKCIICHUS 00beMa | (POPMYJIBI IS
MUPaMH/Ibl M KOHYCA; | BBIYUCIIEHHUS 00BbEMOB
21 8. O06veM nHMpamMuIbI OBJajieHHe HABBIKAMHU | YCEUCHHOUW mupamubl | [Ipe3
U YMEHUSMH Y YCEUCHHOT'O KOHYCa, | eHTall
OpUMEHATH (GOpMyIIBl | PelIaTh 3a/1a4H, ust
o0beMa MUpaMHJIBI U | CBS3aHHBIC C
KOHYCa K PEIICHUIO BBIYUCIIEHEM 00BEMOB
3aJa4y Ha BbIUMCIIEHHUE; | OTUX TEIL
22 9. OO6beM KoHYca. dopMupoBaHue [Ipes
YMEHUS IPUMEHSITh eHTaIl
(dbopMyIbl 00beMa usi
IIPSIMOM IPU3MBI U
LWINHAPA, TUPaMUIbI
Y KOHyCa K PEUICHUIO
3a1a4 Ha
JI0Ka3aTeIbCTBO.
23 10. O6wem mapa u miomags | PopmupoBaHue Yueb
chepsl. MIpEeACTaBICHUI HUK
yYalIuMHCS O oop
dbopmyre 20P
BBIUUCIIEHUST 00BeMa
IIIapOBOTO CETMEHTA,
CJIOSI U CEKTOPA;
24 11. O6nbem mapa u wiomaas | OBrnajgeHue HaBBIKAMU
ctepsl. OO6beM U YMEHUSIMH
IIapOBOTO CETMEHTa IPUMEHSTH (HOPMYJITBI
o0beMa I1apoBOro
CeTMEHTa, CII0S U
CEKTOpa K PELICHUIO
3aJa4 Ha BBIUYMCIICHUE,
25 12. O6wem mapa u mwiomans | DopmupoBaHue ®opmynuposate u | IIpe3
cdeprr. O0bemM YMEHUS IPUMEHSTh JIOKa3bIBaTh TEOPEMY eHTaIl
I1apOBOTO CJI0S U ¢bopmyssl 00beMa 00 oObeme mapa v ¢ ee | s

CeKTopa.

mrapoBOro CErMeHTa,
CJIOSA U CCKTOpaA K
PEIICHUIO 3a1a4 Ha
J0Ka3aTCJIbCTBO.

IIOMOIIBKO BBIBOAUTH
dbopMyITy TIIOIAIN
chepsl, pemaTh 3a1a41
C IPUMEHEHUEM




26 13. O0nem mrapa u wiomanas | [logroroBurcs k dbopmys 00beMOB VYuebd
cdepsrl. [Inomanp KOHTPOJILHON paboTe | pa3iIHyYHBIX TEIN. HUK
chepsl. LIOP

20P

27 14. KoutpoJbHas padora [IpoBepuTh 3HaHUS U
Ne3 «O0BbeMbI Te. YMEHHUE YYaIIUXCs 10

Teme «O0beMbl Tely.

28 15. 3ager Ned «O0bembl [IpoBepuTh 3HaHUS U [Ipe3

TeJ. yMEHHE y4alluxcs Mo eHTall
Teme «OOBEMBI Te». usi
I'naBa 4. BekTopsl B mpocTpancTie (6 yacos)

29. 1. [TonsiTue BekTOpa B Brectu nonsitue DopMyITUPOBATH [Ipe3

IIPOCTPAHCTBE. BEKTOpa B OIIpeieIeHNe BEKTOPa, | eHTaI]
MIPOCTPAHCTBE, €ro JJIUHBI, usi
KOJJICHHAPHBIE KOJIJTMHEAPHBIX U
BEKTOPBI, paBHbIE pPaBHBIX BEKTOPOB,
BEKTOPBI, OTPA0OTaTh | MPUBOIUTH IPUMEPHI
Ha IpUMepax buznueckux

30 2. Crnoxenue u Berantanue | ChopmMupoBartb BEKTOPHBIX BEJTMYMH. Ipes
BEKTOPOB. YMHOXKEHUE | HABBIKHU PEIICHUS OOBACHATH, KaK eHTall
BEKTOpa Ha YUCIIO. 3a/1a4 110 U3y4ECHHOU BBOJATCS IEHCTBUS us

teme. [IpaBuio CJIO’KEHUS BEKTOPOB,
TPEYyTOJIbHUKA, BBIYUTAHUS BEKTOPOB U
MHOTOYTOJIbHUKA, IPH | YMHOKEHHsI BEKTOpa Ha
CIIO’KEHUH, YHCII0, KAKUMHU
BBIYUTAHHUE BEKTOPOB | CBOMCTBAMU OHHU

