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VYuunrens: CyxoBseBa Hatanus AnnpeeBHa



HOACHUTEJIBHASA 3AITMCKA

Pabouas nmporpamma no anredpe u Havasniam aHanu3za s 10 kinacca paspadboraHa B
COOTBETCTBHH C:

1. ABTOpCKOI mporpamMmbl «Anredpa U Hadajla maTematuyeckoro aHaiamza 10-11 ki».
COopnuk pabouux mporpamm. 10-11 kmacce» [cocTaButens T.A.bypmucrtpona]. - M.:
ITIpoceemenue, 2018., aBropei- cocraBurenu: 0. M. Konsrun, M. B. TkauéBa, H. E.
®dEnoposa, M. . lllabynuna. M.: Ilpocsemnienue, 2018.

2. YueOHunka Maremaruka: anreOpa M Havaja MaT€MaTHYECKOrO aHajau3a, IeoMeTpHs.
I'eometpus. 10-11 knaccel: 6a30BbId U yriyoseHHbld ypoBHU / A.C. Atanacan u ap. / M.:
[Ipoceemenne, 2022

3. YueOHuka Maremaruka: anredpa W Hayajlla MaTeMaTHYECKOTO aHaiu3a, IeOMETpHs.
Anrebpa u Hayana matemaTuueckoro ananusa. 10 kmacc: 6a30BbId M yriyOJIEHHBIH YPOBHU /
KO.M.Konsarun, M.B.TkaueBa, H.E.®enoposa, M.U. 1labynun / M.: [Ipocemienune, 2022

MecTto yuyeOHOro npeamMera B yueOHOM IJIaHe

B yue6HOM mimane MBOY KCOII Ne3 na usyuenue marematuku B 10 kiiacce Ha 0a30BOM YpPOBHE B
obbeme 157 wyacoB 3a yueOHBIN TOJ YacoB, 4, 5 yaca B Hemeno . B COOTBETCTBUM ¢ KaJleHJapHBIM
yueOHBIM TpadukoM, O0oYHOM cuctemMbl u  pacnucaHueM 3aHstuil (Ha 01.09.2022r) N3Y4YUTh
cojiepkanne mporpammel Tutanupyercs B 10 kimacce 3a 153 vaca (33 yueOnble Hefenu u 2 ). 4 ypoka
COBIAJaeT C Mpa3AHUYHBIMU AataMu 24 ¢deBpaisd u 9 mas.

B paznene «Tpuronomerpuueckue ¢gopmyabl» oo0benuaensl ypoku 106-107 u 108-109, B pazaene
«IToBTOpeHue Kypca ajaredopbl u reomerpun 10 kinacca» oobenunensl ypoku 151-152 u 153-154.

YerBepTh KosaunyecTBo ITo nnany DaKTHYECKH Ipumeuanue

HeleJb U THel (mpa3gHUYHbIE
JTHH)

1 yeTBepTH 8 Hemesn u 2 quA 39 39

2 4eTBEepPTh 7 HeneJn U 3 qHA 34 34

3 4yeTBeEPTH 10 wemear wm 1|47 45 24 deBpans
JAeHb

4 yeTBEPTH 7 wenean u 1 genn | 37 35 9 mas

Hroro 33 yuednblie | 157 153
HeadeJ I U 2 THA

B paGouy nporpamMMy BKJIIOYEHO cJieAylollee 00si3aTelbHOE KOJMYECTBO KOHTPOJBHBIX H
AUATHOCTHYECKHUX PAa0OT HA BbISIBJIEHHE YPOBHS JOCTUKEHHS MJIAHMPYEMBbIX pe3y/bTaToB

Buxa pa6orsl KoanuecTBoO
Texymas KoHTpoJibHas paboTa 9
IIpoMeskyTOUHasi aTTEeCTALUSL. 1

IIpeameTHbIe pe3yJabTaTHI
B pesynbrare uzydyeHuss MaTeMaTUKU Ha 0a30BOM YPOBHE YUEHHK JTOJKEH

3HATh U IOHUMAThb.



3HAUCHHUE MaTeMaTHUYECKOMU HAayKW IJi1 pCIICHUA 3aaa4d, BOZHHUKANOIIWX B TCOPHUH U
IMPAaKTUKE, HIMPOTY U B TO KC BPCMA OI'paHUYCHHOCTb INPUMCHCHNA MATCMATHYCCKUX
MCTOJZIOB K aHAJIN3Yy U UCCIICAOBAHUTIO ITPOLCCCOB U SIBJICHUU B IIprupoac u O6I]_I€CTB€;

3HQYEHHUE TMPAKTUKUM M BOINPOCOB, BO3HHMKAIOIIMX B CaMOM MaTE€MaTUKE A
dbopMupoBaHUsT U Pa3BUTHS MATEMAaTUYECKOW HAyKU;, UCTOPUIO PA3BUTUS TOHSATHUS
YuCia, CO3JaHNsI MAaTEMAaTUYECKOTO aHAIN3a, BOSHUKHOBEHUS U PA3BUTHS T€OMETPUH;

YHUBEPCAJIbHBIA XapakTep 3aKOHOB JIOTMKM MaTEMAaTUYECKUX PACCYXKACHUN, HUX
MPUMEHUMOCTb BO BCEX 00JIACTAX YETOBEYECKOM €SI TEIbHOCTH;

