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MHNOACHUTEJBHASA 3AIINCKA

Hacrtosmass mporpamma 1o wmartematuke i 10 kmacca (MpoQuIIBHBIM  YPOBEHB)
COCTaBJIeHA Ha OCHOBe @DeAepanbHOr0 KOMIOHEHTa TIOCYJapCTBEHHOIO CTaHIapTa
cpenHero oOpa3zoBaHusl (COOpPHMK HOPMATHBHBIX JIOKyMeHTOB Maremaruka /CocT.
3. 1. Iuenpos, A.I'. ApkaabeB — 2¢ uzn. —M.:JIpoda-2007 r.), mpuMepHOI pOorpaMMBbI JIJIs
00111e00pa30BaTeNbHBIX YUPEKICHUHN 1O alredpe U HayajsaMm MaTeMaTHYeCKOTo aHalu3a K
YMK «Anrebpa - 10 kimacc. IlpodunbHbiii ypoBeHb - aBTop A.I.MopakoBuu»
[[Iporpammbl 111 001I€00pa3oBaTENbHBIX — yUpekaeHud. Anrebpa W Hadana
maTeMatudyeckoro ananmsa. 10-11 xmaccel.  ABtopsi-coctaButenu .M.3ybapesa,
A.I' MopakoBuu — M.: Mmuemosuna, 2007.] ©u nOpuMepHOH  IpOrpamMMbl
oOmeoOpa3oBarenbHbiX yupexaenuid. ['eometpus. 10-11 xmaccel. Coct. Bypmucrpoa
T.A.-M.: IIpocsemenne, 2008r.

B npopuiabHOoM Kypce conaepkaHue oOpa3oBaHHUsA, MPEACTABICHHOE B OCHOBHOM
IIKOJIE, Pa3BUBAETCS B CIEAYIOIIMX HAIIPABICHUAX:

* cHUCTeMaTH3auus CBEIEHUH O yucnax; (HOpMUPOBAHHME MPEACTABICHUN O
PaCHIMPEHUH YHUCJIOBBIX MHOXECTB OT HATypaJbHBIX /10 KOMIUIEKCHBIX KakK CI0co0e
IIOCTPOEHUSI HOBOTO MAaTEMAaTUYECKOI0 alapara Uil PEIIeHHs 3a7a4 OKpPY>KALIET0 Mupa
Y BHYTPEHHMX 3a/1a4 MaTEMaTUKH; COBEPLICHCTBOBAHUE TEXHUKHU BBIYHCIICHUN;

* pa3BUTUE M COBEPILICHCTBOBAHME TEXHUKHU alredpandeckux IpeoOpa3oBaHUH,
pELIeHUs] YPaBHEHUI, HEPABEHCTB, CUCTEM;

* CcHUCTEMaTu3allisig W paclIUpeHHE CBEJECHUH O (PYHKUMSIX, COBEPLICHCTBOBAHUE
rpaduyecKux YMEHUN; 3HAKOMCTBO C OCHOBHBIMU MJIESIMU U METOJAMH MaTeMaTUYECKOTO
aHaiM3a B 00beMe, IMO3BOJSIOUIEM MCCIEI0BaTh 3JIEMEHTapHble (PYHKIMH W pelaTh
MpOCTENIINE TeOMETpUUECKUe, (PU3UUECKUE U APYTHE 3a/1aUH;

* pacIIMpeHUEe CUCTEMbl CBEJAEHUN O CBOWMCTBAaX IUIOCKHX (PUTYp, CUCTEMATUYECKOE
M3Y4YEHUE CBOMCTB MPOCTPAHCTBEHHBIX TEJl, pa3BUTHUE MPEICTABICHUNA O T€OMETPUUECKHUX
U3MEPEHHUSIX;

* pa3BUTHE MPEACTABICHUI O BEPOATHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B
OKPY>KaloIlleM MHPE;

* COBEpPUICHCTBOBAHME MAaTEMaTUYECKOIO Pa3BUTHS JI0 YPOBHS, IO3BOJISIOLIEIO
CBOOOJHO MPHUMEHSTh U3y4YeHHbIE (aKThl U METOJbI MPU PEIICHUU 3334 U3 Pa3InYHbIX
pa3zenoB Kypca, a TAaKKe UCIOJIb30BAaTh X B HECTAHIAPTHBIX CUTYalUX;

* (¢opMupoBaHHE  CIOCOOHOCTM CTPOMTh W  HCCJIENOBaTh  IPOCTEHIINE
MaTe€MaTUYECKHE MOJENHM IpU PEIICHWH NPUKIAAHBIX 337ad, 3aJad M3 CMEXKHBIX
OUCLMIUIMH, YIIIyOJieHHue 3HaHUM 00 OCOOEHHOCTSAX NPUMEHEHUS MaTeMaTHUYeCKUX
METO/IOB K MCCJIEIOBAHHUIO MPOIIECCOB U SIBJICHUI B IPUPOJIE U OOILIECTBE.

B  paboueit mnporpamMme  MpeNCTaBIEHbI  COJAEpPKAHHE  MaTEMaTHYECKOTO
oOpa3zoBaHus, TpeOOBaHMS K OO0A3aTEIBHOMY YPOBHIO MOATOTOBKHA 0O0yYarolerocs,
KPUTEPUHU U HOPMBI OIICHKU 3HAHWUW, YMEHUN U HaBBIKOB 00YYarOIIMXCsl, BUAbl KOHTPOJIS,
pecypcHoe obecrieueHue MporpaMmsl (JIUTeparypa), TEeMaTUUEeCKOE TIJIaHUPOBAHUE YPOKOB
MaTE€MAaTHUKHU.

B cootBerctBUe ¢ denepaiibHbIM 0a3UCHBIM yYE€OHBIM IUJIAHOM Ha U3Yy4YEHHE
MaTeMaTHKHU Ha npoduisHOM ypoBHE B 10 Kiacce OTBOAUTCS 6 4acOB B HEAEIIIO.

Kypc matematuku 10 kiacca COCTOUT U3 CIAEAYIOIIUX MPEAMETOB: «Anredpa u Hadana
aHanuza», «l'eomeTpus», «INEMEHTHI JOTHMKH, KOMOMHATOPUKU, CTAaTUCTHUKUA M TEOPHUH



BEPOSITHOCTH», KOTOpPBIE H3ydaroTcs Oyiokamu. Pabouas mporpaMma KOHKPETHU3HPYET
colepKaHUE TPEAMETHBIX TeM O00pa30BaTENPHOTO CTaHAApTa W IMOKa3bIBaeT
pacmpeneneHre yaeOHbIX 9acoB Mo pazaenam Kypca. CornacHo denepanbHOMY Oa3uCHOMY
y4eOHOMYy TUIaHy i oOpa3oBaTelNbHBIX yupexaeHuit Poccuiickoit denmepanuu Ha
U3ydeHHe anreOpbl U HavyallaM MareMmarudeckoro aHanusa B 10 (mpoduiibHBI ypOBEHB)
kjacce orBoauTcst 136 yacoB u3 pacuéra 4 yaca B HellENIO, HA U3ydeHue reomMeTpuu B 10
Kjlacce OTBOAMTCS 68 uvacoB M3 pacu€ra 2 yaca B Hexaemo. PabGouas mporpamma 1o
maTeMatuke mig 10 kiacca paccuMTaHa Ha 3TO ke KoiaudecTBo yacoB. Beero 204 yaca, 6
4acoB B HeJeNI0. B COOTBETCTBUMU C ATUM COCTaBJIEHO TEMAaTHYECKOE IUIAHWPOBAHUE HA
204 ypoka.