31 3. Cnoxenue u Beruntanue | Chopmupoats 00J1a1a10T, YTO TAKOE Vueb
BEKTOPOB. YMHOKEHUE | HaBbIKM YMHOXEHHE | MPaBUIO HUK
BEKTOpa Ha YUCJIO. BEKTOpa Ha YUCJIO. TPEYTOJbHUKA, LHOP
Pewenue 3anau. Pemenue 3anau. IIPaBUIIO 20P

napaieniorpaMma u
IIPaBUIIO
MHOTOYTOJIbHUKA
CJIO’KEHUS BEKTOPOB,
pelathb 3ajauu,
CBSI3aHHBIE C
JEeUCTBUSIMH HaJl
BEKTOpaMH.

32 4. Komnuianaphsie CdopmupoBath OOBACHATD, KaKHe [Ipe3
BEKTOPBI. MOHATHE BEKTOpHI HA3bIBAIOTCS | €HTAI]

KOMILTAaHAPHBIX KOMILTaHAPHBIMH, us
BEKTOPOB bopmMynHpoBaTh U

33 5. Kommranapusie OsBnajicHre HaBbIKAMHU | JOKa3bIBATh IMpe3
BeKTOpHl. Pemenue Y YMEHUSIMH PEIICHHS | YTBEPKACHUE O eHTalIl
3ajad. 3ajJa4 1o TeMe NpU3HAKe us

34 6. 3auer Ne6. «BekrTopsl B | [IpoBepka 3HaHUN U KOMILIAHAPHOCTH TpeX | Yue®
MPOCTPAHCTBEY. YMEHHH TIO0 TEME BEKTOPOB, OOBACHATD, B | HUK

«BexTops! B 4yeM COCTOUT npasuino | [JOP
MIPOCTPAHCTBCY. napajuiejicnuimneaa 20P

CJIOKCHUSA TPEX




HEKOMILJIaHAPHBIX
BEKTOPOB,
bopMynMpoBaTh U
JI0Ka3bIBaTh TEOPEMY O
pasyioKeHU! JIH0O0ro
BEKTOpA 10 TPEM
HEKOMIJIAaHAPHBIM,
IIPUMEHSTH BEKTOPBI
IIPU peLIeHUN
reOMETPUYECKUX 3a/1a4

I'naBa 5. Mertoa koopauHat B npocrpanctse. (11 yacoB)

35 Koopaunats! To4ky. dopmupoBaHue OOBACHATD, KaK Yueb
Koopaunats! BekTopa. IIPECTaBICHUN BBOJMTCS HUK
IIpssmoyrosbHas y4aluMHUcCs O [PSAMOYTOJIbHAs 1(0) %
CUCTEMA KOOpJIMHAT B IIPSIMOYTOJIbHOM cucrtema koopauHat B | OOP
IIPOCTPAHCTBE CUCTEME KOOpJMHAT B | IPOCTPAHCTBE, KaK

IIPOCTPAHCTBE; OIpEeACIAITCA
OBJIaJICHUE HaBbIKAMU | KOOPJIMHATHI TOUKH U
U YMEHUSMU CTPOMTH | KaK OHM Ha3bIBAIOTCH,
TOUKY IO KaK OIpeNesoTCs
KOOpJAUHAaTaM U KOOpJMHAThI BEKTOPA,
HaXO0JUTh ¢dbopMynupoBaTth 1
KOOpJAMHAThI TOUKH. JIOKa3bIBaTh

36 KoopauHats! TOUKH. dopmupoBaHue YTBEP)KICHHS, O Yueb
Koopaunats! BekTopa. IIpECTaBICHUN KOOPJIMHATAX CYMMBI U | HUK
CBs13b MEXTY y4aluMucs oo Pa3HOCTH JABYX LHOP
KOOpJMHATaMH BEKTOPOB | OIpEIEICHHE BEKTOPOB, O 20P
U KOOpAMHATAMHU TOYEK | KOOPAMHAT BEKTOPA; KOOpJMHaTax

