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PaGouas mporpamma mo marematuke s 10 kjmacca COCTOMT U3 JBYX
MOJyJel: MOAyNb «Anredpa W Hayajla MaTeMaTHMYECKOTO aHallu3a» U MOIYJb
«I'eomeTpus».

JlanHast paboyast mporpamma no marematuke st 10 kinacca COOTBETCTBYET
TpeOOBaHUSIM (peAepaTbHOTO TOCYAAPCTBEHHOIO 00pa30BaTENIbHOTO CTaHAapTa
cpelHero oo1iero oopa3zoBaHus U pazpaboTaHa Ha OCHOBE:

® OCHOBHOUM 00pa3oBaTENbHON MPOrpamMMbl CPEAHETO OOIIEro oOpa3oBaHUS

MBOY «Cpennss obmeodpa3oBaTenpHas mkoia Nel6y;

e yueOHoro turana Ha 2022-2023 yuebnslii rog MBOVY «Cpenuss
ob1eoOpa3oBarenbHas mkosa Nel6y;
® aBTOPCKOI paboueit mporpammel mo anredpe st 10-11 kmaccoB «Anrebpa

U Hauyaja MareMatudeckoro aHanuza. CoOopHuk padounx nporpamm. 10-11

KJIacChl: yueOHoe Tmocobue st 00I11e00pa30BaTeIbHBIX OpPraHU3allMil:

0a30BbI M yriyOJIeHHBIM YpoBHU/ [cocTaBuTenb bypmuctpoBa T.A.]- 2-¢

u3 ., mepepad. — M.: [Ipoceemenue, 2018;

® aBTOPCKOM paboueit IPOrPaMMBI 1o T€OMETpUU TUTSI
oOmeoOpazoBarenbHbix yupexaeHuii «l'eomerpusa. COopHHK paboumx
nporpamMm. 10—11 xmaccel. ba3oBeiit 1 yriay0i. ypoBHH: yueb. mocobwue

Uil yuurtened oOmieoOpa3oBaTeiabHbIX opranuzauuid / coct. T. A.

BypmuctpoBa— M. : [Ipocsemenune, 2020.

Pabouas mporpamma mo maremaruke s 10 kimacca Moaynb «Anredpa u
Hayaja MaTEeMaTUYeCKOTO aHajiu3a» paccuuTaHa Ha 132 yaca B roxa (4 yaca B
Hezeno). [To mporpamme npeaycMoTpeHo 6 KOHTPOIBHBIX PaboT.

Pabouas mporpamma mo marematuke s 10 kimacca Moayib «I'eomeTpus»
paccunTana Ha 66 yacoB B roj (2 yaca B Hezento). [lo mporpamme npeaycMoTpeHo

4 KOHTPOJIBHBIE PAOOTHI.



Ilnanupyemblie npeaMeTHbIE Pe3YJbTAThI
Mooyne «Aneebpa u Hauana mamemamuiecko20 aHaIU3a»

[IpeameTHbie  pe3yabTaThl  OCBOCHMSI Kypca  aireOpbl W Haval
MaTEeMaTHYECKOTO aHaJn3a Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI Ha OOecreueHue
PEUMYIIIECTBEHHO 00111e00pa30BaTeIbHON U OOIIEKYJIbTYPHOU MOATOTOBKU. OHU
MPEAIOJIAraoT:

1) chopMupOBaHHOCTH MPEACTABICHUN O MaTeMAaTHKE KaK YacTH MUPOBOM
KyJIbTYphl U O MECTE€ MaT€MaTUKH B COBPEMEHHOW LMBWJIM3AIMU, O CIOCO0ax
OMHUCAHUS HA MATEMAaTUUECKOM SI3bIKE SIBIICHUM peaIbHOTO MUPAa;

2) chopMUPOBAHHOCTH MPEACTABICHUM O MaTEeMaTHYECKUX MOHATHUIX KaK O
BAKHEMIINX MAaTEMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OINUCHIBAaTh U M3Yy4aTh
pa3HbI€ MPOIECCHl M SBJICHUS; MOHUMAHUE BO3MOXKHOCTH aKCHOMATHYECKOTO
MIOCTPOCHUSI MATEMAaTUYECKUX TEOPHI;

3) BiajieHre METOAaMH JTOKA3aTeNIbCTB U AITOPUTMOB PEILICHHUS; YMEHUE UX
MPUMEHSITh, TPOBOJIUTH I0KA3aTEJIbHBIC PACCYXKICHUS B XO/I€ PEIICHUS 3a/aY;

4) BiaJeHHE CTAaHAAPTHBIMU TpPUEMAMU PEHICHUS PAIlMOHAIBHBIX |
UppalmoHaIbHbIX, TOKAa3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUN
Y HEPaBEHCTB, UX CUCTEM; HCIOJIb30BAHNE IOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B
TOM YHUCJE JUIsl TOUCKA MYTH PELICHUS] M WUIIOCTpPAlUMU PEUICHUsS YPaBHEHUU U
HEPaBEHCTB;

5) chopMupoBaHHOCTH MPENCTABICHUNA 00 OCHOBHBIX IMOHSTHSAX, UACIX U
METO/IaX MAaTEMaTUYECKOIO aHaJIN3a;

6) chopMUPOBAHHOCTH MPECTABICHUIN O MIPOIIECCaX U SABICHUSAX, UMEIOLIUX
BEPOSTHOCTHBIA XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B pealbHOM
MUpe, 00 OCHOBHBIX TIOHSATHUSAX DJIEMEHTAPHOM TEOPUU  BEPOSITHOCTEM;
c(hOpMHPOBAHHOCTh YMEHUN HAXOJUTh U OIEHWBATh BEPOATHOCTH HACTYTUICHUS
COOBITHI B MPOCTEUINUX MPAKTUYCCKUX CUTYAIUSIX U OCHOBHBIC XapaKTEPUCTUKH
CJIy4alHBIX BEJIIMYMH,

7) BllaJiecHHE HAaBbIKAMU MCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM

IPYU pEeUICHUU 3a]1a4.



[IpenmerHpie  pe3ynbTaThl OCBOGHHMS  Kypca anreOppl W Haydaml
MaTEeMaTHYECKOr0  aHaiM3a Ha  yrayOJIeHHOM  ypOBHE  OPHUEHTHPOBAHbI
NPEUMYIIECTBEHHO Ha IMOATOTOBKY K MOCIEAYyImeMy TpohecCHOHATEHOMY
00pa30BaHMIO, Pa3BUTHE MHAMBHIYAIbHBIX CIIOCOOHOCTEH OOydYaromuXxcsl MyTeM
0oee rIyOOKOTo, 9eM ATO MpeIycMaTpuBaeTcsi 6a30BBIM KypCOM, OCBOCHHSI OCHOB
HayK, CHCTEMAaTHYEeCKMX 3HAHUW W CHOCOOOB NEHCTBUM, MPUCYIUX TaHHOMY
y4eOHOMY MPEIMETY.

VYriyOlieHHbI YypOBEHb HM3yud€HHUsI aiareOpbl M Hayal MaTeMaTU4ecKOoro
aHallM3a BKJIIOYAET, KPOME TIEPEUUCICHHBIX HWXE pPE3yJabTaTOB OCBOCHUS
yIIyOJIEHHOTO Kypca U pe3yIbTaToOB OCBOCHUS 0a30BOr0 Kypca, JaHHBIE paHee:

1) chopMUPOBAaHHOCTb MPEACTABICHUI O HEOOXOAMMOCTH JI0KA3aTEIbCTB
npu OOOCHOBAaHWM MAaTEMaTHYECKHX YTBEPKICHUH W PO aKCHOMAaTHKU B
IPOBEJCHUH IEAYKTUBHBIX PACCYXACHUM;

2) chopMUPOBAHHOCTh NOHSATUWHOTO armapara MO OCHOBHBIM pa3jeiaM
Kypca MaTeMaTHUKW; 3HAaHUH OCHOBHBIX TeOpeM, (pOopMysT M yMEHUS UX MPUMEHSTH;
YMEHHMsI JI0Ka3blBaTh TEOPEMBbl U HAXOJAUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHUs
3amad;

3) chopMHpPOBAaHHOCTh YMEHUN MOJAEIUPOBATH pealbHbIE CHUTYaLUH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIN, HMHTEPIIPETUPOBATD MTOJIyUEHHBIH PE3yIbTaT;

4)  chOpMUPOBAHHOCTb  MPEJCTABICHU 00 OCHOBHBIX  MOHSTHSIX
MaTeMaTHUYECKOI0 aHajn3a U UX CBOWCTBAX, BJIaJICHUE YMEHUEM XapaKTepU30BaTh
noBeneHrne (DYHKIWN, WCHOIB30BAaHWE TOJNYYEHHBIX 3HAHWW JUIS ONMUCAHUS U
aHaJIM3a peAIbHbIX 3aBUCUMOCTEN;

5) BnajieHne yMEHHUSIMH COCTaBJICHUS BEPOSTHOCTHBIX MOJIETIEH 1O YCIOBHUIO
3aJa4d W BBIUMCICHHUSI BEPOSTHOCTH HACTYIUICHUS COOBITHIA, B TOM YHCIE C
npUMEeHEeHHeM (popMyn KOMOMHATOPUKM M  OCHOBHBIX TEOpPEM  TEOpHUHU

BepOﬂTHOCTCﬁ; HCCICAOBaHUA CJ'Iy‘-IElfIHBIX BCJIIMYMH II0 UX PACHPCACIICHUIO.



Mooynv «I eomempusiy

ba3oBLIil YpOBEHL

JInsi WCTONB30BaHMSI B TIOBCEIHEBHOW JKM3HM M OOCCICUYCHHS BO3MOXXHOCTHU
YCIHEUIHOTO MPOAOJDKEHUS] 00pa30BaHUs MO CHEHHAIBHOCTSIM, HE CBS3aHHBIM C
NPUKIAAHBIM  HKCIIOJIb30BaHWEM MareMaTuku (1-ii  ypoBeHb IUTAHHPYEMBIX
pPE3YyAbTATOB), BBIMYCKHUK HAYUYUTCS, @ TAKXKE MOJYYUT BO3MOKHOCTh HAYUUTHCA
JUISL pa3BUTHsI MBIIUICHUS (2-H ypOBEHb IJIAHUPYEMBIX PE3yJIbTaTOB, BBIJIEICHO

KYPCHBOM):
I'eomerpus

— OIICpUpPOBATHL IHOHATHUAMMH: TOUYKA, IIpsAMas, IIJIOCKOCTb, IMApaJlVICIIbHOCTbL H

MEPIIECHINKYJIIPHOCTD MPSIMBIX U INIOCKOCTEW;

— pacrmo3HaBaTb OCHOBHBIE BHJbBl MHOTOTPAaHHUKOB (Mpu3Ma, NUpaMuia,
MPSIMOYTOJIBHBIN Mapajuiesenunes, Ky0) u Ten BpaiieHus (KoHyc, HUInHAp, chepa
U 1I1ap), rademv CMAHOAPMHOU Klaccuurayuelr npocmpaHcmeeHHvlx ueyp

(nupamuovl, npu3msvl, napaiieienuneosl);