Llenu uzyuenusn mamemamuxu:

e OBJIAJIeHHEe CUCTEMOH MAaTeMATHYECKUX 3HAHMWA M yMeHUii, HEOOXOIUMBIX ISt
MPUMEHEHUSI B MPAKTUYECKOW JESATEIBHOCTH, U3YUYEHUSI CMEXHBIX JUCIUIUINH,
MPOJIOJKEHUS 00pa30BaHUS;

® MHTe/UIEKTyaJlbHOEe pa3BuTHe, (OPMUPOBAHWE YMEHUH TOYHO, TPaMOTHO,
apryMEHTUPOBAHO H3JIaraTh MBICIIM KakK B YCTHOM, Tak U B MHCbMEHHON ¢opme,
OBJIAJICHUE METOJIaMU TOMCKa, CUCTEMAaTU3alliy, aHaiu3a, Kiaccudukanuu uHdopmauu
U3 pa3IUYHbIX UCTOYHUKOB (BKJIIOYasl YU€OHYIO, CIIPABOYHYIO JIUTEPATYPY, COBPEMEHHbBIC
nH(OpPMAIMOHHBIE TEXHOJIOTHUH);

e (opmMupoBaHHUe MpeACTABJIEHNH 00 HUJIeIX U METOJIaX MAaTEeMaTUKHU KaK CPeJCTBa
MOJICTUPOBAHUS SIBJICHUHN U MIPOIIECCOB;

® BOCIHHMTAHHE KYJIbTYpPbl JUYHOCTH, OTHOUIEHUS K MAaTeMaTUKE KakK K 4YacTu
00II1eYeIOBeYECKON KyJIbTYphl, MOHUMAaHWE 3HAYUMOCTH MaTeMaTHUKUA Uil Hay4dHO-
TEXHUYECKOTO IIporpecca.

OmauyumenbHulx 0cobeHHocmell pabdoueli Npo2pammbsl N0 CPABHEHUIO C NPUMEPHOU Hem.
Cpok peanuzayuu paboueti y4ebHol npocpammbl — OJUH yIeOHBIN TOI.

B nanHOM Ki1acce BeAYIIUMH Memodamu 00yyerus: PEeIMETY SBIISIIOTCS: MOUCKOBBIH,
OOBSICHUTETLHO-UJUTFOCTPATUBHBIM M penpoayKTUBHbIA. Ha ypokax uCHonb3yroTcs
NeMeHmbl_CedVIOUUX MEXHON02Ull: TAYHOCTHO OPUEHTUPOBAHHOE 00yUeHHEe, O0ydeHre
¢ npuMeHeHneM onopHbIx cxem, MKT.

Yposenwv 06yuenus: npodUIbHBIN.

Dopmbl RPOMEHCYMOUHOU U UMO2080U AMMECMAUUY.

[IpomexxyTouHast arTecTanus MPOBOIUTCA B (hOpME KOHTPOJIBHBIX, CAMOCTOSTEIBHBIX U
3a4eTHBIX PaboOT, MATEeMAaTUYECKUX TUKTAHTOB. MITOrOBasi arrecTaius MpeaycCMOTPEHA B
BUJIC JIBYXYaCOBOI UTOTOBOW KOHTPOJIHHOU PabOTHI.

Bo3moskHO mpoBenieHre y9eOHbIX 3aHATHI B AMCTAHIIMOHHOM pekume. [Ipu npoBenenun
JTUCTAHITMOHHBIX 3aHSATUH MCIONB3YIOTCS obOpaszoBarenbHbie miaTdopmel POIII, Dmoc,
BHJICOMaTEepHalIbl ¢ MPUMEeHeHneM Z0om, Youtube, BUIeOypOKH.

Copep:xanue TeM y4eOHOI0 Kypca.

AJureOpbl 1 HAYAJIA MATEMATHYECKOT0 AHAIN3A
IToBTOpenune matepuasa 7-9 kiaccos (34)



HeiictBuTebHbIE uyncaa (124)

Hatypanbubie u nensie yucna. Jlemumocts yucen. OCHOBHas Teopema apupMETHKU
HATYpAJIBHBIX 4HCENl. PanuoHanbHBIE, WPPALUOHAIBHBIE, JCUCTBUTEIBHBIC YHCIA,
yucioBas mnpsiMas. UucnoBble HepaBEHCTBA. AKCHOMAaTHKA JIEUCTBUTEIBHBIX YHUCEIL.
Monynib JEUCTBUTEIBHOTO YKCia. MeTo1 MaTeMaTUYeCKOW UHIYKIIAH.

Yucaosbie pynkuun (104)

Omnpenenenrne 4YUCIOBOM (DyHKIMHM, CMOCOOBI €€ 3aJaHus, CBOWCTBA (YHKIHUH.
[lepuonuueckuie u oOpaTHbie QYHKIUU.

Tpuronomerpuueckue GyHkuuu (244)

UucnoBasi OKPYKHOCTh Ha KOOPJIMHATHOW IIOCKOCTU. CHHYC M KOCHMHYC. TaHreHc u
KOTaHI'€HC. Tpuronomerpuueckue byHKIMHA YUCIOBOTO apryMeHTa.
Tpuronomerpuueckue (YyHKIUKA YTJIOBOIO aprymMeHTa, MX CBOMCTBA U TpaduKH.
Cxatve W pacTsbkeHHE TpauKOB TpUTOHOMETpHUYecKHX (yHKIuil. OOpaTHbIe
TPUTOHOMETPUUECKHE (PYHKIIUH.

Tpuronomerpuyeckue ypaBHeHus: 4 HepaBeHcTBa (104)

[Ipocreiimme TPUTOHOMETPUYECKUE YPABHEHHS M HEPABEHCTBA. METOHABI pELICHHS
TPUTOHOMETPUYECKUX YPABHEHUM: BBEACHHUE HOBOM IMEPEMEHHOM, Pa3JI0KEHHUE Ha
MHOXHUTEHU, OTHOPOJAHBIE TPUTOHOMETPUUECKHUE YPABHEHUSI.

IIpeoGpa3zoBaHue TPUTOHOMETPUYECKHX BbIpa:keHuii (214)

@opMyJIbl CIIOKEHUS, NPUBEICHUS, IJBOMHOIO apryMEHTa, IOHWKEHUS CTEIICHHU.
[IpeoOpazoBanue CyMMbl TPUTOHOMETPUYECKHX (GYHKUUA B  TPOU3BEACHHE.
[IpeoOpazoBanue Mpou3BECHUN TPUTOHOMETPUUYECKUX (PYHKIUN B CyMMbl. MeTOIbI
pEIIeHUs] TPUTOHOMETPUIECKUX YPABHEHU (TTPOIOJKEHNE).

KommiekcHbie yucia (94)

Kommiekchbie uncna u apudmernyeckue onepanuu Hajl HUMu. KoMIuieKCHbIE Yucia u
KOOpJIMHATHAs IUIOCKOCTh. TpuroHomerpuueckas (opma 3amucu KOMILJIEKCHOTO
yucaa. KoMIUIEKCHbIE YKMCia UM KBaJApaTHbIE ypaBHEHUS. Bo3BeneHHE KOMIUJIEKCHOTO
Yucla B CTEeNEHb. V3BeueHne KBaJpaTHOTO U KyOMYECKOTr0 KOPHS M3 KOMILIEKCHOIO
qyuca.

IIpousBoanasn (294)

Ompenenenre YUCIOBOM TOCIEIOBATEIBHOCTH W CHOCOOBI ee 3amanus. CBoMCTBa
YHUCJIOBBIX IOCIIEI0BATEIBHOCTEM.

Omnpenenenne npezaena MOCJIEIOBATEIBLHOCTH. CaoiicTBa CXOISIIIHNXCS
nocjeAoBaTeabHOCTEH. Bpruncienue mnpenenoB mocienoBarenbHocTel.  Cymma
OECKOHEYHOU T€OMETPUIECKON TTPOTPECCHH.

[Ipenen ¢ynkiun Ha OeckoHeunoctu. [lpengen ¢ynkimu B Touke. [Ipupamenue
aprymenTa. [Ipupamenue ¢pyHKIuu.