37 Koopaunarts! TOUKH. dopmupoBaHue IIPOM3BEACHUA BEKTOpa | Ilpes
IIpocrenimune 3anauu B MPECTABICHUN Ha 4YHCJI0, O CBA3MU €HTaI]
KOOpJIMHATAX. y4ammumucs oo MEXJy KOOpAUHATaMHU | ns
VYpaBHeHue chepsl. OIpezeieHue BEKTOpA U

KOOpJMHAT BEKTOpa; KOOpJAMHATaMH €r0
OBJIaJICHME HaBblKaMy | KOHIIA U HayaJa,

U YMEHHUSAMH pelarb | BBIBOAUTH U
HECJIOXKHBIE 3a]auu; MCIIOJIb30BaTh IpHU
¢dbopmupoBaHue pEILIeHNN 3a1a4
YMEHHS peuiarhb (GbopMyJIbI KOOPIMHAT
3a/1a4M Ha CEpEMHBI OTPE3Ka,
HaX0X/IEHHE JUTMHBI BEKTOpa U
KOOpJAMHAT TOYEK. pacCcTOSTHUSA MEXTY

38 CkansspHoe dopmupoBaHue ABYMS TOYKAMH, VYueb
IIPOU3BEJICHNE BEKTOPOB | MIPEACTABICHUI BBIBOJIUTH YPABHCHUEC HHUK

yYaluMHUCs O CBSI3U chepbl TaHHOTO HOP
MEXKJly KOOpAuHaTamu | paauyca ¢ IeHTPOM B 20P

BCKTOPOB 1
KOOpAuHaTaMH TOYCK;
OBJIAJICHUEC HaBbIKaAMH
1 YMCHUSAMU

JTAHHOU TOYKE

OPUMEHSTH (HOPMYJIBI




JJI1 pCIICHUA
HCCJIOJKHBIX 3a1a4.

39. 5. CxkansipHoe Brectu onpenenenue | OOBACHATD, KaK Huna
IIPOU3BE/ICHUE BEKTOPOB. | CKAJISIPHOTO OIpeeIsAeTCs yroi KTHYE
yroJl MeKAy BEKTOPAMHU. | IPOU3BENCHMS, MEX]y BEKTOpaMH, CKHe

oTpaboTaTh Ha dbopmynupoBath MmaTep
IpUMepax olpeneneHue UaJIbl

40 6. CkansipHoe dopmupoBanue CKaJISIPHOTO Huna

IPOM3BEICHUE BEKTOPOB. | NIPEJCTABICHUH IIPOU3BEICHUS KTH4Ye
ydalimmcs oo yrie BEKTOPOB, CKHe
MEX]y BEKTOpaMH U (bopMynMpoBaTh U marep
CKaJISIPHOM JIOKa3bIBaTh HAJTBI
IIPOU3BEACHUU YTBEPKJEHHSI O €T
BEKTOPOB; CBOICTBax, OOBSACHATD,
¢dbopmupoBaHue KaK BBIUUCIIUTh YTOJI
YMEHHUSI peliaTh MEXTY ABYMS
3aJjauu Ha HOPSIMBIMHU, a TAKXKe
HaXO0XICHUE YIOJI MEXY IPSIMOU U
CKaJIIPHOTO IUIOCKOCTBIO,
IIPOU3BEICHUS UCIIOJIb3YS BbIpaXKenne
BEKTOPOB CKaJISIpPHOTO

41 7. CkansipHoe OBnazneHue HaBbIKaMH | TIPOU3BEICHUS [Ipe3
HPOM3BECHUE BEKTOPOB. | U YMEHUSIMHU BEKTOPOB Yepe3 X eHTAIl
BBbIYHCJICHUC YIJIOB BBIYHCIIATH YTOJI KOOpAHUHATHI, us
MEXY IPSAMbIMU U MEX]y BEKTOpaMH B IPUMEHSTh BEKTOPHO-
IJIOCKOCTSIMH. POCTPAHCTBE KOOPJMHATHBIA METOJL

42. 8. JBuxenus. dopmupoBaHue IIpY PEIICHUN VY4ed
LlenTpanbHas YMCEHHUS peliaTh FCOMETPUYCCKUX 3a/la9 | HUK
cummertpus. OceBast 3a/1a4yM B oop
CUMMETpHUSL. KOOpJAMHAaTaXx. 90P