— wu300paxaTh HU3y4yaeMble (QUIYphl OT PYKH M C NPUMEHEHHEM MPOCTHIX

YEPTEKHBIX HHCTPYMEHTOB;

— JnenaTth (BBIHOCHBIE) TUIOCKME YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX

buryp: BUI CBEpXY, COOKY, CHU3Y; CIPOUMb CeYeHUsI MHO202PAHHUKOS;

— WU3BJEKaTh, UHMepnpemuposams U npeoopazosvieams WHHOPMAIIUIO O
IPOCTPAHCTBEHHBIX FCOMETPUUECKHUX (PUrypax, MPeACTaBICHHYIO Ha YepTekKax U

PHUCYHKaX;

— onucsleaniv 63AUMHOe  pacnojodicerue NPAMbILX u niocxkocmetl 6

npPOCMpaHcmee;

—  npumeHsaTh  TeopeMmy  Iludaropa  npu  BBIYMCIEHUM  3JIEMEHTOB

CTEPEOMETPUUECKUX PUTYD;



— HAXOAUTh 00BEMBI U TUIOMIAIN TTOBEPXHOCTEHN MPOCTEHUIIINX MHOTOTPAHHUKOB,

TeJ BPAILlEHUs, 2eoMempuiecKux mes ¢ IpuMeHeHueM Gopmy;
— BbIYUCTAMb PACCMOAHUSA U V2Tibl 8 NPOCMPAHCMEE,

— npuMeHaAmb 2eomempuiecKkue akxmol 01 peuleHus 3a0ay, npeonoiazarouux

HECKOJIbKO Ulacoe peuterus, eciu yCcioeusl npumeHerusl 3a0aHbl 8 61O qbopMe;

— peuiamo 3a0a4U HA HAXO0IHCOEHUe ceomempudecKkux eeiuvur no 06pa3uaM unu

an2opumman,

— gopmynuposams ceolicmea u NPUSHAKu uzyp;,

— 0OKA3bl8AMb 2EOMEMPULECKUE YINGEPHCOCHUSL.

B moBceaqHeBHOI KU3HU M NPU U3YYEHNH IPYTUX NMPeAMETOB:

— COOTHOCHUThH a0CTpPaKTHbIE F'€OMETPUUECKUE MOHATHS U (PaKThl C pealbHbIMU

JKU3HEHHBIMH OOBEKTaMH U CUTyalUsIMU,

— HCHOJB30BaTh CBOWMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTYp IS

pEeIICHUS TUITIOBLIX 3a1a4 ITPAKTHYCCKOTO COACPIKAHUS,

— COOTHOCHUTH IUIOLIAAM MOBEPXHOCTEH TN OJWHAKOBOW (POPMBI Pa3IMUYHOIO

pasmepa;
— COOTHOCUTH 0OBEMBI COCYIOB OJIMHAKOBOU (POPMBI pa3IMYHOTO pa3Mepa;

— OleHUBaTh (OpPMY MPABUIBHOTO MHOTOTPAHHUKA MOCJIE CIHIJIOB, CPE30B U T. TI.
(ompenensaTh ~ KOJWYECTBO  BepmmH, peéOGep W TpaHed  MOJYYCHHBIX

MHOTOIPAaHHHUKOB);

—  UCNOIb308aMb CEOUCMBA 2eoMempudecKux @ueyp 0aa peuwieHus 3a0ay

NPaKmMu4ecKo2o xapakmepa u 3a0ay u3 opy2ux ooiacmeti 3HaHUl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE



— OIICpUPOBATH NMOHATUAMMU: JCKAPTOBBI KOOPAWMHATHI B IIPOCTPAHCTBEC, BCKTOD,
MOJYJIb BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAMHATBI BCKTOpPA, YIroJd MCKIAY
BCKTOpaMH, CKaJLIPHOC IIPOU3BCACHUC BCKTOPOB, KOJUVIMHCAPHBIC 1 KOMIIJIAHAPHBIC

BCKTOPBI;

— HaXOJIWUTb KOOPIWHATBHI BCPIIHWH KY68, U IIPAMOYI'OJIbHOTO IIapaJlJICIICIIMIICIAA,

paccmosiHue mMexcoy 08yMs MOYKAMU,

— HAxXOJIUTh CYMMY BEKTOPOB U IMPOU3BEJICHUE BEKTOPa Ha YHUCIIO, Y20j MeHcoy
BEKMOpAMU, — CKATAPHOe Npou3eeoenue, packiaovleams GeKmop no  08yM

HEKOJIUHeapHbiM 6eKMOopam,

— 3a0asamuv NIOCKOCMb YPABHEHUEM 8 0eKapmogoli cucmeme KoopouHam;
— pewamsv npocmetiuiue 3a0ayu 66edeHueM 6eKmMopHo20 bazuca.
Hctopusi 1 MeTOABI MATEMATHKH

— OIINCBIBATb OTACJIBHBIC BbIAAIONIUMCCA PC3YyJIbTAThI, IIOJYUYCHHBIC B XOIC

Pa3BUTHUA MATCMATUKU KaK HAYKH,

— 3HaTh MPUMEPHl MATEMAaTHYECKUX OTKPBHITUA M HMX aBTOPOB B CBS3U C
OTCUYECTBEHHOW U BCEMHUPHOW HCTOPHEH; npeocmasnsimev 6KIA0 6blOAIOUUXCS

mamemaniukoe 6 pazsumue MmamemamuKku U UHbIX HAYYHblX 06]16101’1’181/7;
— IIOHUMATb POJIb MAaTCMATHUKHU B PaA3BUTHUH POCCI/II/I;

— IMPUMCHATDH HN3BCCTHBIC MCTOJbI IIpu pPCUICHHUHA CTaHIapTHBIX u
HecmaHOapmelx MaTEMATHYCCKUX 3aaad, UCnoJjJb306amsb OCHOBHble Memoobl

OOKCZS’CZme]ZbCWl@CZ, npoeodumb 00KA3ameibCmaeo U 6blNOJHANb onpoeepoicerue,

— 3aMcyaTb H XapaKTCpU30BaTb MATCMATHYCCKHEC 3aKOHOMCPHOCTH B
Oprma}omeﬁ ﬂeﬁCTBHTeHLHOCTH N HA Ux OCHOe€ xapakmepuszoeamovp Kpacomy u

COBEPULEHCMBO OKpYIcaroweco mupa, a makKkaice np0u3eedeHud ucKyccmed,



—  npuMmeHamb npocmeuuiue  NpocpamMmHvle  cpeocmeda U - INeKMPOHHO-
KOMMYHUKAUUOHHbIE — CUCMEMbl NpU  peuleHuyu  MamemMamuyeckux  3aoau.

YriyOnéHHblii VDOBEHD

JInst ycnenHoro mpoaobKeHHsl 00pa3oBaHUs MO CIEHHATBHOCTSM, CBS3aHHBIM C
NPUKIAAHBIM  HKCIIOJIb30BaHWEM MareMaTuku (1-ii  ypoBeHb IUTAHHPYEMBIX
pE3yNbTATOB), BHITYCKHUK HAY4YHMTCS, @ TAK)KE MOJYYUT BO3MOKHOCTh HAYUUTHCS
JUIsi o0ecrieyeHus: BO3MOKHOCTH YCIICIIHOTO MPOJIOJDKEHUST O0pa3oBaHUs IO
CHEUATBHOCTAM, CBSI3aHHBIM C OCYILECTBIEHUEM HAyYHOM M UCCIEAOBATEIIbCKOM
NEeATEeIbHOCTH B O0JIACTM MaTEeMaTUKH M CMEXHbIX HayK (2-ii ypoBeHb

IUIAaHUPYEMBIX PE3YJIbTATOB, BHIEIEHO KYPCUBOM):
I'eomerpus

— BJIAACTb T'COMCTPUYCCKHUMH IIOHATHUAMU IIPpU PCIICHUM 3aJad W ITPOBCACHHUH

MaTeMaTHYECKUX PACCYKIACHUM;

— CaMOCTOSITEJIbHO (POPMYJIUPOBATH OMNpPEICICHUS TeoMeTpuueckux Guryp,
BBIJIBUTaTh THUIIOTE3bI O HOBBIX CBOMCTBAX M MpU3HAKaX F€OMETPUYCCKUX (HUTYD U
00OCHOBBIBaTh WJIM ONPOBEpPrarh HX, 0000IIaTh WJIM KOHKPETU3UPOBATh
pe3yabTaThl Ha HOBBIE KJacchl (UTyp, MPOBOAUTH B HECIOXKHBIX CIydasix

Kiaccudukanuo GUryp rno pazinyHbIM OCHOBAHUSIM;

— HCCIIEJIOBaTh YEpPTEXH, BKIOYas KoOMOWHanuu (Guryp, H3BIEKaTh,
WHTEPIPETUPOBATh W TpeoOpa3oBbIBaTh HH(OpPMAIMIO, TPEJACTABICHHYIO Ha

qCPTCIKAX;

— pfuaTth 3adadu IcoOMETPUYCCKOIo COACpPIKaHHA, B TOM YHCIC B CHUTyalUsX,
KOorJa aJlrOpruTM pCIICHUSA HE CICAYCT ABHO U3 YCIOBH:, BBIIIOJHATD H€O6XOJII/IMBIG
Ml peHICHUA 3aga4 JOIIOJIHHUTCIBbHBIC ITOCTPOCHHA, UCCIICAOBATH BO3MOKHOCTD

IPUMEHEHUS TeopeM U (HOPMYJ I PEIICHHS 33714,

— yMeTh (hOpMYJIMPOBATh U J10KA3bIBATh TEOMETPUUECKUE YTBEPIKICHUS;



— BJIAJICTh IMOHATHAMU CTCPCOMCTPHM: IIPpU3MA, MMAPAJUJICIICIIUIICA, IMUpaMHUIA,

TeTpa’ip;

— HUMCTb INPCACTABJIICHUA 00 akcuomax CTCPCOMCTPpUN U CICACTBUAX M3 HUX H

YMCTb ITIPUMCHATH UX IIPpU PCHICHUHN 3a/1a4;

— YMCTb CTPOUTH CCUCHHA MHOI'OI'PAHHUKOB C MCIIOJIb30BAHUCM PA3JIMIHBIX

MECTOOO0B, B TOM 4YHCJIC MCTOAA CIICOAOB,

— HUMCTb IIPCACTABIICHUC O CKPCHIUBAIOIMUXCS IIPSAMbBIX B IIPOCTPAHCTBC U YMCTDb

HaxXoAuTh yIroj 1 pacCTOAHUC MCIKIY HUMU,

— TIIPUMEHATh TEOPEMBI O IMAPAJUICIIBHOCTH IMPSAMBIX M IUIOCKOCTEN B

IIPOCTPAHCTBE MPHU PELICHUN 3a]1ay;

— YMCTb IPHUMCHATH IIApaJIJICIIBHOC IIPOCKTUPOBAHUC JIA I/I306pa}i(€HI/IH (I)I/Il“yp;
— YMCTb IIPHUMCHATH IICPIICHAUKYJIIPHOCTHU prIMOfI " IINIOCKOCTU IIpU PCHICHUU

3a11a4;