3agauu, MNPUBOASIIME K TMOHSATUK MPOU3BOAHOW. OrnpenesieHue MpOrU3BOJAHOM.
Anroput™m OTbhICKaHUsi Tpou3BojgHON. Dopmynsl auddepenuupoBanus. I[Ipasuna
muddepenuupoBanusi. [lonstue npousBogHoi N-ro mopsaka. duddepenuupoBanue
cinoxHot  ¢ynkuuu. uddepenuupoBanue oOpaTHOM GyHKUMHU. YpaBHEHHE
KacaTenbHOM K Tpaduky QpyHKIUM. AITOPUTM COCTaBJICHUS YPAaBHEHUS KacaTeJIbHOU K
rpaduky ¢pyHkiuu y = f(x).

IIprmenenne Npon3BOIHOM IS JOKA3aTEIbCTBA TOKIECTB U HEpaBEeHCTB. [locTpoenue
rpadgukoB (ynkmumii. [IpumeHeHne TPOWM3BOMHON ISl OTHICKAHWS HAMOOIBIINX U



HAaWMCHBIIIMX 3HAYCHUN HEMpPEephIBHOW (YHKIMM Ha TPOMEXKYTKE. 3aaadd  Ha
ONTUMU3ALHUIO.
8. KomOuHaTOpHKA U BepPoOSITHOCTH (84).
[IpaBuno ymuoxenus. [lepectaHoBku u (hakTopuanbsl. BeIOOp HECKOIBKUX 3JIEMEHTOB.
Coueranus u pazmenienus. bunom Heiorona. Ciyuaiinble COOBITHS M X BEPOSITHOCTH.
I'eomeTpus
1. Brenenue (64).
[Ipenmer crepeoMeTpun. AKCUOMBI CTEPEOMETPUH. HEKOTOPBIE CIIECTBUS U3 AKCUOM.
Ocnoénas yenb — TO3HAKOMUTH Y4YaIIUXCS C COJIEPKAHUEM Kypca CTEPEOMETPHUH, C
OCHOBHBIMHU TOHATHSIMU U aKCMOMaMH, NPHUHATHIMU B JTAaHHOM KYpPCE, BBIBECTH IIEPBBIC
CJIEACTBUS U3 aKCUOM, JaTh MIPEACTABICHUE O T€OMETPUUYECKUX TEJIAX U UX MMOBEPXHOCTSIX,
00 H300paXKCHUU MPOCTPAHCTBEHHBIX (PUTYp HA UepTeke, O MPUKIAJHOM 3HAYCHUU
r€OMETPUH.
2. IlapanieJbHOCTH MPAMBIX M IJI0CKOCTel (2049).
[TapanienbHOCTh NPSAMBIX, IPSIMON U TNIOCKOCTH. B3auMHOE pacmnoioxKeHUe JIBYX MPSMbIX
B MPOCTPAHCTBE. YTOJ MEXy AByMs npsiMbiMu. [lapamnensHOCTh tockocTen. Terpasap
Y NapaJulesIeTUIe.
OcHosHasa yenb — cPOPMUPOBATH MPEJCTABICHUS YYAIIUXCS O BO3MOMKHBIX CIydasx
B3aMMHOT'O PAaCIIOJIOKEHHS JBYX MPSAMBIX B IPOCTPAHCTBE, MPAMOU U INIOCKOCTH, H3YUUTh
CBOMCTBA U MIPU3HAKHU MAPAIJIETBHOCTH NPSIMBIX U MIIOCKOCTEM.
3. IlepneHAUKYJISPHOCTDH NPSAMBIX U ILIOCKOCTEM (204).
[leprieHAUKYISIPHOCTD NPSIMOM U MIIOCKOCTHU. [leprneHauKyIsip 1 HAKJIIOHHBIE. YTOJI MEXKIY
NpsAMOM M IUIOCKOCTBIO. [IByrpanHeii yron. IlepneHauKyIsipHOCTBb IIIOCKOCTEM.
Tpexrpanubii yroy. MHOrorpanssiii yroJi. IleprnesaukyIsspHOCTh IIJIOCKOCTEN.
OcHnognas yenvb — BBECTHU MOHSITHUS MIEPIICHANKYIIPHOCTH MPSMBIX U TJIOCKOCTEHN, U3YUUTh
MPU3HAKU MEPIICHANKYISIPHOCTH MPSIMOM U TJIOCKOCTH, ABYX IJIOCKOCTEH.
4. Muororpanauku (144).
[Tonstne wmHororpanHuka. ['eomerpuueckoe Teno. Teopema Oiinepa. Ilpuszma.
[IpoctpanctBenHas teopema IIudaropa. [Tupamuaa. [IpaBunbHbIe MHOTOTPAHHUKH.
Ocnognas yenb — TO3HAKOMUTH YYaIIUXCS C OCHOBHBIMH BHJaMU MHOTOIPAHHUKOB
(mpu3ma, TUpamMmuaa, yceueHHas mnupamuaa), ¢ GopMmysoi Oiiaepa NS BBITYKIBIX
MHOTOTPaHHHUKOB, C TPABHJIbHBIMU MHOTOTPAaHHUKAMU U 3JIEMEHTAMHU UX CUMMETPHHU.
5. BekTopsbl B IpocTpaHcTBe (/4).
[Touatne Bektopa B mpocTpaHcTBe. CIOKEHHE W BBIYUTAHHE BEKTOPOB. YMHOXKECHUE
BEKTOpa Ha uncyio. KoMmrianapHbie BEKTOPHI.
OcHosHas yenb — BBECTH TIOHATHE BEKTOpa B TMPOCTPAHCTBE, CGHOPMHUPOBATH
MIPEJICTABIICHUS YUYaAIIUXCS O CJIOKEHUU U BHIYUTAHUM BEKTOPOB, YMHOXKEHHHM BEKTOpa Ha
YHUCJI0, KOMIUJIaHAPHBIX BEKTOpax.
6. IloBTopenue. Penmenue 3ana4. UToropasi KOHTpoJibHasi padora. (114).
7. Pe3epsB (64).

TpeboBaHusl K YPOBHIO MOATOTOBKH YYAIIUXCH
B pe3ysabTare usyueHuss MaTeMaTUKH HA NPOUIBHOM YPOBHE YYE€HHUK J10/KEH
3HATL/IIOHUMATD:
® 3HAaYCHHUE MAaTEMATUYECKON HAYKH JUIsl PEIICHUS 3a/1a4, BO3HUKAIOIIUX B TEOPUU U
MPAKTUKE; IIUPOTY U B TO K€ BPEMSI OTPAHUYEHHOCTh TPUMEHEHHUS



MaTEeMaTHYECKUX METOJIOB K aHAIIU3y U UCCIIEI0BAHUIO IPOIIECCOB U SBJICHUI B
MPUPOJE U OOIIECTBE;

® 3HAYEHUE MPAKTHKHU U BOIPOCOB, BOSHUKAIOIINX B CAMOI MaTeMaTHKe IS
(opMHpOBaHUs U PA3BUTHUS MaTeMaTUYECKON HAYKU; UCTOPUIO PA3BUTHS MOHATHUS
qHcia, CO3/IaHusl MATEMaTHYECKOTO aHATN3a;

® YHHMBEpCAIbHBIN XapaKTep 3aKOHOB JOTHUKU MAaTEMAaTUYECKUX PACCYKIACHHM, UX
MPUMEHUMOCTH BO BCEX O0JIACTSAX UEIOBEUYECKOM JIeATEIbHOCTH;

® BEPOATHOCTHBIN XapakTep Pa3IMYHBIX MPOIECCOB OKPYKAIOIIETO MUPA;

® PpOJIb aKCHOMATHKHU B MaTEMATHUKE; BOZMOKHOCTh IIOCTPOCHUSI MATEMaTHIECKUX
TEOpHii Ha AKCHOMAaTHUYECKOW OCHOBE.