AJire0pa ¥ Ha4aJ1a aHAJIH3A
B pesynbpTaTte n3yueHus anreOpsl U Hadad aHanusa B 10 knacce yueHUK JTOJIKEH
YMETh

BBIITOJIHATD apI/I(bMCTI/I‘ICCKI/IC ﬂeﬁCTBHH, Co4cCTasd YCTHBIC U TIMCbMCHHBLIC IMPUCMBI,
IMPUMCHCHUC BBIYNCINTCIIBHBIX yCTPOfICTB; HaXOAUTb 3HAYCHUSA KOPHA HaTypaHBHOﬁ
CTCIICHHU, CTCIICHU C PpPAOUOHAJIBHBIM ITOKA3aTCJICM, norapn(bMa, HCIIOJIB3YyA IIPpH
H€O6XO}II/IMOCTI/I BBIYUCIIUTCIIBHBIC yCTpOﬁCTBa; II0JIB30BaTHCA OHCHKOfI )41 HpHKHHKOfI
IMpH MPAKTUYICCKUX PACUCTAX,

OPOBOAUTH MO H3BECTHHIM (opMyjaM M TpaBWiIaM MpeoOpa3oBaHus OYKBEHHBIX
BBIPQ)KEHU M, BKIIIOYAIOIINX CTENEHH, PaIUKalIbl, JIOTapu(Mbl U TPUTOHOMETPUUYECKUE

byHKIHY;

BBIUMC/ISATh 3HAUCHHS YHUCJIOBBIX M OYKBEHHBIX BBIPOKCHHH, OCYIIECTBIISAS
HE0OXOAUMBIEC TIOJICTAHOBKH M MPEeoOpa30BaHUs;

UCITIOJIB30BaTh MPUOOPETCHHBIC 3HAHWS U YMCHHS B IPAKTHUYECKOW JEATEIBHOCTH H
IIOBCEIHEBHOM KU3HU JUIA:

NPAKTUYECKUX PacUeTOB MO (QopmyniaM, BKIOYas (GOpMYJIbl, COAEpIKAIIUE CTETCHH,
paaukaigbl, JOrapudMbl H TPUTOHOMETPUYECKHWE (DYHKIIMH, UCIOJIB3YS TIPH
HEOOXOIMMOCTH  CIPAaBOYHBbICE MaTepHAbl W MPOCTEHINIHE  BBIYUCIUTEIHHBIC
YCTPOMCTBA;

OyHKIUA U TpadUKu

YMETh

OTIpeIeNSITh 3HAUYCHNE (PYHKIIMU MO0 3HAYCHHIO apryMEHTa MPU Pa3IMYHBIX CIIOC00ax
3aanns GYHKITUU; CTPOUTH TPadUKU N3YUEHHBIX (DYHKIINI; OMUCHIBATH IO TPaAdUKy H
B MPOCTEHIUX clydasXx 1o (opmyse mMmoBeaeHWE M CBOWCTBA (PYHKIMH; peniaTh
YpaBHEHHUSI;  UCIIOJIB30BATh MPUOOPETEHHBIE 3HAHUS W YMEHHS B MPAKTHYECKOU
NEATENBHOCTH U MOBCEIHEBHOM JKWU3HU JIJIsl: OMUCAHUSI C MOMOUIbIO (PYHKIUIA
pa3lIUYHBIX 3aBUCUMOCTEH, TMpeACTaBleHUs] UX rpaduueckd, HHTEPHpPETaLu
rpauKoB;

YpaBHEHUS 1 HEPABEHCTBA



YMETH

pemaTth palMoHalbHBIE, TIOKa3aTeJbHbIE U JiorapuMHUYECKHE YpaBHEHHUS U
HEpPABEHCTBA, NPOCTEHIINE HPPAUUOHAIBHBIE W TPUTOHOMETPUYECKUE YpPABHECHMUS,
COCTaBJISITh ypPaBHEHUS W HEPABEHCTBA M0 YCJIOBUIO 3aJlaud; MCIOJIb30BaTh IS
NPUOMKEHHOTO  PEIlICHHUs] YpaBHEHMH UM HEPAaBEHCTB TIpaduyeckuili MeToj;
WCIIOIb30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTHUYECKON NEATEIIbHOCTH U
MOBCEAHEBHOM  KW3HW  [JJIs: TOCTPOEHUS M  HUCCIENOBaHUS  MPOCTEHIINX
MaTeMaTUYECKUX MOJCIICH;

I'eomerpusn
B pesynbprare uzyuenus reomerpuu B 10 Knacce ydeHUK JOJKEH
3HaTh U YMETh:

COOTHOCHTH IIJIOCKUE TE€OMETPHUYCCKHEe (QUTypbl M TpeXMEpHbIe OOBEKTBI C HX
ONHMCAHMSIMH, YePTeKaMHU, H300paKCHUSAMU; pa3inyaTh W aHAIM3UPOBATH B3aWUMHOC
pacnojio)keHue (Uryp; u300paxkaTh reoMeTpHuYecKne (GUTYpPhl W Tejia, BBITIOJHATH
YepTeXK IO YCIOBHUIO 3a/Jlaud; pemaTh TEeOMETpUYECKHe 3aJadd, ONUpasch Ha
M3YyYCHHBIC CBOWCTBA TUIAHUMETPUUYCCKHUX U CTEPEOMETPUUCCKUX (PUTYP U OTHOIICHU
MEXIy HUMH, TIPUMCHSS anreOpandecKuii W TPUTOHOMETPHYCSCKHMM — armapar;
IPOBOAMUTH JOKA3aTeIbHbIC PACCYKIACHUS MPHU PEIICHUH 3aJ1a4, JJOKa3bIBaTh OCHOBHBIC
TEOpEeMBbl Kypca; BBIYHCIATH JIMHEHHBIC SJEMEHTHI M YIIbl B IMPOCTPAHCTBEHHBIX
KOH(PUTYpalUsAX, IUIOMAJAN TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TET U WX MPOCTEHIINX
KOMOWHAIIMH; CTPOUTh CEYEHWs] MHOTOTPAaHHHUKOB. VIcronb30BaTh MPHOOpETEHHBIC
3HaHWS W YMEHHUS B MPAKTUYECKOW JEATEIHHOCTH M ITOBCEIHEBHOW KHU3HU IS
UCCIIEZIOBaHUs (MOACIMPOBAHMS) HECIOXKHBIX MPAKTHUYECKUX CHUTyallMii Ha OCHOBE
U3YUYEHHBIX (OPMYJ U CBOKUCTB (DUTYD.

Conep:xaHue TeM y4e0HOI0 Kypca
1 TloBTopeHme Kypca ajaredopsl 7-9 kiaacca (14 yacoB)

[loBTOpUTH OCHOBHBIE TOHATUS anreOpbl  7-9, QOpMyNbl  COKpPAIIEHHOTO
YMHOKEHUS, BBIYMCIINTENIbHBIE HAaBBIKU. [IoHsATHE cTeneHu. PemeHne NMHEWHBIX U
KBaJIpaTHBIX ypaBHEHUI u HepaBeHCTB. [lonatue GyHkmmm, e€ cBoiicTBa U rpaduKH.

2. CteneHb ¢ aeiicTBUTEIbHBIM NMoka3aTesjem (10 yacos)

JleticTBUTENIbHBIC YHCIIA. becKOHEYHO yOBIBaroIas reoMeTpuYecKas IPOTPECCHs.
ApudmeTnyecknuii KOopeHb HaTypaidbHOU cteneHH. CTeneHb C HATypalbHBIM H
JNEUCTBUTEIIBHBIM MTOKA3aTEISMMU.

OcHOBHas 1enb — OO0OOIIUTP W CHUCTEMATU3WPOBATh 3HAHUA O JACHCTBUTEIbHBIX
yucaax; chopMUpPOBATH MOHITHE CTEIICHHW C JICUCTBUTEIHHBIM MMOKa3aTeIeM; HAyYUTh
MPUMEHATH ONpeeeHUs] apu(PMETHIECKOTO KOPHS M CTEIEeHH, a TaKKe MX CBOMCTBA
MIPY BBIMIOJIHEHWH BBIYMCIICHUM M TTPEOOPA30BaHNU BBIPAKCHHUIA.



3. AKCHOMBI CTEPEeOMETPHH H MPOCcTelIue cJeCTBUA U3 aKkcHoM (4 yaca)

OCHOBHBIC TOHSITHS CTCPCOMCTPHH. AXCHOMBI CTCPCOMCTPUHN U UX CBA3b C AKCHOMaMU
IIaHUMCTPHUH. OCHOBHEIC CJIICACTBHUA U3 aKCHUOM.

4. Crenennas pynkuus (9 yacoB)

CrenenHas (yHkuus, ee cBoiicTBa u rpaduk. Bzaumuo odpatueie pynkumu. IpodHo-
nuHenHas pynkuus. Crnoxuele GyHKUMU. PanvoHanbHble YpaBHEHUS U HEPAaBEHCTBA.
WppanunoHanbHble ypaBHEHUS.

OcHoBHas 1e/1b — 00OOUIUTh U CHUCTEMATU3MPOBATHh U3BECTHBIE M3 Kypca aiareOpsl
OCHOBHOM WIKOJIbI CBOMCTBA (PYHKIMH; HM3yYUTh CBOMCTBA CTENEHHBIX (YHKIUNA U
HAy4YUTh NPUMEHSTh WX MPU PEUICHUH YpaBHEHUH M HEPaBEHCTB; CHOPMHPOBATH
IIOHATHE PAaBHOCWIBHOCTH YPaBHEHUM, HEPABEHCTB, CUCTEM YPaBHEHUM U HEPABEHCTB.

5. Iloka3ateabHas pynkuust (11 yacos)

[lokazarenbHast ¢GyHkuus, ee cBoicTBa M rpaduk. I[lokazaTenbHbIE YpaBHEHHS.
ITokazarenbHble HepaBeHCTBA. CUCTEMBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

OcHoBHast 1ellb — W3Y4YUTh CBOMCTBA IOKa3aTeNIbHOW (YHKIMHU; HAYyYUTh pelaTh
NIOKa3aTeIbHbIE YPABHEHNS U HEPABEHCTBA, CUCTEMbI IOKA3aTEIbHBIX YPABHEHU.

6. IlapasieJbHOCTH NPSIMBIX H IUI0CKOCTEl B mpocTpancTBe (20 yacoB)

[lapamienbHble  mpsiMble B MpPOCTpaHCTBE. [Ipu3HaK NapajuIENbHOCTH  MPSIMBIX.
[IpuzHak  mapamnenbHOCTH  OPsIMOM W IUIOCKOCTH. IIpu3HaKk mapaninenbHOCTH
miockocteil.  CBoWCTBa  MapaljieIbHOCTH TTIOCKOCTEM. N3o6paxkenue
POCTPAHCTBEHHBIX (PUTYp HA MJIOCKOCTH U €TO CBOMCTBA.