— BJIAJICTh NOHATUAMM OPTOIOHAJIBHOIO IPOEKTUPOBAHUS, HAKIOHHBIX M MX
MIPOEKLINM, YMETh IPUMEHATh TEOPEMY O TPEX MEPNEHIMKYJAPax IMPU PELICHUU

3a7a4;

— BJIQJIETh MOHATHUSIMHU PACCTOSIHUS MEXIy (PUrypamu B MPOCTPAHCTBE, OOILIEro
IIEPIICHINUKYJIAPA IBYX CKPEIIMBAIOIIMXCS IPSAMBIX M YMETh NPUMEHATh UX IpU

pElleHUY 3a/aY;

— BJAJACTD IIOHATUCM YIJIa MCXKIY HpHMOI?I U IINIOCKOCTBIO U YMCTh IIPUMCHATDL €TI0

MIpU PEIICHUU 33/1a4;

— BJIAACTL IOHATHUAMHKU IOBYIpaHHOIO yrja, Yyrjla MCXKAY J[IIIOCKOCTAMMU,

MEPIIEHANKYJISIPHBIX INIOCKOCTEW U YMETh PUMEHSTh UX MPU PELICHUU 3a]aY;

— BJIAaACTh IMOHATHAMHU IIPU3MbI, MNapaJUICIICIIMIICAa W IIPUMCHATDH CBOMCTBA

napauieCnuicaa mpyu pCiCcHur 3a1a4;



— BJIAACTDb IOHATHUCM HPAMOYI'OJIbHOTO MAPAJUICIICIIUIIC/Ia U IPUMCHATDL €TI0 IIpU

PCIICHUHU 3a1a4,

— BJAJACTh INOHATUSAMH IIUPpaMHUAbl, BHAOB IIMPaMU, 3JICMCHTOB HpaBHHBHOﬁ

MMAPAMUJBI U YMETh IPUMEHSATH UX [IPU PEIICHUN 3a/1a4;
— umems npeocmasieHue o meopeme Jinepa, NpaBUILHBIX MHOTOIPAHHUKAX;

— BJIaACTh IIOHATHUCM ILJIOIIAaIH HOBerHOCTeﬁ MHOI'OT'PAaHHUKOB MW YMCTb

IMPUMCHATDH CI'o IIpU pCHICHUHU 3a/1a4,

— BJIAJCTh IOHATHUAMHU TCJIa BpallCHUS, CCUCHHA LHUIMHApPA, KOHYCA, Hiapa H

C(bepbl N YMCTDb IIPUMCHATD UX IIPU PCIICHUU 3a1a4,

— BJIAJICTh INOHATHCM KaCaTCJIbHLIX IPAMBIX W IUIOCKOCTEH U YMETh IMPHUMCHATD

€ro Mpu pelieHuu 3a/1ay;

— HUMCTb IPCACTABIICHUA O BIIMCAHHBIX W OIMMCAHHBIX c@epax U YMCTb ITPUMCHATH

VX IIPYU PELICHNUH 33/1a4;

— BJAJETh MNOHATHAMU 00BEMA, 00BEMOB MHOTOTPAHHUKOB, TEJl BpALICHUS U

IIPUMEHSITh UX IIPU PELICHUH 3a/1a4;

— WMETh IMPEACTAaBICHHE O pa3BEPTKE LUWIMHAPA M KOHYCAa, IUIOIIAIH
IMOBEPXHOCTH LWJIMHAPA U KOHYCAa U YMETh MPUMEHSATh €r0 NPU PELICHUM 3a]ad;
— HMMETh NPEACTaBICHHE O IUIOWEAAU chepbl U YMETh MPUMEHATH €ro Mnpu

pelieHnuy 3a1au;

— YMCTh pCIIaTh 3aaa4n Ha KOM6I/IHaLII/II/I MHOTOI'PaHHUMKOB M TCJI BpalllICHUA; —
HMCTb IPCACTABJICHUC O HOI[O6I/II/I B IPOCTPAHCTBC M YMCTH PCIIATH 3a/1d4M Ha

OTHOIIIEHUE 00BEMOB U TUIOMIA/ICH MTOBEPXHOCTEH MOAOOHBIX (pUTyp;
— uMems npedcmasienue 00 aKCUOMAMU4ecKom memooe;

— @1ademv NOHAMuem ceomempudecKux mecm mouveKk 6 npocmpaHcmee u ymemos

NPUMEHAMb €20 O peuleHUs 3a0ad,



— yMemb NPUMeHAmMb OJisl peuerus 3a0a4 C8OUCMBA NIOCKUX U 08Y2PAHHBIX V2ll08

MPEXSPAHHO20 Y2na, meopemvl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Yeld,

— enademb NOHsIMuUeMm nepneHduKyﬂﬂpﬂoeo Ce4eHUsl npu3msl U ymenib NPUMEHANMb

€20 npu peuieHulU 3a0ad;
— uUMemsb npeocmasieHue 0 080UCMEEHHOCMU NPABUNbHBIX MHO202PAHHUKOS,

— 81a0emv NOHAMUAMU UEHMPAIbHO2O HNPOEKMUPOBARUA U NAPAJIETbHO2O
NpoeKmupoeaHusl U NPUMEHANb UX NPpU nNOCMpoeHUuu ceuenull MHOSOCPpAHHUKOB

MemooOM NPOeKYUil;

— uUMemsb npedcmasieHue 0 pa3zeepmke MHO202PAHHUKA U KpamyatuieM nymu Ha

NOBEPXHOCMU MHO2OCPARHUKA,
— Umems npedcmaeﬂenue O KOHUYECKUX Ce4YEeHUAX,

— umenio npedcmaeﬂenue O Kacaruwuxcs cgbepax u KOM6MHCIL!Z/{% men epauieHus U

ymembsb NPUMEHAMb €20 npu peuleHuu 361@61'41,'

— NpUMeHAmb NpU peuwleHuu 3a0ay QopmMyry pAaccCmosHUs OMm MOYKU 00
HIOCKOCMU, — 61a0emb PA3HbIMU CNOCOOAMU 3A0AHUSL NPAMOU VPAGHEHUIMU U

yMemb NPUMEHAMb UX NPU PeUeHUU 340a4;

— NPUMEHAMb NpuU peuleHuu 3a0a4 U O0OKA3AMeNbCmee meopem 8€Km0prllZ

Memoo U Memoo KOOPOUHam;

— uMemsb npedcmasieHue 06 aKkcuomax oovéma, npumensms Hopmynvl 00bLEMOE
NPAMOY20NIbHO20 NAPAIeNenunedd, NpusMbl U NUPAMUObL, Mempa’opa npu

peuienuu 3a0ad;
— NpuMeHamb meopemvl 00 OMHOUWEHUSIX 00BEMOB NPU peuleHUU 3a0ay;

— NPUMEHAMb UHmMezcpal 051 8bIYUCTIECHUS. 00BbEMO8 U noeerHocmed mei
epauieHus, 6blYUCTIEHUA nﬂoma()u c¢epuqea<020 nosica u 0o6véma wapoeoco Cios,

— umembs npedcmaeﬂeﬂue 0 O0BUDICEHUSX 8 npocmpancmee. napajilejlibHoOM



nepeHoce, cummempuu OmMHOCUMENIbHO NJIOCKOCMU, l/;eHmpaJZbHOZZ cummempuu,

nosopome OmHoOCuUmelbHo I’lpﬂ.MOlZ, BUHMOBOIL cummempuu,
— U ymenib NPUMEHAMb €20 npu peuteHuu 300611{;
— UmMembv npedcmaeﬂeﬂue o nﬂou;adu OmeZOHaJZbHOZZ npoexkyuu,

— umemos npedcmaeﬂeﬂue o mpéxedeHOM U MHO2O0CPpAHHOM y2lie U NPUMEHANb

CBOUCMBA NIOCKUX Yeio8 MHO2O0ZPARHO2O0 yeld npu peutenuu 3adaLz;

— umems npeocmasienue 0 npeoopazosanuu nooobus, 2oMomemuu U ymemy
NPUMEHAMb UX NPU peuwleHuu 3a0ay;, ymemv peuiamsv 3a0auu HA HNI0CKOCU

Memooamu cmepeomempuuL,;
— yMemb NPUMEHAMb POopMYNbl 00bEMOE NPuU peuleHuU 3a0ay.
B noBceHeBHOM KU3HU M NP U3YYEHUM JPYTUX MPeIMETOB:

— COCTaBJIITH C HCIIOJIb30BAaHHNCM CBOMCTB TCOMCTPHUCCKHX (1)I/II‘yp
MATEMAaTHYCCKUC MOJICIIN IJIA PCIHICHUA 3aAd4 IIPAKTHYCCKOI'O0 XapaKTCpa U 3aaa4
N3 CMC)KHBIX JUCHUIIIMH, UCCIICAOBATDH IMOJIYUYCHHBIC MOJCIIM U UHTCPIIPCTHUPOBATL

pe3ynbTar.
BeKkTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

— BJIAJICTh MOHSATUSMU BEKTOPOB U UX KOOPJAMHAT;

— YMETb BHITIOJIHSTH OTepaIiuy HaJl BEKTOPAMH,

— HUCIOJIB30BaTh CKAJIIPHOE MPOU3BEACHUE BEKTOPOB MPU PEIICHUH 33]1aY;

— MPUMEHSTh ypaBHEHHE IUIOCKOCTH, (hOPMYJTy paCCTOSHUS MEXIY TOUYKaMH,

ypaBHeHUE chepsl IPU PEIICHUH 3a/1ay;

— MPUMEHATH BEKTOPBI U METOJI KOOPJUHAT B IIPOCTPAHCTBE MPH PELICHUH 3a7adY;
— Haxooumv 00bEM napanieienunedd u mempa’opd, 3a0aHHbIX KOOPOUHAMAMU

Cce0oUX 6EPULUH,



— 3a0asamuv NpAMYIO 8 NPOCMPAHCMEE,
— HAX00umsb paccmosiHue om moyKu 00 NJI0OCKOCMU 8 CUcmeme KOOPOUHAM,

— HAxooumo paccmosirue Meofcdy CKpeusarouumMucs npAaAmMsbImMu, 300AHHbIMU 8

cucmeme Koop()unam.
I/ICTOPI/IH H ME€TOAbI MATEMATUKHU

— UMCTB MPCACTABJICHUC O BKJIAJIC BbIAAOMIUXCS MATCMATHUKOB B PA3BUTHUC HAYKHU,

— IIOHUMATh POJIb MATCMATUKH B PA3BUTHU POCCI/II/I;

— HCII0JIb30BAaTb OCHOBHBIC MCTO/JbI 10KA3aTC/IbCTBA, ITIPOBOJUTL JOKA3aTCIILCTBO

H BBITIOJIHATH OIMPOBCPIKCHUC,
— IPUMCHATHb OCHOBHBIC MCTOAbI pCHICHUA MATCMATHYCCKUX 3a1a4,

— Ha OCHOBE MATEMAaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE XapaKTepU30BATh

KpacoTy U COBEPILEHCTBO OKPY’KAIOIIEr0 MUPA U MPOU3BEICHUN UCKYCCTBA,

— MIPUMEHSITh IPOCTENIINE IIPOTPAMMHBIE CpEeACTBa "
AJIIEKTPOHHOKOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN MAaTEMAaTHUYECKUX 3a1ay;
— TIOJIb30BAaThCSl NPHUKIAIHBIMA IPOTPAMMAaMH M TNPOrpaAMMaMH CHMBOJBHBIX

BBIUMCJICHUI JJIA UCCIICAOBAaHUA MaTCMAaTHYCCKUX O6BCKTOB;

— NPUMEHRAMb MamemamudecKkue 3HaAruA K UCC1e008aAHUIO OKpYyorcarnueco mupa

(MoOenuposarnue Gusuueckux npoyeccos, 3a0aiu IKOHOMUKU).