Tema: HYucnoevie u dykeennvie eviparicenus. Hauana mamemamuueckozo ananusa.
Yyamumiics 105KeH yMeTh:
® BBHIOJIHATh apU(PMETUUECKUE JIEUCTBUSI, COUETasi YCTHbIE U MUCbMEHHbBIE MPUEMBI,
IPUMEHEHUE  BBIYMCIHUTEIBHBIX  YCTPOMCTB; HAaXOAWTh 3HAYEHUE  KOPHI
HAaTypaJbHOM CTENEHH, WCIOJIb3ys MpPU HEOOXOJUMOCTH BBIYUCIUTEIbHBIC
YCTPOMCTBA; MOJB30BATHCS OLIEHKON M MPUKHUJKOW MpPU NMPAKTHUECKUX pacyéTax;
BBINIOJIHATh ~ JEUCTBUSL €  KOMIUIEKCHBIMH  YHUCJIIAMH,  I1OJIb30BAaThCS
reOMETPUYECKON MHTEpHpETaell KOMIUIEKCHBIX YHMCEJ, B MPOCTEHIIMX
Cly4asiX HaxXxOJUTh KOMIUIEKCHBIE KOPHM YPAaBHEHMU C JEHCTBUTEIBHBIMH
Kod(pdurmeHTamu.
® IIPOBOJUTH MO U3BECTHHIM (hOpPMYyJIaM U IpaBUIIaM MPeoOpa3oBaHusl OYKBEHHBIX
BBIPKEHUI, BKIIOYAIOIIUX CTEIIEHU U TPUTOHOMETPUYECKHE (PYHKIUY;
® BBIYUCIIATH 3HAYEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUHN, OCYIIECTBIISISA
HE0OXOIMMBbIE MTOJICTAHOBKHU U MPE0Opa30BaHUS.
Hcnoab3oBaTh NpUOOPEeTéHHbIC 3HAHUSA M YMEHUSA B IPAKTUYECKOM 1eATeILHOCTH U
MOBCEAHEBHOM KM3HU ISl PEIICHMS] IPUKIIAJIHBIX 3a/1a4, B TOM YHCJIE COLUAIIBHO-
HKOHOMUYECKUX U (PU3MUECKUX — HAa HauOoJblllee 1 HAUMEHbLIee 3HAaUeHUs, Ha
HAaXO0KJEHUE CKOPOCTU U YCKOPEHHS.

Tema: Ypaenenusn u nepagencmea
Y4yamuics 10J1KeH yMeTh:
® pelarbh TPUTOHOMETPUYECKUE YPABHEHUS U UX CUCTEMBIL;
® COCTAaBJIATH YPABHEHHUs U HEPABEHCTBA 110 YCIOBHUIO 3a1a4U;
® UCIOJB30BaTh AJIsl NPUOIMKEHHOTO PEIICHNs YPAaBHEHUI U HEPAaBEHCTB
rpaguuecKuil METOI;
® p300paxkaTh HA KOOPAMHATHOM MIOCKOCTH MHOXKECTBA PEIICHUNA MPOCTEUILINX
YPaBHEHUU U UX CUCTEM.
Hcnonb3oBaTh NpUOOPEeTéHHbIC 3HAHUS M YMEHUSA B IPAKTUYECKOMH 1eATeIbHOCTH U
NMOBCEIHECBHOM KMU3HM ISl IOCTPOCHUS U UCCIICTOBAHNS IPOCTENIIINX MATEMATHUECKUX
MOJECIEH.
Tema: @ynukyuu u cpaguxu
Y4yammics 10J1KeH yMeThb:
® OMmpeAessATh 3HaYeHHE (PYHKINUU MO 3HAYEHUIO apTyMEHTa MPH Pa3InuHbIX
croco6ax 3agaHus PyHKINU;



CTPOUTH IPAPHUKU U3yUEHHBIX QYHKIIH;

OIUCHIBATh 1O TpaduKy U B MIPOCTEULINX CIIydasXx Mo (popmyJie MOBEAECHUE U
CBOMCTBa (PyHKIMH, HAXOAUTH 1O rpapuKy GyHKIMU HAaMOOJIbIIEE U HAUMEHbIIEE
3HAYCHHS,;

pelmarh ypaBHEHHMs, IPOCTEUIINE CUCTEMBI YPaBHEHNM, UCIIOJIb3YsI CBOMCTBA
(GYHKIMI 1 UX TpadUKOB.

Hcnoab3oBaTth nprodpeTéHHbIC 3HAHUS U YMEHHUS B IPAKTHYECKOM JesITeJIbHOCTH U
MOBCeIHEBHOI KU3HHU JJIsl OTIMCAHUSA C TIOMOIIBIO (DYHKIIMI Pa3IMYHBIX 3aBUCHUMOCTEH,
Mpe/ICTaBICHUS UX TpaQUUeCcKH, IJI1 HHTEPIPETAlUU TpadUKOB.

Tema: dnemenmupl KOMOUHAMOPUKU

Yyammiics 10J5K€H YMeTh:

pemaTh MpOCTEHIINEe KOMOMHATOpPHBIE 3ajaud METOJOM Mepedopa, a Takke ¢
UCIIOJIb30BAaHUEM M3BECTHBIX (GopMys, TpeyroidbHuka [lackans; BBIUUCIATH
korhdunrenTsr 6MHOMa HbhioTOHA 1O pOopMyIie U ¢ UCTIOIB30BAHUEM TPEYTOJIbHUKA
[Tackans

HCITOJTh30BaTh MPUOOPETCHHBIC 3HAHUS M YMCHHUS B IPAKTUICCKOMN EATCITLHOCTH U
MTOBCETHEBHOM JKM3HU JIJIS:

aHaJM3a peaJbHBIX YMCIOBBIX JIAHHBIX, NPEJCTABICHHBIX B BHUJAC JIUArpaMM,
rpauKoB.

TpeOoBaHus K MATEMATHYECKOM MOATOTOBKE YYAIIUXCS 110 TeOMeTPHH
YMeTh pemarh MPOCThIE 3aJayd [0 BCEM U3YUYCHHBIM TE€MaM, BBIMOIHSS
CTEPEOMETPUYECKUIN YEPTEK.
YMeTh ONUCHIBATH B3aWMHOE PACIHOJIOKEHHUE TPSMBIX U  IUIOCKOCTEH B
IPOCTPAHCTRBE.
YMeTh aHaM3UPOBATh B MPOCTEHIIINX CIIydasX B3aUMHOE PAaCMO0KEHHE 00BEKTOB
B [IPOCTPAHCTBE.
YMeTh n300pakatb OCHOBHBIE MHOTOYTOJIbHUKH; BBIMIOJHATH YEPTEXKHU IO YCIOBUIO
3aaad4.
YMeTh CTpOoUTh MPOCTEMIMe ceueHus Ky0a, Mpu3Mbl, MUPAMUIBI.
YMeTh pemaTh MIaHUMETPUUYECKUE U MPOCTEHUIINE CTEPEOMETPUUECKHUE 3a/1aud HA
Hax0JICHUE TEOMETPUUECKUX BEIMYUH (IJIMH, YIJIOB, IIOIAIEH).
YMeTh UCTIOB30BaTh MPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1au MIIAHUMETPUIECKUE
(baKThl U METOJIBI.
YMeTh pacnio3HaBaTh Ha YEPTEKAX M MOJEISIX MPOCTPAHCTBEHHBIE (DOPMBI.
YMeTh ONUCHIBaTH B3aUMHOE PACIHOJIOKEHHE TPSIMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE, APTYMEHTHUPOBATH CBOM CYXKICHUS 00 3TOM PACIIOJIOKEHUH.
[IpoBoaUTE MOKa3aTEIBHBIE PACCYKICHUS B X0JI€ PEIIeHUs 3a1a4.
Hcnonb3oBaTh NpruoOpEeTEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKON JIEATEIbHOCTA U
MOBCEIHEBHOM JKM3HU JUIsl: HCCIeAOBaHUSA (MOJCIMPOBAHUS) TMPAKTUYECKUX
CUTyalluid Ha OCHOBE H3YUYCHHBIX (OPMYT U CBOWUCTB (UTYp; BBIYUCICHUS
IJIOIIA/Ie MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MHPU PEHICHUU MPAKTUUYECKHUX
3a/ay, WCMOJb3ysS TP HEOOXOJUMOCTH CIPABOYHUKKA U  BBIUHACIUTEIHHBIC
YCTPOMCTBA.