7. Jlorapudpmudeckas pynkuusi (14 yacon)

Jlorapudwmel. CoiictBa norapudmoB. JlecsTuyHble W HaTypaidbHbIE JOTAPU(PMBI.
Jlorapudmuyeckas Qynkiusi, ee cBoictBa u rpaduk. Jlorapudpmudeckue ypaBHEHHUS.
Jlorapudmudeckne HEpaBEHCTBA.

OcHoBHas 1ens — cHopMUpPOBATH MOHATHE Jorapudma dYuciia; HAYYUTh TPUMEHSTH
CBOMiCTBa  yiorapuMOB  MpU  PEIICHUH  ypPAaBHEHWH,; M3y4YUTh  CBOMCTBA
norapudMudeckor (PYHKIIMM W HAYIUTh NPUMEHATH €€ CBOWCTBA MPHU PEIICHUU
norapuMUYECKUX YPABHCHUIN U HEPABEHCTB.

8. [lepneHAUKYJSAPHOCTH MPSAMBIX U IUIOCKOCTel (21 yacoB)

[lepienauKyisipHple NpsAMbIE B NOpocTpaHcTBe. [Ipu3HAaK nNEepneHAUKYIIPHOCTH
npsAMol M TIOCKOCTU. (CBOWCTBAa MNEPHNEHIUKYISIPHOCTH NPSAMOM UM IUIOCKOCTH.
[lepienauKynsip ¥ HAKJIOHHAs K IUIOCKOCTH. TeopeMa O Tpex MNEPHEHIUKYISpax.
[Ipr3Hak neprneHauKyIIPHOCTH INIOCKOCTEN. PaccTossHue MeXay CKpeIIyBarOIIMMUCS
npsMbeIMU. [I[puMeHeHre OpTOrOHAIBHOTO MPOECKTUPOBAHUS B TEXHUYECKOM YEPUCHUU.

9. Tpuronomerpuueckue popmy.nl (14 yacos)



Pannannas mepa yria. [IoBopoT TOUkM BOKpYT Hadaja koopauHat. OnpeaesieHue CUHyca,
KOCHMHYyCa M TaHI€HCa yrjla. 3HaKM CHHYyCa, KOCUHYCAa W TaHI€HCAa. 3aBUCUMOCTb MEXIY
CUHYCOM, KOCMHYCOM M TaHT€HCOM OJIHOTO W TOro € yria. TpUroHOMETpHUYECKHE
ToxkaectBa. CHHYC, KOCHHYC M TaHI'€HC yrioB o U —o. Dopmyinbl cioxenus. CUHYC,
KOCMHYC M TaHIe€HC JBONHOro yria. CHMHYC, KOCHMHYC M TAaHIE€HC IOJIOBUHHOIO YTJa.
®opmyibl npuBeneHus. Cymma v pa3HOCTb cuHYycoB. CymMMa M pa3HOCTh KOCHHYCOB.

OcHoBHas 1enb — chOpPMHUPOBAThH TMOHATHE CHUHYCA, KOCHMHYCAa, TaHT€HCA, KOTAHTEHCA
Yyycia; HAy4YduTh MNPUMEHATH (OPMYJIBI TPUTOHOMETPUU ISl BBIYMCIICHHS 3HAYCHUM
TPUTOHOMETPUUYECKUX (YHKIMI U BBIIOJTHEHUS MPeoOpa3oBaHUl TPUTOHOMETPUUYECKUX
BBIpQKEHUI; HAYYUTh pelIaTh MPOCTEUIINE TPUTOHOMETPUUYECKUE ypaBHEHHUS Sin X = a,
cosx=ampu a=l1, -1, 0.

10. Muororpannnku (14 yacos)

[lonsiThe = MHOTOTpaHHMKA, OCHOBHBIE  BHJbl  MHOTOTPAHHUKOB, HU300pa’keHUE
MHOTOTPaHHUKOB Ha IJIOCKOCTU. [IpU3MBI M MX 3JI€MEHTOB, BUIbI Ipu3M. Dopmyiy 1uis
BBIUMCIICHUSI TUIOMIaAM OOKOBOM TIOBEPXHOCTH TpsiMOM mpu3Mbl. Dopmyny ais
BBIUMCIICHUS TUIOIIaAX OOKOBOW MOBEPXHOCTH HAKIOHHOM npu3Mbl. [loHsTHE MUpamMuUbL,
NpaBUJIbHOM MUPAMUIbI, YCEYEHHON mupamuabl. Popmyiny sl BBIYHUCICHHS ILIOMIAIU
NOJTHOM TOBEpPXHOCTH Tupamuabl. CBOMCTBA MUpamMua, HMEIOUIUX paBHbIE OOKOBBIC
pebpa; paBHble anodemsl. [ToHATHE TPaBUIBHOTO MHOTOTPaHHUKA.