Conep:xanue yueOHOro Kypca
Mooynb «Aneebpa u navana mamemamuyecko20 AHAIU3AY

[eiicmeumenvuvte yucaa (18 u)

[lenpie u pannoHalbHbIC 4YHCA. JIEHCTBUTEIBHBIE 4YHCIA. beckoneuno
yObIBafoIasi  TeOMETpUYecKass  mporpeccusi.  ApudMeTHYECKHid  KOPEHb
HaTypainbHOM creneHu. CTeneHb € palMOHAIBHBIM U JEHCTBUTEIbHBIM
MOKa3aTeJISIMH.

Cmenennasa ¢pynkuyus (18 u)

Crenennast Qynkiusi, e€ cBoictBa U rpaduk. BzaummHO oOpaTHbie (QYHKIUH.
Cnoxnas (yHkius. PaBHOCWIBHBIE YpaBHEHUSI U HEpaBeHCTBA. MppalnmoHaibHbIe
ypaBHeHus. ppanroHaibHbie HEPABEHCTBA.

IHokazamenvnasa ¢pynkyusn (12 u)

[TokazatenbHast QpyHkuus, e€ cBoiictBa M rpaduk. IlokazarenbHble ypaBHEHUS.
[lokazarenbHble  HepaBeHCTBA. (CHCTEMBI  TOKa3aTEIbHBIX  YPAaBHEHHU U
HEPABEHCTB.

Jozapugpmuueckasn ¢pynkyus (19 u)

Jlorapudmer. CpoiictBa sorapudmoB. JlecaTuunbie U HATypajgbHBIE JIOTapU(PMBIL.
®opmyna nepexona. Jlorapupmuueckas QyHkuus, e€ cBoWcTBa U Tpaduk.
Jlorapudmuueckue ypaBuenus. Jlorapupmudeckrue HepaBEeHCTBA.
Tpuzonomempuueckue gpopmynwt (27 u)

Panuannas mepa yrna. [IoBOpOoT TOUKM BOKpPYT Haudasia koopAauHat. OnpeneneHue
CUHYyCa, KOCMHYCa M TaHI€HCa yrja. 3HAKM CHUHYCa, KOCMHyCa M TaHIEHca.
3aBUCUMOCTh MEXJYy CUHYCOM, KOCUHYCOM M TaHT'€HCOM OJIHOT'O U TOTO K€ yTJIa.
Tpuronomerpuueckue ToxaecrBa. CHHYC, KOCHHYC M TaHT€HC YIJIOB O U —d.
®opmyisl cinoxennsi. CHHYC, KOCUHYC M TaHT€HC JBOMHOrO yria. CHHYC, KOCUHYC
W TaHreHC TMoJoBUHHOrO yria. ®opmynsl npuBenaeHus. CymMmMa W Ppa3HOCTh
cuHycoB. CymMMa M pa3HOCTbh KOCUHYCOB.

Tpuzonomempuueckue ypagnenus (18 u)



VYpaBHenue cos X = a. YpaBHeHHE sin X = a. YpaBHenue tg X = a. Pemenue
TPUTOHOMETPUYECKUX  YPABHEHHU. IIpumepbl  pemieHUss  OPOCTEUIIMX
TPUTOHOMETPUYECKHUX HEPABEHCTB.
Hmozoseoe noemopenue (20 u)

Mooynv «'eomempusiy
Tema 1. Hekomopuwie céedenusn u3z nianumempuu. (12u)
YTIuBl B OTPE3KH, CBSI3aHHBIE C OKPYKHOCTBIO. Penrenne TpeyronbHUKoB. TeopeMsl
Memnenas u Yesbl. Dmnuric, runepOosia, napadona.
Tema 2. Beeoenue. (3u)
[Ipenmer crepeomeTpun. AKCHOMBI cTepeomeTpuu. Hekoropsle cnencrBus u3
aKCHOM.
Tema 3. Ilapannenvnocmo npamvix u naockocmei. (16u)
[TapannenbHble TOpsIMbIE B MOpOCTpaHCTBE. llapamienbHOCTh TpeX MPSIMBIX.
[TapannenbHOCTh TPSAMOM U IUIOCKOCTH. CKpEIIMBAIOIIUECS MpPsIMbIE. YTIIBI C
COHAIIPABJICHHBIMU  CTOPOHAMH.  YTOJ  MEXAYy  OpsMbIMH.  Terpaszp.
[Tapannenenunen. 3a1adyn Ha MOCTPOCHUE CEYEHUM.
Tema 4. Ilepnenouxkynapuocmo npamvix u naockocmeit. (174)
[leprieHnuKyIsipHBIE  TpsiMble B TIpocTpaHcTBe. [lapannenbHble  HpsMBbIE,
MEPHEHIUKYJIApHbIE K TUIOCKOCTU. [IpH3HaK nepneHAuKYISIPHOCTH MPSIMON U
mIockocTu. Teopema o mpsAMOi, NEPNEHIUKYIISIPHON K TJIOCKOCTH. PaccTrosiHue ot
TOYKM J0 IuiockocTu. llepneHaukynsp u HakiaoHHas. Teopema o0 Tpex
MEPIECHINKYJIApAaX. YTON MEXAy NpsIMOM M IUIOCKOCTBIO. J[BYyrpaHHBIA yTrOJL
[Ipy3Hak  MEpPNEHAMKYJISIPHOCTH  JIBYX  IIJIOCKOCTEH. [IpssMOyTOJIBHBIN
napajuienenunea. TpexrpanHblid yroyl. MHOTOTpaHHbIN yroJ.
Tema 5. Mnozozpannuxu. (14u)
[Tonstue mHororpanHuka. I'eomerpuueckoe Tteno. Teopema Oitnepa. IIpusma.
[IpoctpanctBennas teopema Iludaropa. Ilupamupa. IlpaBunpHas nmpamuma.
Vceuennas nupamuaa. Cummerpuss B mnpoctpaHcTBe. [loHsTHE TpaBUIIBLHOTO
MHOTOTPAaHHHUKA. DJIEMEHThl CUMMETPUH MPABUIBHBIX MHOTOTPAHHHUKOB.

Tema 6. 3axntouumensnoe nosmopenue Kypca ceomempuu 10 knacca. (4 u)



@opMBbI OPraHu3anvu y4eOHbIX 3aHATHH:

YPOK-JIEKLIUS;

ypok-0ecena;

YPOK BBIITOJIHEHUS TEOPETUYECKUX UCCIIECIOBAHNM;

CMEIIaHHBIN YpOK (COYeTaHUE PA3JIMYHBIX BUJOB YPOKOB Ha OJTHOM YPOKE);

YPOK pelICHUS 3a/1a4;
- YPOK BBITIOJTHEHHUSI CAMOCTOSITEIbHBIX Pa0OT (PenpOAYKTUBHOTO THUIIA -
YCTHBIX WJIM MUCbMEHHBIX YIIPaXKHEHUN);

- 3a4eT;

- KOHTpOJbHAas padorTa.



KaHeH[lapHO-TeMaTI/I‘IeCKOe IVIAHUPOBAHMUE 110 MAaTEMATUKE B 10 «<b» kiaacce
MOAYJb «A.J1re6pa H HAaYaJJa MAaTEMAaTHYCCKOI'0 aHAJIN3a»

4 yaca B Heaea0 (Bcero 132 yaca)

[InanoBbie cpoku | CKOppEKT
NeNe HaumenoBanue XapaKTepHCTHKa OCHOBHBIX BUJI0B NCATCJIBHOCTHA HPOXOAACHHA ZIpOB(?;I;I:II/I
YPOKOB pa3aejgaoB U TEM Yi€HHuKa (Ha YpPOBHE y‘leﬁﬂblx Ilel/ICTBI/II/I). IIPOXOKIIC
HUS
I'naBa 1. [leiictBurenbubie yuciaa (18 4, 4 4 B Henen10)
1 [{enpie uncna.
2 PanroHanbHbIe ynca.
3 VppauioHanbHbIe YHCIIA. Haxomuth cymMmy OeckOHEYHO YOBIBAIOLIEH T€OMETPUUYECKOM
4 JIeliCTBHUTENILHBIE YHCIIA. nporpeccuu. [lepeBoaguTh 6ECKOHEUHYIO IEPUOAUYECKYIO IpOOh B
5 beckoneuHno yOBIBaIOIas | OOBIKHOBEHHYIO APOOb.
r€OMETPUYECKAs] POTPECCUs
6 Cymma  OeckOHEYHO  yObIBaroei
TE€OMETPUUYECKON IPOTPECCHH.
7 Onpefiernienne apupMeTHIECKOro KOpHS [IpuBonuTes TpuMepsl (AaBaTh oOmpeneneHue) apudMeTHuyecKux
HaTypaHBHOﬁ CTCIICHU. KOPHEU HATYPaJIbHON CTCIICHH.
8 CpoiicTBa  apu(pMETHUECKOTO  KOPHS
HaTypaJIbHON CTEIEHHU.
9 Beruucnenne 3HAYCHUN KOpHS
HATYDATEEOH CTeneHH. HOVSICHXTB Ha TpUMepax TOHSTHE CTENEeHH C  JII0ObIM
10 Vipoliente Bhpakenuii, coepkamx | ACHCTBHTEIBHBIM [OKa3aTEIEM.
apu@MeTHYecKuil KOpeHb HaTypalbHOU
CTEIECHHU.
1 CreneHp ¢ patOHaTBHBIM [IpumensaTh mpaBHIIa ACUCTBHI C paJyKalaMU, BEIPAKECHUSIMH CO
T10Ka3aTC/IeM. CTENEHSMU C PALMOHAJIBHBIM IOKa3aTelieM MPU BBIYUCICHUSAX U
12 CBolicTBa CTENEHH C paAlMOHATIBHBIM

ITOKa3aTCJICM.

npeoOpa3oBaHUSIX BBIPAKEHUH.




13

Crerneun C
[I0Ka3aTeJIEM.