Bo3moxHO npoBeieHre y4eOHBIX 3aHATHI B TUCTAaHIIMOHHOM pexkume. [1pu
MPOBEJCHUH TMCTAHIIMOHHBIX 3aHATUHN HCIONB3YIOTCS 00pa30BaTeIbHbIC TIAT(HOPMBI
PO, Dmoc, Buaeomarepuansl ¢ mpuMeHeHneM Zoom, Youtube, BUIEOypPOKH.

TemaTHyeckoe NJIAHUPOBAHUE

(6 yacoB B Heaearo, 34 Hegeau, 204 yacoB B roja)

Moayns 1.
[ToBTOpEHUE 3a KypC
/-9 KJ1acChl.
Tema 1.
IToBTOpEHUME Kypca
7-9 kyacchl
VYpok 1. [loBTopeHue 1
Ypok 2. [loBTopeHue 1
VYpok 3. [loBropeHue 1
Ypok 4.IloBropeHne 1
Ypok 5. BxogHoi Tect 1
Ypok 6. BxogHoi Tect 1
Moayns 2.
JlelicTBUTEIbHBIC
qucia
Tema
2.J1eiCTBUTEITbHBI
€ yncia
VYpok 7. Hatypanbhbie u 1ienbie yucna. | 1
JleIuMOoCTh YnCell.
VYpok 8. HatypaneHblie u nienblie uncna. | 1
JleIuMOoCTh Yncell.
Ypok 9. PanimoHanbHbIC YnCa. 1
Ypok 10. UppannonanpHbie yucia. 1
VYpok 11. MHoxkecTBO 1
JICHCTBUTEIbHBIX YHUCEJL.
Ypok 12. MHO)ecTBO 1
JICHCTBUTEIbHBIX YHUCEJL.
VYpox 13. Moaynb 1eMCTBUTEIBHOTO 1
quca.
VYpox 14. Moaynb 1eMCTBUTEIBHOTO 1
qucJa.
Vpok 15. MeToa maremMaTH4eCcKOM 1
WHIYKITWU.
VYpok 16. MeToa maremMaTH4eCKOM 1
WHTYKIIMH.
VYpoxk 17. Kontponbhas pabora Nelmo | 1




TeME «J[efiCTBUTENIbHBIC YHCIaY

VYpok 18. AHain3 KOHTPOIBHOM
paboThI

Moayns 3.
[TapanneabHOCTD
NPSIMBIX

Tema 3. AKCHOMBI
CTEPEOMETPHUH U
UX CJIEJICTBUSA

Ypok 19. Akcuomsl crepeomMeTpun

Ypok 20. AKCHOMBI CTEPEOMETPHH.

Ypok 21. HekoTopsle cneacTeus u3
aKCHUOM.

Ypok 22. HekoTopsle CIeaCTBUS U3
AKCHUOM.

Vpok 23. PenieHnue 3a1a4 1no teme
«AKCHOMBI U CJICICTBUS.

Ypok 24. Pemienue 3a1a4 1o reme
«AXKCUOMBI U CIIEACTBUM.

Tema 4.

[TapamienbHOCTH

MPSIMBIXU

TJIOCKOCTEN
Vpok 25. [TapamienbHOCTh NPSIMBIX B
MIPOCTPAHCTBE.
VYpok 26. [TapamienbHOCTb Tpex
TIPSIMBIX
Ypok 27. [TapajuiebHOCTh NPAMOMN U
TIJIOCKOCTH.
Vpok 28. Pemnienue 3a1a4 1no teme
«ITapanienbHOCTh NPAMBIX U
TIOCKOCTEM.
Ypok 29. Pemenue 3amay o teme
«ITapamnenbHOCTD IPSAMBIX U
TIOCKOCTEM.

Tema 3.

B3aumHuoe

PacIOIOKEHHE

MPSIMBIX B

MPOCTPAHCTBE

Ypok 30. CkpemmBaromuecs npsmele.

Vpok 31. Yrona ¢ coHanpaBiaeHHbIMU
CTOpOHAMH.

VYpok 32. Yron Mex1y NpSIMbIMHU.




VYpok 33. Pemienue 3aau no teme
«B3anMHOE pacnoyioKEHUE MPSIMBIX).

Vpok 34. Pemienue 3a1a4 no TemMe
«B3auMHOe pacnoI0KEHUE MPSIMBIX).

VYpoxk 35. KontposbsHas padota Ne2
«Axcuomsl crepeomeTpun. Bzanmuoe
PACIIOJI0KEHUE NPSIMBIX, PSAMOU U
MIJIOCKOCTH))

VYpok 36. AHau3 KOHTPOJIBHOU
pabOTHI.

Moaynb 4. UnucnoBsie
hyHKIUN

Tema 6. YnucnoBbie
hyHKIMH

VYpok 37. Onpenenenre 4nucioBOi
(YHKIIMU 1 CTIOCOOBI €€ 3aJaHusl.

Vpok 38. OnpeaeneHne YMcIoBoOn
(YHKITUHY 1 CIIOCOOBI €€ 3aaHusl.

Ypoxk 39. CpoiicTBa pyHKIUH.

Ypok 40. CpoiicTBa PyHKIUH.

Ypok 41. Ileproguyeckue GyHKIMH.

Ypoxk 42. Tleproguyeckre QyHKIHH.

Ypok 43. O6patHbie GyHKIIUU.

Ypok 44. O6patHbie GyHKIIUU.

VYpok 45. Kontponbsnas padota Ne 3o
teMe «YucaoBbie QyHKIII)

R

VYpoxk 46. AHanu3 KOHTPOJIbHOU
paboTHI.

Moayns 5.
[TapamnienbHOCTB
TJTOCKOCTEM.
Terpasap u
rapajuieIenIune

Tema 7.
[TapauienbHOCTH
IJIOCKOCTEM.

VYpok 47. [TapauienbHble IIIOCKOCTH.
CBOMCTBA MAPAIJIETBHBIX INIOCKOCTEM.

VYpok 48. [TapauienbHbIe IIIOCKOCTH.
CBONCTBA MAPAITIETBHBIX INIOCKOCTEM.

Tema 8. Terparap
u
napauieIenunes.

VYpok 49. Terpasrap. [Tapamienenunen.




VYpok 50. Terpasap. [lapannenenunen. | 1
VYpok 51. 3agaun Ha mocTpoeHue 1
CECUCHUM.
VYpok 52. 3agaun Ha IOCTPOEHUE 1
CECUYCHMU.
VYpok 53. 3amaun Ha TOCTPOCHUE 1
CECYCHMU.
VYpok 54. Pemienue 3a1ad o teme 1
«Terparap u napasesnenuney.
VYpok 55. Kontponwsnas padora Nedno | 1
teMe «TeTtpasap u napajienenunen)
Ypok 56. AHanu3 KOHTPOJIBLHOU 1
paboTHI.
Monynsb 6. 24
Tpuronomerpruueckue 4
hyHKIMH
Tema 9. IlonsTne
YU CIIOBOU
OKPY>KHOCTH
Ypok 57. HucnoBasi OKpy>KHOCTb. 1
Ypok 58. HucnoBast OKpyKHOCTb. 1
VYpok 59. HucnoBast OKpyKHOCTb Ha 1
KOOPJAMHATHOW MJIOCKOCTH
Ypoxk 60. UucnoBast OKpy>KHOCTb Ha 1
KOOPJMHATHOM TJIOCKOCTH.
Ypok 61. Cunyc u kocunyc. Tanrenc 1
Y KOTaHT€HC.
VYpok 62. Cunyc u kocunyc. TaHreHc 1
Y KOTAHI'€HC.
VYpok 63. Tpuronomerpuieckue 1
(YHKLIHMH YUCIOBOTO apIyMEHTA.
VYpok 64. TpuroHomeTpuieckue 1
(GYHKIHMH YUCIOBOTO apIyMEHTA.
VYpok 65. TpuroHoMeTpuIeCcKue 1
(GyHKIIMK YTIIOBOTO apryMEHTA.
Tema 10.
Tpuronomerpuuec
K1e QyHKIUU
Ypoxk 66. yHkun y=sinX,y=Ccosx 1
WX CBOMCTBA M rpaduKH.
VYpok 67. @yukuuy ¥ =SIN XY =C0SX, 1
WX CBOMCTBA U rpadvKH.
Vpok 68. ®ynkmun Y = SN XY =C0SX 1

HX CBOMCTBA M TpaduKH.