43 9. 3epkanpHas cummerpus. | IloBroputs n OOBACHATD, UTO Takoe | Yuebd
[TapayienpHBIN IEPEHOC. | CUCTEMAaTU3UPOBATh oToOpakeHue HUK

3HAHUA U YMEHHUS 110 npoctpancTBa Ha ce0s | LIOP
teme «Meton U B KakoM ciyyae oHo | D0P
KOOpJUHAT B Ha3bIBACTCS
IIPOCTPAHCTBE» JIBHOKEHUEM

44 10 KonTposbHas padora [IpoBepuTh 3HaHUSI U1 | IPOCTPAHCTBA,

Ne 1. «Metop yMEHHUE I10 TEMaM OOBSICHATB, UTO TAKOE

KOOPAMHAT B «IIpssiMmoyronpHas LEHTpaJbHas

NPOCTPAHCTBE». CUCTeMa KOOpJUHAT B | CHMMETpPHs, OCeBast
MIPOCTPAHCTBEY, CUMMETPHS,
«Koopaunatsl 3epKajbHasi CAMMETPHS
BEKTOpa», «CBA3b U TapasuieabHbINA
MEXy KOOpAWHATaMU | IIEPEHOC,
BEKTOPOB U 000CHOBBIBaTh
KOOpAWHATaMU YTBEPKIACHUS O TOM,
TOYEK, YTO 9TU OTOOpAKEHUS
«IIpocreiimie 3agaun | IPOCTPAHCTBA Ha ceOs
B KOOPJMHATAX). SBIISAIOTCA

45 11 3aget Ne 2 «MeToxq [IpoBepuTh 3HaHUSI U | ABUKCHUSIMH,




KOOPIAHHAT B
MPOCTPAHCTBEY.

YMEHHE IO TeMaM
«IIpssmoyromnpHas
cucTeMa KOOpJAWHAaT B
MIPOCTPAHCTBEY,
«KoopauHatel
BEKTOpay», «CBs3b
MEX]ly KOOpAUHATAMH
BEKTOPOB U
KOOpJMHATaMU
TOYCKY,
«ITpoctenimume 3agaun
B KOOpAMHATAaX).

IIPUMEHSATD JBHKECHUS
IIPU PELICHUH
F€OMETPUYECKUX 3a]a4

3aKIIFOUYNTEIIFHOE ITOBTOPCHHUE IIPU MOAT'OTOBKE K HTOT'OBOM aTTeCTalliy 110 ITCOMCTPUU (6‘IaCOB)

46 1 [TapannenpbHOCTH IToBTOpUTH U IIpe3
HPSMBIX M IIJIOCKOCTEN CHCTEMaTU3UPOBATh eHTall
3HaHUS U YMEHUS 110 ust
TeMe «ITap
ajien
BHOCT
b
npsM
BIX U
I10C
KOCTE
w»
47 2 HexaproBel koopaunatel | [IoBTOpUTH M [Ipe3
U BEKTOPHI B CHCTEMaTU3UpPOBATh €HTall
NIPOCTPAHCTBE 3HaHUS U YMEHUS 110 ust
TEME «Jlek
apToB
Bl
KOOp
JIMHA
TBI U
BEKTO
pHI B
npocT
paHCT
BE»
48 3 MHororpaHHuKH [ToBTOPHUTH M [Ipes
CHCTEMaTU3HpPOBATh eHTall
3HaHUS U YMEHUS 110 us
TeME «MHno
rorpa
HHUK
u»
49 4 Tena BpateHus [ToBTOPUTE U [Ipe3
CHCTEMaTU3HpPOBATh eHTall
3HaHUS U YMEHUS 110 us

TCMC

«Texn




Bpalll
eHUS
»

50 5 Hrorosoe [IpoBepka 3HaHMH 1
TeCTHPOBaHHeE. YMCHHM

Huna
KTHYE
CKHI
rmeyar
HBIN
Marep
na

51 6 Hrorosoe [IpoBepka 3HaHuil 1
TeCTUPOBAHME. YMEHHI

Huna
KTHYE
CKHMH
reyar
HBIN
Mmarep
nai

52 Pe3epB

52,5 Pe3epB

cpeacTBa 00y4eHHsI MOTYT OBITh H3MEHEHBI YUHUTENIEM, B 3aBUCUMOCTH OT yCJIOBUI ITPOBEACHUS ypoKa U

CTEIICHU MOATOTOBJIIEHHOCTH YYaIlIUXCA.