JIEUCTBUTEILHBIM

Z[OK&SBIB&TB TOXIACCTBA, CoACpKAIIUE KOPCHb HaTypaHBHOﬁ

14 CBOIICTBa CTENEHU C JEWCTBUTEILHBIM | CTETIEHM U CTENEHU C JIIOOBIM JHCTBUTENLHBIM IIOKa3aTeleM,
IIOKa3aTeJIeM. IIPUMEHSS Pa3IMYHbIE CIIOCOOBI.
15 VYipouieHre BbIpaKEHUH, COAepKalInuX
CTEIEHb C palnMoHaIbHBIM u
JICMCTBUTENIbHBIM IOKA3aTEISIMH. [IpumMeHsaTh YMEHUS PEOOPa3OBBIBATH BHIPAKEHHS U JIOKA3bIBATH
16 Ypok 0000meHuss U cucTeMaTu3anuu | TOKIECTBA IIPU PCIICHUH 3a4a4 MOBBIIICHHOM CJIOKHOCTHU
3HAHUMN.
17 Kontponbnas pabora Ne 1 mo Tteme
«J1eCTBUTENBHBIE YUCIIA)
18 YPOK KOPPEKIUY 3HAHHH.
I'nasa I1. Crenennas ¢pynkuus (18 1)
19 Onpenenenye cTeneHHON (QyHKIUU. I[lo rpadukam creneHHbIXx (QYHKOMKA (B 3aBUCUMOCTH  OT
20 CBolicTBa CTeNeHHON QYHKITNH. MOKa3aTessl CTENEHH) OIMUCHIBATh MX CBOMCTBa (MOHOTOHHOCTD,
21 ['paduik creneHHON QyHKIUH. OTPaHUYEHHOCTh, YETHOCTD, HEYETHOCTB ).
22 Onpenenenne  B3auMHO  00paTHbIX | CTPOMTB — CXeMaTHYeCKH TIpauK CTENEHHOH (yHKUMU B
GyHKIMIA. 3aBHCUMOCTH OT NPUHAIICKHOCTH TIOKa3arens CcreneHd (B
23 rpa(bI/IKI/I B3anuMHO O6paTHBIX (I)YHKHI/Iﬁ AHAJIMTUYECKOH 3aITUCH paCCManI/IBaeMOI;'I (I)YHKI_[I/II/I) K OJHOMY M3
24 PaBHOCHIIbHBIC yPABHEHHSL. paccMaTpUBaeMBbIX UYHCIIOBBIX MHOXECTB (NP  IOKA3aTelsix,
25 TTOCTOpOHHNME KOPHHM M IOTepsi KOpHeit | MPMHAIICKAIIMX ~ MHOKECTBY —LEIBIX ~ YHCET, INPH  JTOOBIX
TIPU PEIICHNN YPaBHEHHNIA. JEUCTBUTENBbHBIX [TOKA3aTENAX) U IEPEUUCIIATh €€ CBOMCTBA.
26 PaBHOCHIIPHBIE HEPAaBEHCTBA. OrnpenensTh, ABIACTCS 11 QYHKIMS 00paTHMO.
27 PellieHne PABHOCHIILHBIX HEPABEHCTB. Crpoutp rpaduk CciIoKHOM (yHKUIMH, APOOHO-pallMOHATBHOM
28 MppalHoRaNbHbIe YpaBHEHHS. (GYHKINU 3JIEMEHTapHBIMUA METO/IaMHU. }
29 PeiiieHie HPPAIHONATBHBIX YDABHEHHS, [lpuBoauTH, TPUMEPHl CTENEHHBIX (QYHKIOWHA (3aaHHBIX C
30 Tpacbudeckoe pemierne | TOMOLBIO dopmynbl wiM rpaduka), 00JAAAOUIMX 3aJaHHBIMU
MPPAIHOHATHHBIX YDABHEHH. CBOWCTBAMH (Hanpniv[ep, OTPaHUYEHHOCTH). Pa3bsiCHATH CMBICT
31 Pemienne mppaioHaIbHBIX ypaBHEHUN TICpCHHCIICHHBIX CBOUCTB. .
HOBBILCHHON CIIOKHOCTIL AHanmm3upoBaTh TOBeNeHHE (DYHKIMI Ha pPa3IMYHBIX ydacTKax
32 WppanmoHaibHble HEpaBEHCTBA. 00IACTH OTIPECIICHH.
33 Tpaguicckoe Fp— Pacrnio3naBate paBHOCHIIBLHBIE TIPE0Opa30BaHUs, MPEOOPA3OBAHMS,

HppalMOHAJILHBIX HCPABCHCTB.

NPpUBOAAIINC K YPABHCHUIO-CIICACTBUIO.




34

Ypok 0000ImIEHNS U CUCTeMAaTH3AINH
3HAHUU.

Pemats IIpoCTeNIIne HppalOHaIbHbIE
MPPaLMOHAJIbHBIE HEPABEHCTBA U X CHCTEMBI.

YpaBHEHMUH,

35 KonrtpomsHast pabora Ne 2 mo Tteme | PacrosHaBats rpaguku u CTpouTh rpadMKH CTENIEHHBIX (DYHKIUH,
«CreneHHast QyHKIMSI» UCHOJb3Ys I'padOrIOCTPOUTENH, U3y4aTh CBOMCTBA (PYHKIUIL 110 X
36 YpoK KOppeKIUU 3HAHHH. rpadukam.
®opmMynupoBaTh TUIOTE3bl O KOJMYECTBE KOPHEH YypaBHEHUH,
COJIep KALINX CTEeTICHHbIE (PYHKIUH, U TIPOBEPSATH UX.
BeimonuATe npeoOpa3zoBaHus TpaUKOB CTENEHHBIX (YHKLUH:
MapajuieJbHbII  MEePEeHOC, pacTshKeHHe (CxKaTue) BHIOIb OCH
opAMHAT (HOCTpoeHHE TIpaUKOB € MOAYISIMH, IOCTPOEHUE
rpaduka oOpaTHON (HYHKINN).
[IpumeHnsaTh cBOMcTBa CTENEHHONM (YHKIMM HpU pELICHUU
MPUKIIAJIHBIX 33124 U 33]1a4 MOBBIIICHHON CJIOXKHOCTH.
I'nasa III. Iloka3zareabnas pyuknus (12 4)
37 [Toka3zarenpHas QyHKIHS. [To rpadukam mokazarenpbHON (HYHKIIMHM ONUCHIBATH €€ CBOWCTBA
38 CaoiicTBa © rpaduk MOKa3areJbHON | (MOHOTOHHOCTb, OTPAaHUYEHHOCTB).
byHKINN. [IpuBoauTH mTpHUMEPHl TOKA3aTENbHON (QYHKIWHU (3aaHHOU C
39 ITokasaTenbHbIC yPaBHEHHSI. nomoiuipio (Gopmynsl uinu rpaduka), obnagaronie 3aJaHHBIMH
40 Pemenne noxkasaTebHBIX ypaBHeHHf/'[ ¢ | cBoiicTBaMu (HaHpI/IMep, OFpaHquHHOCTH). PasbsicHATH CMBICTT
MOMOIIbI0  BBIHECEHHMs 338 CKOOKHM | IEPCUMCIICHHBIX CBOKCTB.
00IIIero MHOXKHTEJIS. AnHanmu3upoBaTh TOBeJeHHE (DYHKIMIA Ha pa3IMYHBIX ydacTKax
41 PenleHre MOKa3aTeNbHBIX ypaBHEHHMii | O0JACTH  ONpEleNeHus, CPaBHUBATH CKOPOCTH BO3pACTaHHA
METOJIOM 3aMEHBI IEPEMEHHOM. (yObIBaHUS) GyHKIMIA.
42 TToka3aTenbHbIC HEPABEHCTBA. dopmMynupoBaTh ONpeAeICHHs EPEUUCICHHBIX CBONUCTB.
43 PeleHne IOKa3aTeNIbHbIX HePaBeHCTB, | PeIIaTh MPOCTEile MOKa3aTebHBIC YPABHCHIS, HEPABCHCTBA U
44 I'paduueckoe perreHne mokasaTeapHpix | AX CHCTCMBbL.
HEPABEHCTB. Pemrate moxazaTenpHBIE YpaBHEHHSI METOJAaMHU PA3JIOKEHUS Ha
45 CHCTEMbI IOKA3aTCIBHBIX ypaBHeHui, | MHOKUTENH, CIOCOOOM 3aMeHbl HEM3BECTHOTO, C UCTIOIb30BAHUEM
46 CHCTEMBI I0KA3aTeNBHBIX HepaBeHcTs, | CBOHCTB  QYHKIMHM,  peIIaTh  ypaBHEHWA, CBOANIMECS K
47 Vpok o6obmenns u cucrematmsanuy | <oaAPaTHBIM, HPPaltHOHATLHEIM.
. Pemrate mokazaTenpHBIE YpaBHEHHS, TPUMEHSS pa3IHYHBIC
48 KontponbHast paGora Ne 3 mo Teme: | Mo OAP

«[lokazarenpHas QyHKITUSY.

PacnoznaBate rpadukum M CTpoUTh TpaduK IOKa3aTeIbHOU




(GyHKIMH, UCTONB3YyS TIpadOlMOCTPOUTENH, HU3y4YaTh CBOWCTBA
dbyHKIMH 110 TpaduKam.

@opMyJIMPOBATH THUIIOTE3bl O KOJUYECTBE KOPHEW YypaBHEHHIA,
COJIepKALIMX MOKA3aTeIbHYIO (PYHKILHUIO, U IPOBEPATH UX.
Brimonuate npeoOpa3zoBanus rpaduka mokazaTrelbHOM (YHKIUU:
napajyieNIbHblii  NEPEeHOC, pacTsKeHHue (CkaThe) BIOJIb OCU
opauHaT (TOCTpoeHHE TpadUKOB C MOAYISIMH, IOCTPOCHHUE
rpadguka 0OpaTHON (HYHKIIHH )

[TpumeHsTH CBOMCTBAa TOKAa3aTeNbHON (DYHKIUHM TpHU pPEUICHUU
IPUKJIAAHBIX 33124 U 33/1a4 MOBBIIEHHOM CI0KHOCTH.

aasa IV. Jlorapudpmuueckas ¢pynkuus (19 4)

49 Omnpenenenue jgorapudma.

50 Brrancnenue norapupmos.

51 CaoticTBa 0orapuMoB.

52 Brprunciienue 3Ha4€HUN BBIPAXKEHUMN C
UCIIO0JIb30BaHUEM CBOHCTBa
norapu@moB.

53 JlecsaTuaHbIe TOTaprQMBI.

54 HatypasbHble norapugmesi.

55 ®dopmyna mepexoga OT Jorapudma 1o
OJTHOMY OCHOBaHHMIO K Jorapupmy mo
JPYrOMY OCHOBaHHUIO.

56 Jlorapugmuueckas QyHKIUS.

S7 CaoiicTBa 1 rpaduk JorapupmMudeckon
(GyHKLIUH.

58 Jlorapudmuueckue ypaBHEHUSI.

59 Pemenne JorapupMHUECKUX
YpaBHEHUM.

60 Jlorapudpmuueckue  ypaBHEHHS  C
NEepPEMEHHOI B OCHOBaHHH JIOraprQma.

61 Jlorapudmuueckre HepaBeHCTBA.

62 Haxoxaenne o00macTu oOmpenencHus

GyHKIMH, cofepiKalux Jorapudmel.

BoimonusaTe mpocreiinme mpeoOpa3oBaHus JIOTapUMUUYECKUX
BBEIDOKEHUH C HWCIOJB30BAHUEM CBOWCTB JiorapudmoB, ¢
MOMOIIBI0 (hOPMYIT TIEpexo/a.

ITo rpaduky norapudmudeckor GyHKIINN OMHUCHIBATH €€ CBOWCTBA
(MOHOTOHHOCTb, OTPAHUYEHHOCTB ).