Ypok 69. Iloctpoenue rpaduka 1
Gynkuun Y = mf (X)
VYpoxk 70. IToctpoenue rpaduka 1
Gynxupn Y = mf (X)
VYpoxk 71. Iloctpoenue rpaduka 1
Gynkun Y = f(kx)_
VYpok 72. Iloctpoenue rpapuka 1
Gynkuun Y = f(kx)_
Ypok 73. I'padk rapMOHHUYECKOTO 1
KoJIeOaHMsl.
VYpoxk 74. ObpatHbie 1
TPUTOHOMETPHUECKHE QYHKITUN
VYpox 75. O6patHblie 1
TPUTOHOMETPHUCCKHE QYHKITUN
Ypoxk 76. ObpatHbie 1
TPUTOHOMETPpHUUECKHE HYHKIIUN
VYpok 77. KoutponbHas padota Ne Sto | 1
TeMe « I pUroHoMeTpUYECKHe
(O YHKIII
Ypok 78. AHaIN3 KOHTPOJIBHOMN 1
paboThI
Moayns 7. 64
IlepneHauKyIIPHOCTH
MPSIMBIX U
TJIOCKOCTEN
Tema 11.
[leprieHIUKYISIPHO
CTb IIPSIMOU U
TJIOCKOCTH
VYpok 79. IlepneHAuKyIsspHOCTD 1
MPSIMBIX B IPOCTPAHCTBE.
Vpok 80. I[Ipuznak 1
MIEPICHANKYJIIPHOCTH TIPSIMON 1
TIJIOCKOCTH.
VYpok 81. [Ipuznax 1
MIEPICHANKYJIIPHOCTH TIPSIMON 1
TIJIOCKOCTH.
VYpok 82. IIpuznak 1
MEePIEHANKYJISIPHOCTH TIPSIMON 1
TIJIOCKOCTH.
Vpok 83. Pemienue 3a1a4d no teme 1

«IlepneH IUKYJISIPHOCTH TIPSMOU U
TIJIOCKOCTH))




VYpok 84. Pemenue 3aiau o teme
«llepnenuKyIIpHOCTD MPSAMOU U
MIJIOCKOCTH))

Tema 12.
[leprieHAUKY ISP U
HAKJIOHHBIE

Ypok 85. Teopema o Tpex
MEePICHIUKYJISIpAX.

Ypok 86. Teopema o Tpex
MEePIEHANKYJISIPax

VYpok 87. Yron mexay npsamoiu u
IIJIOCKOCTBIO.

VYpok 88. Yroa mexay npsamoi u
TJIOCKOCTBIO.

Ypok 89. Pemenune 3ama4 1o reme
«llepneHuKyJIsIp U HAKJIOHHBICY

VYpok 90. Pemienue 3a1a4d no teme
«llepneHIuKyJIsIp U HAKIOHHBIC)

Tema 13.
[leprieHIUKYISIPHO
CTb IJIOCKOCTEH

Ypok 91. [IByrpannsiit yron. [Ipuznax
MIEPIICHIUKYJISIPHOCTH JIBYX
IIJIOCKOCTEM.

Ypok 92. JIByrpanusiii yroi. [Ipuznak
MEPIEHIUKYISIPHOCTH JIBYX
TJIOCKOCTEM.

Ypok 93. [IpamMOyTONIbHbINI
napajuieaenunes.

Ypok 94. [IpsamMoyToIbHbINI
napasuieJIenunes,.

Vpok 95. Pemienue 3a1a4d no teme
«IlepneHIMKYJISIPHOCTD TITIOCKOCTEN

Ypok 96. Pemenue 3anau 1o reme
«IlepneHauKyIIpHOCTD MJIOCKOCTEH)

Ypoxk 97. KontponbsHas padota Ne6 mo
TeMe «llepneHauKyIIpHOCTh MPSIMBIX
Y TNIOCKOCTEW)

Ypok 98. AHanu3 KOHTPOJIbHOU
paboTHI

Moayns 8.
Tpuronomerpruueckue
ypaBHEHHUS U
HEpPaBEHCTBA




Tewma 14.
Tpuronomerpuuec
KHE YPABHEHUS U
HEPABEHCTBA

Vpok 99. IIpocreiinue
TPUTOHOMETPUUECKHE YPABHEHUS U
HEPaBEHCTBA.

Ypok 100. IIpocrenmme
TPUTOHOMETPUYECKUE YPABHEHHUS U
HEPABEHCTBA.

Ypok 101. IIpocrenmmue
TPUTOHOMETPUYECKUE YPABHEHHUS U
HEPaBEHCTBA.

VYpoxk 102. IIpocretimue
TPUTOHOMETPUUECKUE YPABHEHUS U
HEPaBEHCTBA.

Ypok 103. Mertoas! penieHus
TPUTOHOMETPUUECKUX YPABHEHUM.

Ypoxk 104. MeTtop! penieHus
TPUTOHOMETPUYECKUX YPABHEHHUI.

Ypoxk 105. Metop! penieHus
TPUTOHOMETPUYECKUX YPABHECHUI.

Ypoxk 106. Metoas! penienns
TPUTOHOMETPUUECKUX YPABHEHUMH.

VYpok 107. KortponbHas padota No 7
1o TemMe « TpUroHoMeTpuyecKue
YpPABHEHUI»

VYpoxk 108. AHann3 KOHTPOJIBHOMI
paboThI

Moayns 9.
[IpeoOpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKECHUN

Tema 15.
[IpeoOpazoBanue
TPUTOHOMETPUYEC
KUX BBIPAKCHUN

Ypoxk 109. Cunyc 1 KOCHHYC CyMMBI U
Pa3HOCTH apryMEHTOB.

VYpok 110. CuHyC ¥ KOCUHYC CyMMBI U
pa3HOCTH apTyMEHTOB.

Ypok 111. Tanrenc cymmsl u
pa3HOCTH apryMEHTOB.

Vpok 112. TaHreHc CyMMBI U
pPa3HOCTH apryMEHTOB.




Ypok 113. @opmyssl IpuBEIEHUS.

VYpok 114. @opmyssl IpuBEIEHUS.

[HEN

Ypok 115. @opmyiiel ABOMHOTO
aprymenTa. ®opmyJibl HOHHKEHUS
CTEIICHH.

VYpok 116. @opmysl JBOIHOTO
aprymenTa. ®opmybl HOHUKEHUS
CTENECHU

VYpoxk 117. ®opmynbl JBOMHOTO
aprymenTa. ®opmyIibl HOHUKEHUS
CTENICHU

VYpox 118. [IpeobpazoBanrie CyMMBI
TPUTOHOMETPHUECKUX (PYHKITHI B
IPOM3BEICHNUE.

VYpoxk 119. IIpeobpazoBanre CyMMbl
TPUTOHOMETPUUECKUX (PYHKITHI B
IPOU3BEJICHUE

VYpox 120. [IpeobpazoBanrie CyMMBI
TPUTOHOMETPHUCCKUX (PYHKITHI B
IPOU3BEICHUE

VYpox 121. [IpeobpazoBanue
MPOU3BEJCHUS TPUTOHOMETPUUECKHUX
GyHKINN B CYMMY.