11. Tpuronomerpuueckue ypaBHenus (18 yacon)

[lepBble TpencTaBIEHUA O PEUIEHUH MPOCTEHIINX TPUTOHOMETPUUECKHUX YpPABHEHUM.
Apxkocunyc. Pemenne ypaBHeHUs: cosx=a. ApkcuHyc. Penienue ypaBHeHHS sinx=a.
ApKTaHreHCc U apKKoTaHreHc. Pemienue ypaBHeHuMs tgx=a u ctgx=a. [Ipocteimme
TPUTOHOMETPUYECKUE  ypaBHEHMs. J[Ba ~ MeToga  pelIieHHs  MPOCTEHIINX
TPUTOHOMETPUYECKUX YPAaBHEHHI: BBEICHUEC HOBOW IEPEMEHHOW M PA3JIOKEHHE Ha
MHOXUTENU. OIHOPOAHBIE TPUTOHOMETPUYECKHE ypaBHEHHs. (OCHOBHas UEJb
chopMHpOBaTh YMEHHE peniaTh IMPOCTEHIINEe TPUTOHOMETPUUECKUE YpPaBHEHUS;
03HAKOMUTh C HEKOTOPBIMU IPUEMAMHU PELLICHHS] TPUTOHOMETPUUYECKUX YPABHEHUI.

12. Obobmaminee mopropeHue (8 uyaca)

[ToBTOPUTH OCHOBHBIE TEMBI Kypca anreOpsl u reomeTpun 10 kiacca.

TemaTu4eckoe IVIAHUPOBAHME.

Neri/mt N3yuaemslii pa3aen npeamera Koui-Bo
JacoB

1 | IloBTopenue 7-9 knacca 14

2 | CTenieHb C NEWCTBUTEILHBIM TTOKA3aTEIEM 10

3 | AKCHOMBI CTEPEOMETPHUH U CIICJICTBUS M3 aKCHOM 4

4 | Crenennas QyHKIHs 9

5 | IlokazaTenpHas QyHKUHUS 11

6 | [lapayenbHOCTH MPSMBIX M TUIOCKOCTEHN B TPOCTPAHCTBE 20




7/ | Jlorapudmuueckas QyHKIus 14
8 | IlepneHauKyISIPHOCTD NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE 21
9 | TpuroHomeTpuyecKre GopMyIIbl 14
10 | MHOrorpaHHUKH 14
11 | TpuroHOMeTpUUYECKHE YPABHECHHUS 18
12 | IloBTopeHnue kypca anredpsl u reomerpun 10 knacca 8
Bcero yacos 157
KaHeHIlapHO - TEMAaTUY1E€CKO€ IVIAHUPOBAHUEC
No 10 [ara HaumenoBanue Illpumeuanue
ypoKa | Kjacc | MmpoBefe paszziena u TEMbI
HUSA (KoMYecTBO 4acoB)
ypoxka
Ilosmopenue kypca anzeoput 7-9 knaccos (14uacoe)
1 1l-s4 02.09 | AnreOpanueckre BBIpaKEHUSL.
OJHOYICHBI 1 MHOTOYJICHBI
2 DopMyIbl COKpPAIIEHHOTO
YMHOKEHHUS
3 06.09 | Anrebpanyeckue apooOH.
JlelicTBus ¢ anreOpandecKuMu
IpOOsSMHU
4 JluneliHbIe ypaBHEHUS U
CHUCTEMbI YpaBHEHUI
5 09.09 | Pemenue 3amad ¢ DOMOIIBIO
YpaBHEHUH
6 CucrteMbl ypaBHEHHIA.
CriocoOblI perieHus CUCTeM
ypaBHEHU I
7 13.09 | YucnoBbie HEpaBEHCTBA U
HEpPaBEHCTBA MEPBOM CTENICHU
C OJTHMM HEHM3BECTHBIM
8 Jluneitnas ynkuus. [lonstue
GbyHKIIMHN
9 I'paduaeckuit cnocod
pEIICHHSI CUCTEM YPaBHEHUH
10 16.09 | KBampaTHbIC KOpHH.
CoiicTBa apu(hMeTHIECKOTO
KBaJIPATHOTO KOPHS
11 KBanparsble ypaBHEHUS.
PaznoxeHne Ha MHOKHUTEIH
KBaJIPATHOTO TPEXUIICHA
12 20.09 | IIpouentsl. Pemenue 3axa4y Ha
MPOIICHTHI
13 KBanpaTHble HEpaBeHCTBA.
Pemrenrie HepaBeHCTB
METOI0M WHTEPBAIOB
14 23.09 | BBoaHblii KOHTPOJIbL




Cmenens c oeiicmeumenvhovim nokazameinem (10 uacos)

15

23.09 | [eiicTBUTENBHBIC YUCIIA

16

27.09 | BeckoHeuHo yObIBaromias
rCOMETPUYIECKAs IIPOTPECCHUS

17

ApupmeTrueckuii KOpeHb
HaTypaJIbHOM CTEIEHU

18

Crenenb ¢ pallMOHAJIbLHBIM
1oKa3areaeM

19

30.09 | CgoiicTBa CTEIIEHHU C
panroHaIbLHBIM TIOKa3aTeIeM

20

CreneHs ¢ IeHCTBUTEIILHBIM
oKasarejieM

21

04.10 CBOJICTBA CTEIEHH C
ENCTBUTENbHBIM
IOKa3aTrejieM

22

[IpeobpazoBaHue BhIpaKEHUH,
COJICPIKANTUX PAJTUKAIIBI

23

07.10 | O06OOIIEHME TTOHATHSA CTEIIEHU
C IE€HCTBUTEILHBIM
oKasarejieM

24

KonTpoasnas padora Nel
no Teme «CTeneHsb ¢
JeHCTBUTEJIbHBIM
MmoKa3aTeJjieM»