[IpuBoauTs mpuMepsl JIorapuGMUIeckoil GyHKINHU (3aaHHOU C
nomotipio GopMmynsl unu Tpaduka), obnagaronie 3aJlaHHBIMH
CBOMCTBaMM (HampuMep, OTPaHUYEHHOCTH). Pa3bsCHATH CMBICI
MEPEUYHCIICHHBIX CBOMCTB.

AHanu3upoBarh MoBeJeHHE (YHKIUI Ha pa3IMyHbIX ydacTKax
o0JIacTH  OIpeJesIeHUsl, CpaBHMBATh CKOPOCTH BO3pacTaHUs
(yObIBaHUs) GyHKIIHH. DopmyIUpOBATH onpeaeeHus
MEPEYHCIICHHBIX CBOMCTB.

Pemars MpoCTENIINE norapupMuIecKue
nmorapuMUUECKHe HEpaBEeHCTBA M MUX CHCTEMBI.
Jorapu(MUUecKie ypaBHEHUS pa3IMuYHbIMU METOJIaMU.
Pacnio3naBate rpaduku u CTpouTh TrpaduK JTOrapupMUIEcKOM
(GyHKIUM, UCHONB3Yys TIpadonocTpouTeny, Hu3ydaTb CBOWCTBA
¢dbyHkIuy 1o rpadukam, GopMyIUpPOBATh THUIIOTE3bI O KOJTHYECTBE
KOpHEW ypaBHEHHH, COJEPKAIIUX JOTapUPMUUYECKYIO (DYHKITHIO,

YpaBHEHMUS,
Pemartns




63 Pemenue Jorapu(pMHUUECKUX | U IPOBEPATH HX.
HEPABEHCTB. Boimonusate  mpeobpazoBaHusi  rpaduka  JorapupMUUYEcKOM
64 Pemenue gorapuMuUecKux | QYHKIMU: MapaieabHbli MepeHoc, pacTsbKeHue (CkaTue) BIOJb
HEPABEHCTB MMOBBIIICHHON CIIOKHOCTH. | OCH OpAMHAT (IOCTpOEHHE I'paUMKOB C MOIYJISIMH, IOCTPOEHUE
65 Vpok 0000menns u cucrematusanuu | rpaduka oOpaTHOH ByHKINH).
3HAHUIA. [IpumensTh cBOMCTBA JIorapudMuieckoi GYHKIIUU MPU PEeUICHUH
66 KontponbHas pabora Ne 4 mo Teme: | NPHKJIAIHBIX 3a/[a4 M 33/1a4 TIOBBILIEHHON CIIOKHOCTH.
«Jlorapudmudeckas GyHKIUDY
67 YpoK KOppeKIMY 3HAHHH.
I'naBa V. Tpuronomerpudeckue ¢popmyJinl (27 4)
68 Panuannas mepa yria
69 EpnnudnHast OKpyXKHOCTb. [IepeBoauTh TpagyCHYIO MEPY B PAIMAHHYIO U OOPATHO.
70 [ToBopoT  TOYKM  BOKpYr  Hayaia
KOOPJMHAT.
71 Onpe;[eﬂeHHe CHHYCa, KOCHHYCA yrJja. HaXOI[I/ITB Ha OKPY’KHOCTHU IIOJIOKCHUEC TOYKH, COOTBCTCTBYIOHIGI;'I
72 Onpesenenye TaHTEHCa yria. JIAHHOMY JICHCTBUTEIILHOMY YHUCITY.
73 3HaKU CHHYCa, KOCHHYCA U TaHTeHCa.
74 3aBUCUMOCTh MEXIY CHUHYCOM,
KOCHHYCOM M TAHT€HCOM OJHOTO H HaxonuTh 3HaKku 3HaYeHHI cCHHYCA, KOCUHYCa, TAHT€HCA YUCIIa.
TOTO XK€ yIJa.
75 Haxoxnenue 3HaYEHUH
TPUTOHOMETPHYECKHX  (QYHKLMIl 110 BBISIBIIATE 3aBUCHMOCTD MEXKAY CHHYCOM, KOCHHYCOM, TAHTEHCOM
3aJJaHHOMY 3HAYE€HHUIO OJTHON M3 HUX. OZIHOT'O 1 TOTO K€ yTJIa.
76 TpuroHoMmeTpudeckue TOXKIECTBA.
77 [IpumeHeHne TPUTOHOMETPUYECKUX
TOXIECTB JUI YIPOIIEHHS BHIPAKEHHIL. [IpumeHsTh  IaHHBIE 3aBACAMOCTH AT JI0KA3aTe/bCTBa
78 TlOKa3aTeTbCTRO TORIICCTB. TOK/IECTBA, B YACTHOCTH Ha OTIPEIEIEHHBIX MHOKECTBAX.
79 CuHyC, KOCUHYC U TaHT€HC YIJIOB
o U —0.
80 DOPMYITEI CHIOKCHH. [IpumensaTh TpU MpeoOpa3OBaHUAX ¥ BBIMHCICHUAX bopMyIbI
81 TIpHMeHeHHe (OpMYIl CHIOKCHIA /Ui CBSA3H TPHTOHOMETPHUECKIX (GYHKIUK YIIIOB o0 M —0, (OPMYIIBI
VIIPOIICHHS! BHIPAKEHHI. cloxeHust, GOpMyIbl JBOWHBIX U MOJIOBUHHBIX YTIIOB, (hOPMYIBI
82 Bbruricienie 3HauCHNi BEIp@KCHIH C npuBeaeHHS, (POPMYIBI CyMMBI W Pa3HOCTH CHUHYCOB, CYMMBI U




UCITIOJIb30BaHUEM (DOPMYII CIIOKEHHUSL.

Pa3HOCTHU KOCUHYCOB, TPOU3BCACHHA CHHYCOB U KOCHUHYCOB.

83 CHHYC ¥ KOCHHYC JIBOMHOTO yTJIa.
84 TaHreHc 1BOMHOrO yria.
85 CI/IHyc, KOCMHYC W TaHI'€HC II0JIO- Z[OK&SBIB&TB TOXACCTBA, IMIPUMCHA Pa3INYHBIC METObI,
BHHHOT'O yIJIa. HCIIOJIB3YA BCC U3YUYCHHBIC (bOpMYHBI.
86 [Ipumenenue GopmMysa  MOJTOBHHHOTO
yriia Jajsi yOpoIIeHHs BBIPAKCHUH.
87 DopMyJIbl IPUBEACHHUS. [IpuMeHsATH BCe M3ydeHHbIE CBOICTBA U (POPMYJIBI PU PELICHUU
88 TIpumMeHeHne GOPMyJI IPUBEACHHS. MPUKIIAJHBIX 33124 U 33]1a4 TOBBIIICHHOHN CJI0XKHOCTH
89 CymMa ¥ pa3HOCTh CHHYCOB.
90 CyMmMa 1 pa3HOCTh KOCHHYCOB.
91 [lpumenenne  Qopmyn cymMMmbl |
pPa3HOCTH CHHYCOB M KOCHUHYCOB IS
YIPOILIEHUS BBIPAXKECHUM.
92 Ypok 0000mIeHHsT ¥ CUCTEMaTHU3aIu|
3HAHUM.
93 Kontponbnas pabora Ne 5 mo Ttewme:
«Tpuronomerpuyeckue GopMyIbn».
94 YPOoK KOppeKIHy 3HAHHH.
I'naBa VI. Tpuronomerpuyeckue ypasaenus (18 1)
95 APKKOCHHYC. YMeTb  HaxOOWTh  apKCUHYC,  apKKOCHHYC,  apKTaHTEHC
96 YpaBHeHHe cos X = a. JNEHUCTBUTEILHOTO YUCIIA.
97 Perienne ypaBHEHU# BHa COS X = a. [IpumensaATh CBOMCTBAa apKCHHYyCa, ApPKKOCHMHYCa, AapKTaHIe€HCa
98 ApKCHUHYC. gucia.
99 VpaBHEHHE sin X = a. [IpumeHsaTs QopMynbl s HAXO0XKAECHUS KOpPHEH ypaBHEHHM
100 Perenne ypaBHeHu# Bua sin X = a cos=a, sinX =a, tgx =a.
101 ApKTaHIeHC. YMeTp pemarth TPUTOHOMETPUYECKHE YPaBHEHUS: JIMHEHHBIC
102 VpasHeHue tg X = a. OTHOCUTENILHO CHHYyca, KOCHHYyca, TaHIeHca yria (4ucnia),
103 TpUroHOMETpHIECKHE ypaBHenus, | CBOMVIMECT K KBAJIPATHBIM M JIPYTHM anre0pandeckum
CBOJISIIHECS K KBATPATHEIM. YPAaBHEHIAM  II0CTE 3aMEHBI HEM3BECTHOTO, CBOJALIECS K
104 VpaBreHust asinx + bcosx = c. MPOCTEUIIMM ~ TPUTOHOMETPHYECKUM  ypaBHEHHSM  IIOCIIE
105 Tpuronomerpuueckue YpaBHEHUS, PA3JIOMHCHIA Ha MHOMHUTCIII.




pelraemMbie pa3ioKEHUEM JIEBOM 4acTh
HA MHOXHUTEJIH.