5. Kpurepun onieHNBaHHSA YYAIIHXCH 0 MPEIMETY

DopMBI KOHTPOJIS
TEKYyIIEH yCIEBAEMOCTH

Kpurepun onieHuBaHus

yUamuxces
1.0uenka nucomennbix, OnennBanHue MUCHMEHHBIX paGOT
Koumpoﬂbublxpaﬁom B ocHoBe JAHHOT'O OLCHHUBAHUA JIexKar ciaeayronue
oOyuarowuxca no MOKa3aTeNsl: MPaBUIBHOCTh BBIMOJHEHUS W OOBEM BBINOJIHEHHOTO
2eomempuu 3amanus. llpu oOLEHHMBaHMM pPE3yJbTATOB BBINOIHEHUS KaXION

paboTBl OTMETKOH PEKOMEHAYeTCsS YYHUTHIBAaTh YHCIO TPABUIBHO
BBITOJIHEHHBIX 33/IaHUH, KOTOPOE JUIS TIOJIOKUTEIbHOW OTMETKU
(«y1OBIIETBOPUTENBHO») HE JOKHO ObITH HUXKE 60%, a 4711 OTMETKU
«xopormo» - Huxke 90%.

Pabora, cocTosimas U3 NpUMepoB:

Otmetka «5» — 6e3 OmHOOoK.

Otmetka «4» — 1 rpy6as unu 1-2 HerpyObie OIMOKH.

Otmetka «3» — 2-3 rpyOble nin 2-3 HerpyOble OITHOKH.

Otmetka «2» — 4 u 6onee rpyObIX OIIHOKH.

Pa0ora, cocrosinias u3 3a1a4

Otmetka «5» — 6e3 OmHOOoK.

Otmetka «4» —1-2 HerpyOble OmnOKH.

Otmetka «3» —1 rpy0as u 3-4 u 6osiee HETPyObIX OIMIHOKH.

Otmetka «2» — 2 u 6onee rpyObIX OIIHOKH.

KomOuHupoBaHHas padora:

OtmMmeTka «5» — 06e3 ommooK,




nomyckaercsi 1 Herpy6as
omunoOka; OTMmeTka «4» — 1
rpy0as u 1-2 HerpyOsle
OIIIIOKMU.
OtmMmetka «3» — 2-3 rpyOble u 3-4 HerpyOble OIMOKH, PU ITOM
XOJ1 PEIICHHS 33]]a4H JIOJDKEH ObITh BEPHBIM.
OtMmetka «2» — 4 u 6oJiee TPyOBIX OIIMOKH.
KOHTpPOJILHBIH YCTHBIM CYET:
OtMmeTka «5» — 6e3 ommnooK.
Ormerka «4» — 1-2 ommbxu.
OtmeTtka «3» — 3-4 omuoKu.
OtMmeTKa «2» — 5 1 OoJiee OIINOOK.
I'pyOble OIINOKH:
- BBIYUCIIUTEIbHBIC OMIMOKHU B IPUMEpax U 3a7adax;
- OmMOKYW HAa He3HAHUE TOPSIKA BHIMOTHCHHS apU(PMETHICCKUX
JIeHCTBHI;
- HEIMpaBWJIBLHOE pelIeHUe 3a/1a4H (MPOMYCK ACHCTBUS,
HETPaBWIBHBINA BEIOOp NEHCTBHIA, JINIIIHUE IEHCTBHSA);
- HE pellieHa 0 KOHIIa 3a]a4a Uild IpumMep;
- HEBBIIOJIHCHHOE 3aJaHHCE.
HerpyOble oIIMOKH:
- HEpalMOHAJIbHBIN IPUEM BBIUYUCIICHUM;
- HeMpaBWJIbHAS OCTAHOBKA BOIIPOCA K JCHCTBHIO MPU PEIICHUH
3a/1a4H;
- HEBEpHO CPOPMYIMPOBAHHBINA OTBET 3a1aUH;
- HENpaBWIHHOE CIIMCHIBAHKE TAHHBIX (YUCEN, 3HAKOB);
- HE JIOBEJICHUE JI0 KOHIIA MPeoOpa3oBaHUM.
3a rpaMMaTHYecKe OIUOKH, JOMYIIEHHbIe B paboTe, OIeHKa
M0 MaTeMaTHUKE HE CHWXAETCS. 3a HEepSIUIUBO O(OPMIICHHYIO
paboTy, HecoOJIOfeHHEe TMpaBuUi Kauurpaguu oOIeHKa T
MaTeMaTHKe CHI KaeTcsa Ha 1 0aiul, Ho He HIbKE «3».