VYpoxk 122. [IpeobpazoBanme
MIPOU3BEJICHUS TPUTOHOMETPUUECKHUX
GYHKIMHI B CyMMYy.

VYpoxk 123. [IpeobpazoBanue

BEIpakeHns ASiNX+BCOSX g gy
Csin(x +t)

Ypok 124. Metoas! penieHus
TPUTOHOMETPUUECKUX YPABHEHUM.

VYpok 125. Metoas! penieHus
TPUTOHOMETPUUECKUX YPABHEHUH.

Ypoxk 126. MeTtob! pelieHus
TPUTOHOMETPUUECKIX YPABHEHUH.

VYpok 127. Kortponbras padota Ne 8
o Teme «IIpeobpazoBanue
TPUTOHOMETPHYCCKHUX BBIPAKCHHIN

VYpok 128. AHaIN3 KOHTPOJIBHOMN
paboThI

Monyns 10.
MHOrorpaHHUKH

Tema 16. [Tpuzma

VYpok 129. [loHsiTHEe MHOTOTrpaHHUKA.




IIpu3ma.

Ypok 130. I[loHATHE MHOTOTpaHHUKA.
IIpu3zma.

Ypok 131. [loHATHE MHOTOTpaHHUKA.
ITpusma.

Vpok 132. [ToHsiTHE MHOTOTPpAaHHUKA.
ITpusma.

Ypok 133. [loHATHE MHOTOTpaHHUKA.
IIpu3zma.

Tema 17.
IInpamupa

VYpok 134. ITupamupa. [IpaBunbHas
nupaMuia. Y ceueHHasi TupaMu/ia.

VYpok 135. Iupamuna. [IpaBuneruas
nupaMuaa. Y CCYeHHas MupaMua.

VYpok 136. [lupamuna. [IpaBunbnas
nupamMua. Y ceueHHas nupaMuaa.

VYpoxk 137. [lupamupa. [IpaBunsHas
nupaMuia. Y ceueHHasi IupaMu/ia.

Ypok. 138. Cummerpus B
npoctpaHcTBe. [ToHsATHE MPaBUIIBHOTO
MHOTOI'PaHHHUKA.

Ypok 139. Pemienue 3agau no teme
«MHOTOrpaHHUKNY

Vpok 140. Pemenue 3a1a4 1o reme
«MHOTrOTpaHHUKN

VYpok 141. KonrponbsHas padota Ne9
10 TeMe « MHOTOTPaHHUKI

Ypok 142. Anannu3 KoHTposIbHOM
paboThI

Mopyns 11.
KowmruiekcHbie uncia

Tema 18.
KowmriekcHrbie
yuciia

VYpok 143. KoMmIeKCHbIE Ynciia U
apudMeTHIECKUE OTepaluy HaJl
HUMH.

Ypok 144. KomIeKCHbIE Ynclia U
apuMeTHICCKHEC OIepalliy HaJl
HUMH.

VYpox 145. KommiekcHble yucia u
KOOpAMHATHAS IJIOCKOCTb.

Vpok 146. Tpuronomerpuieckas
dbopma 3anucu KOMIUJIEKCHOTO YHCIIA.




VYpok 147. Tpuronomerpuueckas 1
dhopma 3anucu KOMIUIEKCHOTO YHCIIA.
Ypok 148. KomnekcHble yncna u 1
KBaJIpaTHbIC YPABHEHHUSI.
VYpoxk 149. Bo3senenue koMmiuiekcHoro | 1
4uClia B CTENEHb. 3BiIeueHue
KyOHMYEeCKOTO KOPHS U3 KOMILJIEKCHOTO
quca.
VYpok 150. Bo3senenue komiekcHoro | 1
4yclia B CTENEeHb. 3BiieueHue
KyOHM4EeCKOTO KOPHS M3 KOMITJIEKCHOTO
qucia.
VYpok 151. KontponbHas padota Ne 1
10mo Teme «KommiekcHbIe YnCIay
Monayns 12.

Tema 19.

IIponsBoHas
Ypok 152. Uucnossie 1
MOCJIEA0BATEILHOCTH.
Ypok 153. YUucnoseie 1
MOCJIE0BATEIbHOCTH
VYpok 154. IIpenen yncnoBoi 1
MOCJIE0BaTEIbHOCTH
Vpok 155. IIpenen uncioBoit 1
MOCJEA0BATEIbHOCTH
VYpox 156. [Ipenen byHkmn 1
VYpoxk 157. llpenen byukuu 1
VYpok 158. Onpenenenue 1
MIPOU3BOAHOM
Vpok 159. Onpenenenue 1
MIPOU3BOAHOM
Vpok 160. Onpenenenue 1
IIPOU3BOAHON
VYpok 161. Beruucnenune npousBojaubix | 1
VYpok 162. Beruuciaenue npousBojaubix | 1
Ypoxk 163. Berunciienne npou3Boaubix | 1
VYpoxk 164. TuddepennupoBanue 1
CJIOHOU (PYHKITHH.
VYpoxk 165. TuddepennupoBanne 1
oOpaTHOM QyHKIMH.
Ypok 166. YpaBHenue kacatenpbHOM K | 1
rpaduKy QyHKIIUH.
VYpoxk 167. YpaBHeHue kacateapHol Kk | 1
rpaduKy QyHKIUH.
Ypok 168. YpaBHenue kacarenbHOM Kk | 1




rpaduKy QyHKIUU.

Tema 20.
[Ipumenenue
MIPOU3BOJHOMU

Ypox 169. [IpumeHeHue mpon3BOIHON
JUTSL KCCTIETOBAHUS (DYHKITHIA.

VYpoxk 170. [IpumeHeHne MPON3BOIHON
JUTSL icclieTIOBaHuUsl (DYHKIIMMA.

VYpoxk 171. [IpumeHeHne MPON3BOIHON
JUIsl icclieIoOBaHuUsl (DYHKIIMMA.

Ypok 172. YpaBHeHHE KacaTEIbHOU K
rpaduKy QyHKIIUH.

Ypok 173. YpaBHEeHHE KacaTEIbHOU K
rpaduky QyHKIHUH.

Vpok 174. YpaBHeHHE KacaTeJIbHOM K
rpaduKy QyHKIIHUH.

Ypoxk 175. Iloctpoenue rpapukon
GyHKIMH.

VYpok 176. [locTpoenue rpapukon
GbyHKIUN.

Ypok 177. [IpumeHeHne MpOnu3BOJHON
JUUISl OTBICKAHUSI HAUOOJIBIIINX U
HaVMEHBIINX 3HAYCHUI BEJIUYMH.

VYpok 178. [IpumeHeHue npou3BOHOM
JUISL OTBICKAHUSI HAUOOJIBIIINX U
HAaUMEHBIITUX 3HAYCHUN BEJIUYHH.

VYpok 179. I[IpumeHeHue npou3BOIHOM
JUISL OTBICKAHMSI HAUOOJIBIIINX U
HAMMCHBIITUX 3HAYCHUH BEJIUYMH.

Ypok 180. [IpumeHeHne mponu3BOHON
JUUISl OTBICKAHUSI HAUOOJIBIIINX U
HAaUMEHBIITUX 3HAYCHUN BEJTUYMH.

VYpok 181. Kontponbnas pabora Ne 11
o teme «IIpon3BogHas

VYpoxk 182. Kontponbnas pabora Ne 11
o teme «IIpon3BoHas

Mopyns 13. BekTopsl
B IIPOCTPAHCTBE

Tema 21. BekTopsl
B IIPOCTPAHCTBE

VYpok 183. I[lonsiTue BekTOpA.
PaBeHCTBO BEKTOPOB.

VYpok 184. [lonsatue BeKkTopa.
PaBeHCTBO BEKTOPOB.