Akc

HOMbBL CHIEpeOMemPUN U C1e0CMeUs u3 akcuom (4uaca)

25

11.10 | Beenenue. [Ipeamer
CTEPEOMETPUH. AKCHOMBI
CTEPEOMETPUH

26

HeKOTOpBIe CIICACTBHA U3
akcuoM. Pemrenne 3aJa4 Ha
IMPUMCHCHHUEC aKCUOM H
CIICJICTBUM U3 HUX

27

B3aumHoe pacnonoxeHue
HPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE

28

14.10 | O0oOwmenune. Pemenne 3amaq.
CamocrosrensHas padora ( 20

MUHYT)

Cmenennasn gynuxkyus (9 uacoes)

29

14.10 | CrenenHas ¢pyHKuMs, €€
CBOIicTBa U rpaduk

30

18.10 | IToctpoenue rpadukoB
CTETIeHHON (YHKIIUU




31

Haubonbiiee 1 HauMeHblIEE
3HaYEHUE CTEIIEHHOU

GbyHKITIN

32 21.10 | B3aumno oOpaTHBIE PYHKIIHH.
Crnoxnas QyHKIHSA

33 JpoOHo-nuHelHas QyHKIHS

34 PaBHOCHIIBHBIC YpaBHCHHS U
HEpaBEHCTBA

35 25.10 PammonanbHbIe ypaBHEHUS

36 Oo6o06uieHne
CHUCTEeMaTH3alus 3HAHUI 0
teme «CreneHHas QyHKIHUS

37 KonTtpoabnas padora Ne2
no teme «CrenenHas
byHkusm)

IHokazamenvnaa pynkyua (11 yacos)

38 28.10 | IMokazarenpHas GyHKIHS, €&
CBOMCTBa U rpaduk

39 [TocTpoenne rpadukoB
MOKa3aTeIbHOU (PYHKITHH.

40 2-5 4 08.11 | I'paduueckuii cnocod
peIIeHUs TOKA3aTeIbHBIX
ypaBHEHHI U HEPABCHCTB

41 IToka3arenbHbIC ypaBHEHUS

42 11.11 | CrocoOsl pemeHust
TIOKa3aTeJIbHBIX YPAaBHEHUH

43 [Toka3arenbHbIC HEpaBEHCTBA

44 15.11 | CnocoOsl penieHus
NIOKa3aTeIbHBIX HEPABECHCTB

45 Cucrembl oKa3aTeNbHbIX
ypaBHCHHI U HEPABCHCTB

46 Pemenue cucrem
NIOKa3aTeIbHbIX YPABHCHUH U
HEPABEHCTB

47 18.11 | O6o06ueHue n
CUCTeMAaTH3all¥sl 3HAHH 110
teme «llokazarenpHas
GhYHKITHS

48 KonTpoabnas pabora Ne3

no teMe «Iloka3areabHas
byHkuusm

Hapannenvnocms npameix u naockocmeii 6 npocmpancmee (20 uacos)

49

22.11 | IlapannenbHbIe NIPsIMBbIE B
MIPOCTPAHCTBE




50

[TapamiensHOCTB TPEX
HPSIMBIX

o1 25.11 | IlapamienbHOCTh MPSMON U
TJIOCKOCTH

52 [Ipu3Hak napajiienbHOCTH
IIPSIMOM U TUIOCKOCTH

53 29.11 | B3aumHOeE pacroyokeHue
IPSIMBIX B IIPOCTPAHCTBE

o4 Pewenne 3ana4 o reme:
B3aMMHOE PACIIOJI0KECHHE
IPSIMBIX B IIPOCTPAHCTBE

55 CkpemuBaroniecs npsiMple

56 02.12 | Teopema o
CKPEIIUBAFOIIHUXCS TPSMBIX

S7 Pemrenne 3agau o reme:
CKPEIIMBAIOIINECS TTPSMbIE

58 06.12 | Yrubl ¢ coHanpaBJIeHHBIMA
CTOpPOHAMH

59 VYros Mex Iy IpsSMbIMU

60 09.12 | [TapamrenbHbIE TIOCKOCTH

61 [Ipu3Hak napayieIbHOCTH
IJIOCKOCTEMN

62 13.12 | Pemenue 3agay o treMe:
PU3HAKU MapaieIbHBIX
IPSIMBIX

63 CBoiicTBa napajuieinbHbIX
IIJIOCKOCTEN

64 Pemenue 3agay no reme:
CBOMCTBA MapaieIbHbIX
IPSIMBIX

65 16.12 | Terparap. [locTpoenue
CEYECHUH TeTpadapa

66 [Tapannenenunen.
[Toctpoenue ceuenun
napasuieJienumnes1a

67 20.12 | OGoOeHue u

cHCTeMaTHu3alus 3HaHUH 110
TEMC. «HapaJ'IJ'IeJ'ILHOCTB
NPSAMBIX U ILIOCKOCTEM»




68

KonTpoabHnas pabdora Ned
no teme. «IlapanieabHocTh

NMPAMBIX 1 IJIOCKOCTeEi

Jozapugpmuueckan pynkyua (14 uacos)