2.0yenka ycmuuoix
omeemog odyuarouuxcsa
no zeomempuu

Ouenka «5» cTaBUTCS yUYEHUKY, €CITU OH:

a) Mpu OTBETe 0OHAPYKMBAET OCOZHAHHOE YCBOEHUE U3YUECHHOTO
y4eOHOro MaTepuana U yMeeT UM

CaMOCTOSITEITFHO TOJTb30BATHCS;

0) MPOU3BOIUT BBIYMCIICHUS TPABUIILHO, TOCTATOUYHO OBICTPO U
paIMoHaIBHO; YMEET MPOBEPSITH

MIPOU3BEICHHBIC BHIYUCIICHUS;

B) YMEET CaMOCTOSITENILHO PEIIUTh 3a/1a4y; MPABUILHO BBITOJIHSET
3aJIlaHus IPAKTHYECKOTO XapakTepa. OueHKa «4» CTaBUTCS, €CIIA YUCHUK
JaeT OTBET , OJIM3KUH K TPEOOBAHHSIM, YCTAHOBJICHHBIM TSI OIICHKHU &5,
HO YYEHHK JIOMYCKAeT OT/IebHBIE HETOYHOCTH B pab0OTe, KOTOPHIE
WCIIPABIIACT CaM IMPH YKa3aHUHU YUUTEIIS O TOM, YTO OH JIOITYCTHII
OILINOKY.

Ouenka «3» cTaBUTCS YUYEHUKY, €CITU OH MOKA3bIBAET OCO3HAHHOE
yCBOEHHE 00Jiee OJIOBUHBI N3YYEHHBIX BOIIPOCOB M HCITPABIISET
JIOTIYIICHHBIE OMIMOKH MOCIIE TIOSCHEHUS YUUTEIS.

OuneHka «2» CTaBUTCS YUECHUKY, €CITH OH OOHAPYKUBACT HE3HAHHE
0oJIbIIIeH YaCcTH MPOrPaMMHOTO MaTepHalia, He CIIPABJISIETCS C PeIICHUEM




3a/1a4 U IPUMEPOB.

3. Mamemamuueckuii
OUKmanm

[Ipu onieHKe MaTeMaTUYECKOTO AUKTaHTa, BKItoyatoniero 12 umu Gonee
apudmeTnyecKux NeHCTBUM, CTABATCA CIEIYIOIINE OTMETKH:

Omenka «5» cTaBUTCA, €ClU BCs padoTa BBITOTHEHA 0€301IHO0YHO.
OreHka «4» CTaBUTCS, €CJIM BBIITOJTHEHA HEBEPHO 1/5 4acTh MPpUMEPOB OT
uX 0o011ero yuca.

Onenka «3» cTaBUTCS, €CIIU BBIMOJIHEHA HEBEPHO Y4 4acTh MPUMEPOB OT UX
o011Iero vucna.

Onenka «2» cTaBUTCS, €CIIU BBIMOJIHEHA HEBEPHO Y2 4acTh MPUMEPOB OT UX
o0111ero vucna.

4.Tecm «5» - BepHo BeimoHeHO 90-100% 3amanuii.
«4» - pepHo BbIoJIHEHO 89-70% 3amaHuii.
«3» - BepHO BhIMOTHEHO 69-50% 3amanmii.
«2» - BepHO BbIosiHeHO MeHee 50% 3agaHui.
5. O6wan - He3HAHHE WJIM HEIIPaBUIIBHOE MIPUMEHEHUE CBOMCTB, IPaBHJI,

Knaccuguxkayus ouuoox

QJIITOPUTMOB, CYILIECTBYIOLINX 3aBUCUMOCTEH, JIEKAILUX B OCHOBE

BBIITOJIHCHUSA 3aJaHU UJIX UCIIOJIB3YEMbBIX B XOAC €TI0 BBIITOJIHCHUA

RRHHG, RBBRAHEEY, 3a1aHus - TpOBEpKa

- MPOMYCK YaCTH MAaTEeMAaTHYE€CKUX BBIKJIA/IOK, IEHCTBUM,
oreparyii, CylecTBeHHO BIUSIONIUX Ha TIOJyYeHUE MPAaBUIHLHOTO OTBETA;