Pemars opHOpoaHBIE (IIEPBOM M BTOPOM CTENEHU) YpaBHEHHUS
OTHOCUTEJIBHO CHHYCa M KOCHHYCa, a TaKKe CBOJSIIUECS K

106 Pemenune Pa3IUYHBIX | OAHOPOJHBIM YPAaBHEHUSIM.
TPUTOHOMETPUYECKUX YPABHEHU. Hcnons30BaTh METO BCIIOMOTaTEIbHOTO yIia.
107 Pemrenuie cucteM TpuroHoMeTpudeckux | IIpUMEHsATE METOA NpPEABapUTEILHON OLECHKH JIEBOM M IIPaBOM
YpaBHEHUM. yacTell ypaBHEHUs. YMEThb INPUMEHATh HECKOJIBKO METOJIOB IIpHU
108 [Tpumepsr TPUTOHOMETPUYECKHX | PEIICHUU YPABHEHUS.
HEPABEHCTB. Pemate HecnoXHBIE CHCTEMBI TPUTOHOMETPUUYECKUX YPABHEHUM.
109 Pernenue MPOCTEUIIIHX Pemlate  TpUrOHOMETPUYECKME HEPABEHCTBA C  I[TOMOILBIO
TPUTOHOMETPUYECKUX HEPABEHCTB. CAMHUYHON OKPYXKHOCTH.
110 Vpok 0600LIeHHs M CHCTEMATU3AIMH [IpuMeHaTh BCe H3yUYECHHBIE CBOWCTBA W CIOCOOBI peIICHUs
3HAHMUIL. TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB IPU PELICHUU
111 KontponbHas paGota Ne 6 mo Teme: | TIPMKIAIHBIX 337184 H 33/[a4 MOBBILICHHOMN CIIOKHOCTH.
«TpUroHOMETPUYECKHE YPABHEHUSI»
112 YPOK KOPPEKIUY 3HAHHH.
HTorosoe noBropenue (20 1)
113 IloBropenue. [lelictBurenpuble uncna. | [IpumeHsaTs npaBuia AEUCTBUI ¢ pajuKaiaMu, BBIPAXKEHHUSIMU CO
114 [ToBTOpeHME. YIPOIIEHWE BBIPAXKCHHI, | CTENEHSAMU C PAlMOHAIBHBIM IOKA3aTEJIEM IIPU BBIYMCICHUAX H
cojiepiKaIux apu(GpMeTHIECKU KOpPEeHb | IPe0OPa30BaHUAX BbIPAKEHUI.
HATypaJIbHOMN CTEIIEHHU. AHanu3upoBarh MoBeJeHHE (YHKIUI Ha pa3IMYHbIX ydacTKax
115 [ToBropenue. CteneHHast pyHKIMSL. 00J1acTu OIpeAeICHUs..
116 [ToBropenue. MppannoHaibHbIe Pacnio3naBath paBHOCUIIBHBIE TTPeOOpa30BaHus, MPEeOOpa3OBaHUS,
YpaBHEHHS. MIPUBOIAIINE K YPABHEHUIO-CIIEICTBUIO.
117 IToBTOpEHHE. ppanoHanbHble Pemarsn MPOCTEUIINE HPPALNOHAIBHEIE YpaBHEHHUS,
HEpPaBEHCTBA. HppaLMOHATIbHBIE HEPABEHCTBA U UX CHUCTEMBI.
118 TToeTopenne. ITokazarenbHast GyHKIHL. Pacnio3naBate rpaduku W CTpPOUTh TpapUKU CTEHEHHBIX,
119 TloBTopeHue. Pemenue nokasatenpbHplx | NOKA3aTENbHbIX, norapumuueckux (QyHKUUNA, OMUCHIBATH UX
ypaBHCHHIA. CBOMCTBA.
120 TloBTOpeHHUe. PellleHne MoKasaTeNbHbIX | | SUATh HPPALHOHANILHBIE yPABHEHUS.
HepABEHCTB. Pemate moxasaTenbHBIE YPaBHEHHsS METOJAMH Pa3JIOKEHUS Ha
121 TToBTopeHue. CHCTeMbI MOKazaTenbHbx | MHCKHTEI, CIOCOOOM 3aMeHBl HEM3BECTHOT'0, C HCIOJIb30BAHUEM
ypaBHEHMil ¥ HEPABEHCTB. CBOMCTB  (yHKIMM, pellaTh ypaBHEHUs, CBOJALIMECS K
122 IToBTOpEHME. Jlorapudmuueckas | KBAAPATHRIM, HPPALHOHATILHLIM.




byHKLHS.

123 [Toropenne. IIpuMeHeHHEe CBOWCTB
jgorapupmoB  Ans  mpeoOpa3oBaHuUs
BBIPAXKEHHUI.

124 [ToBTOpEHUE. Jlorapudmuueckue
YpaBHEHHUS. Cucremsl
norapu(pMHUECKUX YPAaBHCHHIA.

125 [ToBTOpEHME. Jlorapudmuaeckue
HEpaBEHCTBA.

126 [ToBTopenre. 3aBUCUMOCTb  MEXIY
CHHYCOM, KOCHHYCOM M TaHTE€HCOM
OJIHOTO U TOTO )K€ yIJa.

127 IToBropenue. TpuroHoMerpudeckue
ToKecTBa. DOPMYIIBI MPUBEICHUSI.

128 [ToBTOpCHME. Tpuronomerpudeckue
¢opmynel.  [lpumenenue  popmyn
TPUTOHOMETPUH NI YHPOIICHHUS
BBIPAKCHU.

129 [ToBTOopenue. TpUroHOMETpUIECKHE
ypaBHEHHSL.

130 [ToBTOpeHue. PemeHne  pa3auyHBIX
TPUTOHOMETPHUYECKUX YPABHEHUH.

131 [ToBTOpEHME. Pemenune CUCTEM
TPUTOHOMETPHUYECKUX YPABHEHUH.

132 IToBTOpenue. Pemenne npocrerdmmx

TPUTOHOMCTPHYCCKUX HCPABCHCTB.

Pemats
METOJIBI.
BemonuaTe mpocteiime mpeoOpa3oBaHUs  JIOTapH(PMUYECKHX
BBIPQKEHUI C MCIIOJB30BAaHMEM CBOWMCTB  JOrapupmoB, C
MOMOIIBIO (hOPMYIT TIEpexo/1a.

Pemars IIPOCTEHIINE JorapupmMuyecKue YPaBHEHUH,
JorapuMUUECKUe HEpaBeHCTBA W WX CHCTEMBl. Pemath
JorapuMUUECKUe YpaBHEHUS pa3IMUHbIMU METOJaMH.
[IpumensTs cBoiicTBa NorapuMuieckoil PyHKIMHM MPU PELICHUN
IIPUKJIAJHBIX 3a7a4 U 3a7a4 IOBBILICHHON CJII0XKHOCTH.

Haxoauth 3Haku 3Ha4€HUN CHHYCA, KOCUHYCA, TAHTE€HCA YUCIIA.
BBIABIATE 3aBUCUMOCTD MEX]y CUHYCOM, KOCUHYCOM, TaHT€HCOM
OJIHOT'O M TOTO XK€ YIJIa.

3HaTh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI.

[MpumensTs QopMynbl Ui HaXOXKIEHHS KOpPHEH ypaBHEHUH
cosx=a, sin X = a, tg X = a.

YMeTh pemars TPUTOHOMETPUYECKHE YpPAaBHEHHUS: JIMHEWHBIE
OTHOCUTEJIBHO CHHYCa, KOCHHYyca, TaHIeHca yriaa (4ucia),
CBOJAIIMECS K KBagpaTHbIM M JIpYIMM ajaredpanyecKum
YPAaBHEHHUsM IIOCJI€ 3aMEHbl HEU3BECTHOIO, CBOZAIIMECH K
MPOCTEHIIMM  TPUTOHOMETPUYECKUM  YpaBHEHHUSIM  IOCIE
pa3iIoKEeHUsI Ha MHOXKHUTEIH.

Pemars opHOpoaHBIE (TIEpBOMl M BTOPOH CTENEHU) YpaBHEHUS
OTHOCUTEIIBHO CHHYCa M KOCHHYCA, a TakKXe CBOIALIMECS K
OJIHOPOJHBIM YpaBHEHUSIM.

Hcnons30BaTe METO BCIIOMOTAaTEIBHOTO yIJia.

IIpuMeHATH METON NPEABAPUTEIBHOM OLICHKH JIEBOM U IPaBOU
yacTell ypaBHEHMs. YMETh NMPUMEHITh HECKOJIbKO METOJOB IpPH
pELIEHNN ypaBHEHUS.

Pemarb Hecno)kKHbIE CUCTEMBI TPUTOHOMETPUUECKUX YPaBHEHHIA.
Pemarp  TpUrOHOMETpUUYECKHME HEpPABEHCTBA C  IOMOIIBIO
€AMHUYIHON OKPYKHOCTH.

[IOKA3aTCIIbHBIC YPAaBHEHMS, IPUMEHSSA pa3IUYHbIC

Umoeo: 132 yaca




TemaTnueckoe mianuposanue no marematuke B 10 «b» kiacce
Moay.Jb «I'eomeTpus»
2 yaca B HejeJ10 (Bcero 66 4acon)

Howmepa HaumenoBanue pa3feinoB u TeM XapakTepucTUKa OCHOBHBIX BUJIOB JI€ATEIbHOCTU [1nanoBbIe CKoppeKkTHpOB
YPOKOB yueHUKa (Ha YpOBHE yueOHBIX IeUCTBU). CPOKH aHHBIE CPOKHU
IIPOXOXKICHMS | IPOXOXKACHUS

Tema 1. Hekomopule ceedenus u3z naianumempuu (12 yacos,2 uaca ¢ nedeno).

1. VYron Mexay KacaTeJIbHOM U XOPIOM. dopMynUpoBaTh U JOKa3bIBaTh TEOPEMBI 00 yrie

MEXIy KacaTenbHOM U XOpHoi, 00 OTpe3Kax

2. JIBe Teopembl 00 OTpe3Kax, CBA3aHHBIX C IIEPECEKAIOIIMNXCA XOpA, O KBaJpaTe KacaTeJIbHOW;

OKPY>KHOCTBIO. BBIBOJAUTH (POPMYIIBI Uil BBIYMCICHUS YIJIOB MEXITY

3. VYTiIBl ¢ BEPIIMHAMU BHYTPHU U BHE KPYyTa. ABYMs NCPCCCKAOIMIMMHUCA XOpAaMHu, MCXKIY NBYMA

CEeKyUIMMH, IMPOBEJACHHbIMM M3 OJHOW TOYKH;

4, BrycaHHbBIH U ONMCAHHBIN YETHIPEXYTOIbHUK. | POPMYINPOBATE W JIOKa3biBaTh YTBEPKACHHA O

CBOMCTBAaxX W IMPHU3HAKAX BIIMCAHHOI'O U OIMUCAHHOI'O

5. TeopeMa 0 MEJHUaHe. YCTBIPCXYT'OJIbHUKOB, peuiaTtb 3aga4un C
MCIOJIb30BaHUEM H3YUEHHBIX TEOpEM U (HOpMYIL.

6. Teopema o GuccekTpuce TPeYroNbHUKA. BbiBozuTE  (hOpMYIIBI, BBIpAXKAIOMME MEIHAHY |

OUCCEKTpUCY TPEYroJIbHUKAa Yepe3 €ro CTOPOHBI, a

7. @opMyIsl IIIOLIAIN TPEYTOJIbHUKA. TAKKE PasIMIHEIC opmyer nomanu

TPEeyrojibHUKa; (GOPMYIHPOBaTh M  JOKa3bIBaTh

8. ®opmyna ['epona. 3agaua Ditnepa. YTBEPKACHHUS 00 OKPYKHOCTH M NpAMOi Oiinepa;

pemaTrs 3ada4u, HUCIIOJb3Yysd BBIBCACHHBIC q)OpMy.TILI.