69

23.12

70

Jlorapudmel. OnpeneneHue
norapudma

CoiicTBa g0TaprmMoB

71

27.12

72

73

JlecaTuyHBIE M HaTypaJIbHbIE
aorapu@msl

®dopmyia nepexoaa oT
norapudma 1o oJJHOMy
OCHOBAHHUIO K JIPyromMy

Jlorapudmuueckas QyHKIuS,
e€ cBoiicTBa U rpaduK

74

3-14 | 10.01

75

[TocTpoenue rpaduxa
aorapupMuuecKor GyHKIUN

JlorapudmMudeckue ypaBHEHHs

76

13.01

77

Cucrembl JorapupMUUECKux
YpaBHEHUH

Pemenne norapudpmudeckux
YpaBHEHHUH U UX CUCTEM

78

17.01

79

80

Jlorapudmuueckue
HEPaBEHCTBA

Pemenue norapudmudeckux
HEpaBeHCTB, Ipu a > 1

Pemenue norapudmuueckux
HepaBeHCTB, npu 0 <a<1

81

20.01

82

O060011IEHNE U
CHCTEMAaTU3alusA 3HAHWUH 110
teme «Jlorapudmuueckas

GbyHKIIS

KounrtpoJsbHas padora Ne 5§
no reme «Jlorapupmuveckas
GyHkum»

Ilepnenouxkynapnocms npamvlx u na0CKO

cmeii (18+3 uacoe)

83

24.01

84

[leprienauKynsipHbIe MpsiMbIE B
IIPOCTPAHCTBE

[MapannenbHbie mpsiMble
MePIIEeHANKYIISPHBIE K
MIJIOCKOCTH

85

27.01

ITpusnax
MEPIEHIUKYIIIPHOCTHU MIPSAMOM
U IJIOCKOCTH




86 Teopema o npsimoii
NEpIEHIUKYIISIPHON
IIJIOCKOCTH

87 31.01 CBoiicTBa nepreHANKYISIPHBIX
HPSMBIX U IJIOCKOCTH

88 Pemenue 3a1a4 o reme
«IleprieHIUKyISpHBIE
PSIMBIE)»

89 Paccrosinue ot Touku 10
mwiockocty. llepnennukynsap u
HAKJIOHHBIE

90 03.02 Teopema o Tpéx
MEPIIeHANKYIISIpax

91 VYron Mexy npsMoi u
TJIOCKOCTBIO

92 07.02 Pemenue 3a1au no Teme: yroa
MEKy NPSIMOM U IIIIOCKOCTBEO

93 JIByrpaHHBIN yTOI.

94 10.02 Pemenue 3aay no teme:

JBYXTPaHHBIN yTroJ

95 [eprien UKy pHBIE
IJIOCKOCTH

96 14.02 [TpuznHak
MePIEeHIUKYIIPHOCTH
IIJIOCKOCTEMN

97 [IpssMoyTOBHBII
napasuiesienumnes

98 CBoiicTBa IPSAMOYTOJILHOTO
napasuiesenurnes1a

99 17.02 Teopema o guaroHaIu
IPSIMOYTOJIBHOTO
napasuiesenurnes1a

100 TpéxrpaHHbslii yroJ.
MHoOrorpasHsslii yromu

101 21.02 Pemenue 3agay no reme:
MHOTOTPaHHbIE YTJIbI

102 O0600111EHNE U

CUCTEMAaTH3alMsl 3HAaHUH 110
teme «llepneHuKynsapHOCTb
HPSMBIX U IUIOCKOCTE»

103 28.02 KonTtpoabHnas padora Ne6 mo
Teme «IleprnieHIUKYJISIPHOCTD
NPSIMBIX H IIOCKOCTEH»

Tpuconomempuueckue gpopmynwt (10+4 uacoe)

104 28.02 Pannannas mepa yria




105

IToBOpOT TOYKM BOKpYT Hayaa
KOOpJAUHAT

106

107

108

109

03.03

Omnpenenenue cunyca,
KOCHHYCA U TaHT€HCA.

3HaKM CUHYyca, KOCUHYCa U
TaHIeHCa

3aBUCHUMOCTb MEX]ly CUHYCOM,
KOCHHYCOM M TaHT€HCOM
OJIHOTO M TOTO K€ yIia

3aBUCHUMOCTD MEXKITY
TPUTOHOMETPHYCCKUMHU

byHKIISIMU

110

07.03

Tpuronomerpudeckue
TOXKJECTBA

111

Tpuronomerpuueckue
TO>KECTBA

112

10.03

CuHyc, KOCHHYC U TaHT€HC
YIJIOB —0L ¥ O

113

@OopMyIIBI CIOKEHHS CUHYCA,
KOCHHYCa ¥ TaHTeHca (a+f,

a-p)

114

14.03

CuHYyC, KOCHHYC U TaHTE€HC
JIBOMTHOTO M TTOJIOBHHHOTO
yry10B. @OpMyIibl NPUBEICHUS

115

CyMMma 1 pa3HOCTh CUHYCOB U
KOCHHYCOB

116

O06001eHne u
cHUCTeEMAaTU3alysl 3HAHUU I10
teMe «TpuroHomerpuueckue
hopmyIbI»

117

17.03

KounTpoasHnas padora Ne7
1o TemMe
«Tpuronomerpuyeckue
dopmyabpy

Mmuozozpannuku (12+2 uacos)