- HECOOTBETCTBHE MOSCHUTEIBHOIO TEKCTa, OTBETA 3adaHus,
HaWMEHOBAHUS BEJIMYHUH BBIMOIHEHHBIM JIEUCTBUSAM U TIOJTYYCHHBIM
pe3yabTaTam;

- HECOOTBETCTBUE BBIMIOJHEHHBIX U3MEPEHUN U TEOMETPHUIECKUX
MOCTPOEHUM 3a/JaHHBIM [TapaMeTpam.

Heoouemui:

- HeMmpaBWJIbHOE CIHUCHIBAHWE JAHHBIX (YHCEN, 3HAKOB, 0003HAYEHU,
BEJIMYHH);

- OIMOKM B 3aIHUCIX MAaTEMATHYECKUX TEPMUHOB, CHMBOJIOB TIPH
0pOpMIIEHUN MaTEeMAaTUUYECKUX BBI-

KJIaJ10K;

- HEBEpHbIE BBIUMCIIEHUS B Cy4yae, KOT/Ia LIeb 3a/1aHUs HE CBsA3aHa C
MIPOBEPKOI BHIUUCITUTEIHHBIX YMEHUN U HABBIKOB;

- HaJW4He 3allMCH ICUCTBUM;

- OTCYTCTBHE OTBETa K 33/IaHUI0 UM OIIMOKH B 3alMCU OTBETA.
CHmKeHre OTMETKH 3a o0I1iee BIieYaTICHHE OT PaboThI
JOTYCKaeTCs B CiIyvasiX, yKa3aHHbIX Bbille. OueHnBaHue
YCTHBIX OTBETOB

B ocHOBY olleHMBaHUs YCTHOTO OTBETA YYaIIUXCS MMOT0KEHbI
CJIETYIOIINE TTOKA3aTeH: PaBIIBHOCTh, 000CHOBAHHOCTb,
CaMOCTOSATECILHOCTh, IIOJHOTA.

Owiubku:
- HEMPABWIbHBIA OTBET HA MIOCTABJICHHBINA BOIPOC;
- HEYyMEHHE OTBETUTH HA IMOCTABJIECHHBIN BOTIPOC WIH
BBHITIOTHUTH 331aHKe 0€3 TTOMOIIU YUUTEISI; - IPH
MPaBUIILHOM BBHITIOJIHCHUH 331aHUST HEYMEHHE 1aTh




COOTBETCTBYIOIIHE OOBICHCHHUS.
Heoouemui:
- HETOYHBIM MJIM HETOJIHBIN OTBET Ha IMOCTABJICHHBIN BOIIPOC;
- IPU TIPABUIILHOM OTBETEC HEYMEHHE CAMOCTOSITEIIPHO WIH MOJTHO
000CHOBATh U POUILTIOCTPHPOBATH
ero;
- HEyMCHHE TOYHO C(OPMYJIHUPOBATH OTBET PEIICHHOM 3a/1a4H;
- MEJIEHHBIN TEMII BBIITOIHEHHUS 3a0aHus, HE SIBIISIOIAACS
WHIUBUAYATBHONW OCOOCHHOCTBIO IIKOJBHUKA;
- HEeTIPaBWJIHHOE TIPON3HOIICHUE MATEMAaTHICCKUX TEPMHHOB.

6. Onucanue MATEPHAJbHO-TEXHMYECKOr0 H Y4€0HO-METOJAHYECKOr0 o0ecreueHns

=

padoueii MPOorpamMMabl.