VYpok 185. CnoxkeHre u BBIYMTAHUE




BEKTOpOB. CyMMa HECKOJIbKHUX
BEKTOPOB. Y MHOKEHUE BEKTOPA HA
YHUCJIO.

VYpok 186. CinoxxkeHue 1 BEIYUTaHUE
BEKTOPOB. CyMMa HECKOJIbKHX
BEKTOPOB. Y MHO>KEHUE BEKTOPA HA
YHCIIO.

VYpok 187. KomitanapHble BEKTOPBI.
Pa3znoxenue BeKTopa 1o Tpem
HEKOMIUTaHAPHBIM BEKTOPaM.
CamocrosTenpHas padorta.

Ypoxk 188. KommnaHnapHbie BEKTOPBHI.
Pa3znoxenue BeKTOpa 1o Tpem
HEKOMITJIAHAPHBIM BEKTOPAM.
CamocrositenpHas padora.

Ypok 189. KommutanapHbie BEKTOPBHI.
Pa3znoxxeHue BeKTOpa 1o Tpem
HEKOMIUIaHAPHBIM BEKTOPAM.
CamocrosTenpHas padora.

Ypox 190. KoutponsHas padota Ne 12
110 TeMe «BeKTophI»

Monyns 14.

KomOunHnaropuka u

BEPOSTHOCTb
Tema 22.
KomMOunaropuka u
BEPOSTHOCTb

Ypok 191. [IpaBuno yMHOXKEHUS.
KomMOuHnaTopHble 3a1auu.
[lepecTaHOBKHU U (haKTOpPHUAJIBIL.

Ypok 192. [IpaBuino yMHOXKEHHUS.
KomMOuHaTopHble 3a1a4u.
[TepecTaHoBKHY U (haKTOpHAJIBIL.

VYpoxk 193. [IpaBuio yMHOXKEHUS.
KombuHaTopHBIC 3a1a4H.
[TepecTaHoBKHY U (haKTOpHAJIBIL.

VYpok 194. Bei6op HECKOTBKHUX
AJEMEHTOB. bUHOMUHAIBHBIE
KO3 PUIIMEHTHI.

VYpok 195. Bei6op HECKOTBKHUX
3JIEMEHTOB. bUHOMUHAaIBHBIE
KO3 bULIHEHTHI.

VYpok 196. CiygaitHbie cOOBITHS U UX
BEPOSITHOCTH.

VYpok 197. Cygaitabie COOBITHS U UX




BEPOSATHOCTH.

VYpox 198. Ciiyuaiinbie cOOBITHS U UX 1
BEPOSITHOCTH.

Monyns 15.
IloBTOpeHue

Ypok. 199. [ToBTopeHune

Ypoxk. 200. [loBTopenue

Ypok. 201. [loBTOopenue

Ypoxk. 202. [loBTOopeHue

Ypok. 203. [ToBTOpeHue

R N N N

Ypok. 204. [ToBTOpeHune

Ilepeuens yueono-memoouueck020-KOMnieKma:

1. AnreGpa m Havarma Maremaruuyeckoro ananusa. 10 kmacc. Yacte 1.: yueOHMK /
A.I''Mopakosuy, II.B. CemenoB nns ydamuxcsi 0011e00pa3oBaTeIbHbBIX
yupexaeHui (mpopuibHbIi ypoBeHb) —9¢ uza. - M.: MHEMO3UHA, 2012.

2. Anrebpa u Hayana MareMmaruueckoro aHaimza. 10 kmacc. Yactp 2.: 3agayHuK /
A.I'' Mopnkosuu, II.B. CemeHnoB mnga ywamuxcsa oOe00pa3oBaTeIbHBIX
yupexaeHuit (mpoguiabHbIi ypoBeHs) —9-e uzn. - M.: MHEMO3HWHA, 2012.

3. Anrebpa W Hayajga maTeMaTH4ecKoro aHanm3a. KoHTposbHbIE paboThl.10 Kimacc
npoduibHbld  ypoBeHb / B.M.I'mu30Oypr nox penakmuein A.I'.MopakoBuya.— M.:
Mmuemosuna, 2009.

4. AnreOpa v Hadajna MaTeMaTuyeckoro ananusa. CamocTosTenbHbie padoThl. 10 kiacce
/ JI.A.Anexcanaposa noa peaakuuei A.I'.Mopakosuya.— M.: Muemo3suna, 2008.

5. Artanacsa JI.C. T'eomerpus. YueOnuk misg 10-11 kmaccoB o01eo0pa3oBaTeIbHBIX
yupexaeHuil. O0s3aTenbHbINA U TpoPiIbHBIN ypoBHU.- M., «IIpocsemenney, 2010.

6. bypmucrtpona T.A. I'eomerpusi. 10 - 11 xmaccsl. [Iporpammsr
o01eo06pa3oBaTeNbHBIX yupexaeHuit. - M., «IIpocsemenuey, 2009.

7. Nopodees I'. B. u np. Orenka kauecTBa MOArOTOBKY BBIITYCKHUKOB CpEHEN
(mosHOM) MIKOJIBI IO MaTemaTHke. - M., «JIpoday, 2002.

8. denepanbHBIi KOMIIOHEHT TOCYJapCTBEHHOTO CTaHAapTa CpeaHero (MOJHOTO)
oOmero obpazoBanusi Mo maremaruke //»BectHukoOpazoBanus» -2004 - Neo 14 -
c.107-1109.

9. A.Il. EpmoBa, B.B. I'ono6opoaskoCamocToATeNbHbIE U KOHTPOJIbHBIE padOThI IO
anrebpe u HavasaMm aHanuza g 10 — 11 k. (pa3HOypOBHEBBIE AUAAKTUYECKUE
matepuainsl) / M.: Unekca, 2003.

10.P. A.JIlyxkun, T.K. JlykunaYcTHble ynpakHeHHs 1O anreOpe M HadajiaM aHaIu3a:
Kunwra nns yunrens / M.: [Ipocsemenue, 1989.

11.b.I'. 3uB Jlumaktuueckwe watepuansl 1Mo reoMmerpuu mua 11 k1. / M.
[Tpoceemienune, 2004.

12.C.M. Caaksn, B.®. byrycos/3yuenue reomerpun B 10 — 11 k1. : Meroanueckue
pexomeHaauuu kK yueonuky. Kaura nns yuurens / M.: Ilpocsemenue, 2004.

13. A.Il. EpmoBa, B.B. I'oio6opoapkoCaMoCTOATENbHBIE U KOHTPOJIbHBIE pa0OThI 1O

reometpun 11 10ki1. (pa3HOYypOBHEBBIE TUaKkTUUecKe MaTepuaiibl) / M.: Unekca,
20083.




14. B.I'. 3uB u ap.3agaun no reometrpuu aust 7 — 11 xknacco / M.: [Ipocsemenue, 1991.

15.E.M. PabunoBu43agaun M ynpaKHEHHUs Ha TOTOBBIX yepTexax. ['eomerpus / M.:
Hnekca, 2001.

NudopManmoHHO-KOMIIBIOTEPHAA MOJAEPKKA.
UCI0JIb30BaHUE MH(GOPMAILIMK U MaTepUaJIoB clieaytonmx NHTepHeT — pecypcoB:
o TecTrupoBanmue online: 5 - 11 kiaccnl:
http://www. Uztest.ru
o Ilemarormueckas Mmacrepckasi, ypoku B UHTepHeT U MHOrO€ Apyroe:
http://teacher.fio.ru
« Hosble TexHoJI0rNM B 00pa30BaHMU:
http://edu.secna.ru/main/
o IlyreBoaurtenn «B Mupe HAyKW» 1JIl INKOJIbLHUKOB!
http://www.uic.ssu.samara.ru/~nauka/
o Merasnuuxioneauss Kupuuia u Medoaus:
http://mega.km.ru
e CAMThI «KJHUMKJIONEAUN IHIUKIIONE NI HAIPUMED:
http://www.rubricon.ru/;
http://www.encyclopedia.ru/
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