118

17.03

ITonsaTue MHOTI'OI'paHHHUKA

119

120

21.03

ITpuzma

[Tmomanp MOBEpXHOCTH
PU3MBI

121

4-944

122

123

04.04

Pemenue 3amau o reme:
IJI0111a1b TOBEPXHOCTH
IIPU3MBI

[Tupamuna

[IpaBunbHast mupamuaa

124

07.04

ITnomans 00xKOBOI
MMOBEPXHOCTHU MPABUIILHOM
MTUPAMUJIBI




125 YceuéHHas mupaMua

126 11.04 [Tnomans 60KOBOM
IIOBEPXHOCTH YCEUEHHOU
TTAPaMHUJIBI

127 CuMMeTpHs B IPOCTPAHCTBE

128 14.04 [lonsiTHE TPAaBUIIBLHOTO
MHOTOTpaHHHKA.

129 Pemenue 3anay no teme:
IPAaBWJIbHBIC MHOTOTPAaHHUKU

130 18.04 Oo6o06uieHne
CHUCTeMaTH3alus 3HAHUI 10
TeMe «MHOTrOrpaHHHUKN

131 KonTpoabHnas padora Ne8
no TeMe «MHOrorpaHHUKI)

Tpuzonomempuuecxkue ypasnenus (14+4 uacos)

132 18.04 Tpuronomerpuyeckue
ypaBHEHHS

133 21.04 YpaBHeHue COS X = a.
ApPKKOCHHYC

134 VYpauenue cos X =0

135 25.04 VYpaBHeHue COS X = 1, COS X = -
1

136 Pemenne ypaBHeHui# COS X = a

137 28.04 VYpaBuenwue Sin X = a.
ApKcuHyc

138 VYpaBuenue sin X =0

139 02.05 VYpaBuenue sin X =1, sinx = -1

140 Perenvie ypaBHeHu# Sin X = a

141 VYpaBHeHue tq X = a.
ApPKKTaHT€HC

142 05.05 Pemenue ypaBHeHuii tq x = a

143 Tpuronomerpuueckue
ypaBHEHUs, CBOAAIINECS K
anredpandeckum

144 12.05 OnHOpOIHBIE U TMHEHHBIE
ypaBHEHUS

145 OnHopoaHbIEe U TUHEHHBIE
ypaBHEHUS

146 16.05 Mertoapl perieHus
TPUTOHOMETPHUECKUX
ypaBHEHUH

147 Ob6o06uieHue u
CHUCTeMaTU3alusl 3HAHUI 110




Tteme «TpuroHomMerpuueckue
YPaBHEHUS»

148 KonTtpoabnas padora Ne9
1o Teme
«Tpuronomerpuyeckue
yYpPaBHEHMD)

149 23.05 IIpoMe:kyTouHasi aTTeCTALUSA

Iloemopenue Kypca anzeopol u ceomempuu 10 knacca (4+4 vaca)

150 23.05 Crenenu ¢ 1eHCTBUTEIBHBIM
nokazaresem

151 26.05 Jlorapugmuueckie ypaBHEHHUS
Y HepaBEHCTBA

152 Tpuronomerpuueckue
ypaBHEHHS

153 [Noxa3zaTenpHast QyHKIHS

154 Jlorapudmmuueckas GyHKIUSA

155 30.05 AKCHOMBI CTEPEOMETPHH.

156 [MapannensHOCTD U
MEePICHIUKYIIIPHOCTD B
MPOCTPAHCTBE

157 Mmuoeoepannuxu. Umozosoe
3anamue

Peunent Topra Menosux Murpenuentsr: Jlnis Tecta Ham oHagoouTcs: myku — 300r, caxapa - 200 T,
cnuBoYyHOTO Macna - 100 r, Mena - 2 CT. JIOKKH, SIUIl - 2 T, COabl - 1 4. jJoxkka. {1 mpurotoBieHus
KpeMma: ciimBoyHOTO Macia - 300 T, cryleHHOro BapeHoro MoJjioka - 1 6aHka, rpenkux opexos - 100 T,
Jns ykpamenus: 7mokonaz — no kenanuto. [Ipurotosnenue: PactanauBaeM cIMBOYHOE Maciio, caxap, a
Tak)Ke MeJl, KeJlaTeIbHO Ha BOJIIHOM OaHe, He 3a0bIBasi MIOMEIINBATh, TPUMEPHO 4-5 MUHYTHI. 3aTeM
no0aBysieM COJTy U OIATh MEIIaeM, IOTOM HACTyMaeT o4epeb SIMil U MyKH. 3aMellInBaeM TE€CTO, OHO
JOJIKHO TOJTYYUThCS HE KpyToe, a cpeanee. J[aem octbITh 30 MUHYT, packaTbiBaeM MOPLUOHHbBIE IIAPUKU
- HamM OyayIIue KOp>Ku, 0OBIYHO UX 7- 8 mITyK. BeINekaroT KOpKu IpUMEpHO 3-5 MUHYT, NTPU
temmneparype 200°C B n1yxoBKe, TTOKa OHH He 3apyMsHsTcs. OOpe3aeM pOBHO KOP)KH M TOTOBUM KPEM.
B36uBaem cnuBOYHOE MACIIO U YaCTSAMHU OTIPABIISIEM B HETO CTYIIEHHOE MOJIOKO. YKpaliaeMm TOpT U
OCTaBIIIEM IIPOMUTATHCS.
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