YMK

_Anre0pa n Havasa maremaTtrueckoro aHanuza 10-11 kmaccel. (ba3oBblii ypoBeHB)
Metoanueckoe nocodue i yuyuTes.
A.I''Mopnaxosuy, [1.B. Cem&noB. — 4-e u3z., nepepad. —

M. :Muemo3uHa, 2018. -232 c.

Anre6pa u Hadana marematudeckoro anamusa 10-11 knaccel B 2 4. Y. 1. Yuebuuk
JUIS ydauuxcs o01meo0pa3oBaTebHbIX YUpeKIeHHH (0a30BbIld ypPOBEHB) /
[A.I''MopakoBuu u ap.]; mox pea. A.I.Mopakosuya.- 13-e u3., crep.- M.
:Muemo3suna, 2012

Anrebpa u Havyana Maremarnueckoro ananusa 10-11 kmaccel B 2 4. Y. 2. 3amauynuk
JUTSL yJaruxcst 001eo0pa3oBaTeabHbIX yupexaeHui (0a30BbIid ypOBEHB) /
[A.I'.'Mopakosud u ap.]; moxa pea. A.I.Mopakosuua.- 13-e uzn., crep.- M.
:Muemo3suna, 2012

I'mu36ypr B.M. AnreOpa u Hauyana ananusa. 10 kinacc. KoHTponbHble paOoThl [uis
yuamuxcs o0mieo0pa3oBaTebHbIX yupexieHui (6a30Bblii yposens)/ B.M. I'mu30ypr;
noJx pea. A.I'Mopakosuya.- 3-¢ u3a., crep.- M.: Muemo3usa, 2013

I'eometpus. COopHuK npuMepHbIX pabounx nporpamm. 10-11 kmaccsl: yueo.
nocobue st 0011e00pa3oB. opranu3aiuii: 6a3oBbIil U yriryO1. ypoBHH / [COCT.
T.A.Bypmuctposa].-3-e uzz. nomn.-M.: [IpocBemenne, 2019.

b.I'.3uB, B.M.Maiinep I'eomerpus. unaktnyeckne Mmarepuansl. 10 kimace.-M.:
[Ipocsemienue, 2014

M.A . Nuenckas 'eomerpust. CamocTosITeNbHBIE U KOHTPOJIbHBIE paboThl 10
Kiacc:yueb. mocodue s 001meo0pa3oBart. yupexkaeHui: 6a30BbIi YPOBEHBD/ .-

M.A Muenckas.- 2-e u3a.- M. : [IpocBemienue. 2020.

Nuenckas M.A. reometpus. Kontponbusie pabotsl. 10-11 kmaccesl: yueb. [Tocobue
JUIs 001eo0pa3oBar. opraHu3aiyii: 6a3oBbiil ypoBeHb/ M. A.MueHckas.- 2-e u3f.- M.
: IIpoceemenue. 2020.

VYyeOnuk «I'eomerpus 10 — 11» aBtopsl JI.C.Atanacsn, B.®.byty3oB, C.b.Kagomies
1 71p.0a30BbIi U poMIBHBINA ypoBeHb. 2020r.



HurepHeT-pecypchbl

e http://Www.prosv.ru - caiit usnarensctBa «IIpocBemienne» (pyopuka
«Marematuka)

e http://www.edu.ru - ®enepanbublii mopran Poccuiickoe o6pasoBanme

e ttp://www.school.edu.ru - Poccuiickuii 001eo0pa3zoBaTebHbIi MOPTaT

e ww.1lseptember.ru - Bce npuioxkeHus K razere «1ceHTsiOps» http://school-
collection.edu.ru — exuHas Ko/uIeKIHs UPPOBBIX 00PA30BATEIBHBIX PECYPCOB

YyeOHo-NpakTHIECKOE M YIEOHO0-1200pATOPHOE 000PYIOBAHNE

KoMIuIeKT uepTeKHbIX HHCTPYMEHTOB (KJIACCHBIX M pa3aTOYHBIX): JIMHEHKa, TPAHCIIOPTHD,
yronbHuK (30°, 60°, 90°), yronbauk (45°, 90°), HUPKYIIb.

KoMIexTe! NIaHMMETPUYECKUX U CTEPEOMETPUUECKUX Tell (JIEMOHCTPALIMOHHBIX U PA3AaTOYHbIX).
KommuiexT nns moaenupoBanus (BeTHast OyMara, KapTOH, KJIed, HOXKHMIIBI, IJTACTUIINH).

7. Jluct koppexkunu Padodeii nporpamMmpl

Ne mpukasa 1upeKTopa mKOJIbI Bun xoppekunu (coBMelieHue, Howmepa u Tembl ypoKOB, KOTOpbIE
Ha OCHOBE KOTOPOT'O BHECEHBI HCII0JIb30BaHUE PE3EPBA) MOABEPIVIUCH KOPPEKIUHU
M3MEHEHUsS B pabouyto
porpammy