9. Teopema MeHenas. @opMyIMpOBaTh U JT0KA3bIBaTh TEOpeMbl MeHenas u
UYeBsl, UCIIONB30BATh UX IIPU PELICHUU 3a]1a4.

10. Teopema UeBL. ®opMynupoBaTh ONPEAEICHUS IUINAIICA, TUIIEPOOIIBL,

11 S, napaboIibl, BBIBOJAUTH UX KAHOHUYECKUE YPaBHEHUS U

12 TnepGona i napabona n300paxkaTh 3T KPUBBIE HA PUCYHKE.

Tema 2. Beeoenue (3 uaca)

13. ‘Hpe)lMeT crepeomerpusi. OcHOBHbIE MOHATUSA. | lepeuncnsiTh OCHOBHBIE (UIYpbl B HPOCTPAHCTBE ‘




(Touka, mpsAMas, IJIOCKOCTH), (OPMYIMPOBATH TPHU

14 AKCHOMBI CTEPEOMETPHUH. aKCHOMBI 00 MX B3aHMHOM pACMOJOXKEHUH M HII-
JIOCTPUPOBATh ATH AKCHUOMBI MpPUMEPAMH U3 OKpY-
JKarouie 06cTaHOBKU
15 HekoTopsie ciencTBUs U3 aKCHOM. @opMyJIMpOBATh M JOKAa3bIBaTh TEOPEMY O ILIOCKO-
CTH, IPOXOJAIICH uepe3 MPSMYI0 U HE JIeXKallylo Ha
HEWl TOYKY, U TEOpPEMYy O IUIOCKOCTH, MPOXOJsIIei
yepes JIBE NepeceKaronnecs NpsMbie
Tema 3. lHapannenvnocmey npamoix u naockocmeit (16 uacos)
16 [TapannenpHbie MpsiMbIe B TPOCTPAHCTBE. dopmynHpoBaTh OINpeAeNieHUEe NapaiedbHbIX Mps-
MBIX B TIPOCTPAHCTBE, (OPMYIUPOBATh U JOKA3BIBATH
17 [TapaniensHOCTh TPEX MPSIMBIX. TEOpEMBbl O TMapaJUICNbHBIX MPSIMBIX; OOBSICHSATH,
KaKue BO3MO>KHBI clly4yal  B3aUMHOTO
18 [TapannensHOCTD NpsMBIX. [Ipsimoii u PacoIOKEHUs NMPSAMOU U INIOCKOCTH B IPOCTPAHCTBE,
IJIOCKOCTH. U TPUBOAUTH WUIIOCTPUPYIOUIUE TMPUMEPHI U3
19 [TapaniaenbHOCTh MPSIMOM U TIJIOCKOCTH. OKPY’KaroIICH 00CTaHOBKH; (bopmymnupoBaTh
OmpeieJieHUuEe TMapauIeIbHbIX MPSIMOW M TUIOCKOCTH,
20 CKpemuBaoNuecs npsMble. dbopMynupoBaTh U JOKa3blBaTh YTBEPKICHHUS O
MapajuIeIbHOCTH TMPSMON M TIJIOCKOCTH (CBOMCTBa M
21 VYrael ¢ cOHanpaBIE€HHBIMA CTOPOHAMM. NPU3HAK); pelarb 3aja4yd Ha BBIYUCICHHC U
JI0Ka3aTeNbCTBO, CBSI3aHHBIC co B3aUMHBIM
22 VIO MEKILY IPSMBIMIL. PacIOJIOKEHUEM IIPSIMBIX U TIIIOCKOCTEH.
OOBsICHATD, KaKWe BO3MOXKHBI CIydad B3aUMHOTO
23 Konmponvnas paboma Nel no meme: PacIoIOKCHNA NBYX IIPAMBIX B TIPOCTPAHCTBE, H
«Axcuomvl cmepeomempuu. I[lapainensnocmsy | TPABOIHTDH WITIOCTPUPYIOMIHE HIPUMEPEI,
NPAMBIX U NAOCKOCTEly. dbopMynupoBaTh  OMpENENeHUE CKPEHIMBAIOIINXCS
24 TlapaslieNbHbIE IIO0CKOCTH. npsIMbIX, (OPMYJIUPOBATh U JOKA3bIBaTh TEOPEMY,
BBIPAXKAIOIIYIO MPU3HAK CKPEUIMBAIOIINXCA MPSIMBIX,
25 CBolicTBa IapasIeNbHbIX INIOCKOCTEH. 1 TEOPEMY O IUIOCKOCTH, NPOXO/sIIeH epes onHy us
CKPEILIMBAIOMIMXCS MPSAMBIX U MapajuieIbHON Ipyroit
26 Terpasp. MpsIMOI; OOBACHITH, KaKWe JBa JIyda Ha3bIBAIOTCS
COHAIpaBJICHHBIMHU, (OPMYIUPOBATh M JIOKa3bIBAThH
27 Tapaienermames, TeopeMy 00 yrjiax ¢ COHaIlpaBJIEHHBIMH CTOPOHAMH;




06’I>SICH$ITB, qTo Ha3bIBACTCA yriiom MCKOAY

28 CaolicTBa napajuiesienunesa. MEPECEKAOMMMUCS  TPSMBIMH W YIJIOM  MEXIY
CKPELIMBAIOIIMMUCS TMPSAMBIMU; pEIIaTh 3aJaydl Ha
BBIUMCJICHHE M JOKa3aTeIbCTBO, CBSA3aHHBIE CO
29 3aaun Ha MOCTPOCHHUE CCUCHHIA. B3aUMHBIM PACIOJIOKEHUEM JBYX MPSMBIX U YIIIOM
MEX]1y HUMH.
30 Koumponvnas paboma Ne2 no mewme: DopMyJIUpPOBATH ompeaeieHue napajuICIIbHBIX
«HapaﬂﬂeﬂbHOCMb npsmoblx U niocKocmetty IUIOCKOCTEH, (l)OpMyJII/IPOBaTB 144 JAOKa3bIBATh
31 3auem Nel no meme: «llapannenvhocmo YTBEPKIACHUA 0 HpU3HAKE u CBOHCTBAX
niocKkocmell. Tempagap u napaﬂﬂeﬂenunea». napajjaCIIbHbIX HHOCKOCTefI, HCIIOJB30BAaTh OTH
YTBEPKICHHS TIPU PEUICHUU 3a]1a4.
OObsICcHATDH, Kakas uUrypa Ha3bIBa€TCs TETPAdAPOM U
Kakas mapajuIesIeTUIeIOM, MOKa3bIBaTh Ha YEPTEKaAX
¥ MOJIEJISIX UX DJIEMEHTHI, N300paxaTh 3TU (Urypsl Ha
PUCYHKAX, WUIIOCTPUPOBATH C HUX  IOMOIIBIO
paziMyHble  Cllydald B3aUMHOTO  PaCIOJIOKEHUS
OpSIMBIX M TJIOCKOCTEH B TNPOCTPAHCTBE;
dbopMynupoBaTh M JOKa3bIBaTh YTBEP)KIEHUS O
CBOMCTBAaX  MapajulelienuIena; OOBSACHATh, UYTO
HA3BIBAETCS CEUEHUEM TeTpadapa (mapaienenurnesna),
pemaTh 3a7a4i Ha MOCTPOCHUE CEUCHHM TeTpaspa u
napajuieJienune/a Ha yepTexe
Tema 4. llepnenouxynapruocms npamslx u naockocmeii (17 uacos).
32 [lepnenaukynsipHbIe TPSIMBIE B @opMynHpoOBaTh OMNpEAENEeHUE MNEePHEHANKYISPHBIX
MIPOCTPAHCTBE. NpSIMBIX B TMPOCTPAHCTBE; (HOPMYIUPOBATh U JIOKa-
3bIBATh JIEMMY O IEPIEHIUKYISIPHOCTH JIBYX Mapai-
33 [NapannenbHbie TPSMBIE, IEPIICHIUKYIISPHbIC s ..
JENBHBIX TPSMBIX K TPETheH MpsMOM; (GopMynupo-
K ILTOCKOCTH. = BaTh ONpEAENICHUE MPsSMOM, NEPIEHAUKYIAPHON K
34 [Ipu3Hak nepneHANKYIIPHOCTH TIPSIMOU U [ITOCKOCTH, M TPHEONHTH WIITIOCTPHDYIONIHE MpH-
TLIOCKOCTH. — — MeEpBI U3 OKpYyKaroIeid 00CTaHOBKH; (OPMYITHUPOBATH
35 Teopema 0 IpAMOH, NEPICHAMKYIAPHOH K W JIOKa3bIBaTh TEOpPEeMBI (MPSMYI0 U OOpaTHYI) O
TITOCKOCTH. CBSI3U MEXJY NapaJyIeIbHOCTBIO MPAMBIX U HUX
36 Pemenue 3agau no teme:

MEePHEHANKYISIPHOCTEIO K IUIOCKOCTH, TEOPEMY,

«lepneH IMKYJIIPHOCTh NPSIMON U




IIJIOCKOCTH»

37 PaccrosiHre 0T TOUKH /10 MJIOCKOCTH.

38 Pemenue 3amau no teme: «llepnennukynsp u
HaKJIOHHbIE.

39 Teopema o0 Tpex mepreHAuKyIsIpax.

40 Pewenne 3anau o reme: «Teopema o Tpex
HEepHIEHANKYIAPAX».

41 VYrois Mexay NpsMOM U INIOCKOCTBIO.

42 Pemenue 3aau o teme: «Yroa Mexay
IIPSIMOM M TNIOCKOCTBIOY.

43 JIByrpaHHbIN yTrod.

44 [Tpu3HaK neprneHAuKyYIIpHOCTH IBYX
IIJIOCKOCTEM.

45 [TpstMOyTONBHBIN TapaieNenune].

46 Konmponvnasa paboma Ne 3 no meme:
«llepnenoukynsspHocms NPAMbIX U
NJI0CKOCmel».

47 Pemenue 3amau o treme: «/[ByrpaHHbiii yroui.
[TepnieHAUKYIAPHOCTD MIOCKOCTEM.

48 3auem Ne2 no meme «llepnenouxynsapHocmeo

npAMbIX U naocKocmeiy.

BBIPAXKAIOLIYIO OpU3HAK  NEPIEHIUKYJISIPHOCTU
IPSIMOM U INIOCKOCTH, U TEOPEMY O CYLIECTBOBAHUU U
€IMHCTBEHHOCTH  NpPSMOM, IpOXOoJsiUIel  uepes
JAHHYI0O TOYKY M TEPHEHAMKYJIIPHOM K JIaHHOU
IUIOCKOCTH; pellaTh 3aJayd Ha BBIYMCIEHUE U
JI0Ka3aTeNbCTBO, CB3aHHBIC C NIEPIECHIUKYISIPHOCTBIO
IIPSAIMOM U INIOCKOCTH.

OOBACHATH, YTO TAKOE MEPHEHIUKYJSAP U HAKIOHHAs
K IUIOCKOCTH, 4YTO Ha3blBae€TCsi NpoeKuueld Ha-
KJIOHHOH; YTO HA3bIBAECTCS PACCTOSHUEM: OT TOYKH IO
IUIOCKOCTH, MEXAYy HapauieIbHbIMU IUIOCKOCTSIMH,
MEXIy IapajyIeIbHBIMU IPSAMOM M  IUIOCKOCTHIO,
MEXIYy  CKpellMBalOIIMMHCA  NOpAMbIMH;  (op-
MyJUpOBaTh W JIOKa3blBaTb TEOpEMY O TpéX
NEPIEeHIUKYJIApaX M NPUMEHATh €€ NpU pelIeHUU
3ajjay; OOBACHATH, YTO TAKOE OPTOrOHAJbHAs IPO-
€KLl TOUKU (PUrypsl) Ha MIOCKOCTh, U JOKa3bIBaTh,
4YTO MPOEKUMEeW MNpsAMOM Ha IUIOCKOCTh, He-
MNEPICHANKYJISIPHYIO K OTOH TMPSAMOW, SBISAETCS
npsMasi; OObACHATh, YTO HA3bIBAETCS YIJIOM MEXIY
HpsIMOM U TIJIOCKOCTBIO U KaKUM CBOMCTBOM OH 00-
Jasaet; OOBSACHATD, YTO TAaKOE LIEHTPaIbHAS MPOCKIIH
TOUYKH ((hUTyphbl) HA MIOCKOCTb.

OOBsACHATH, Kakas (urypa HazbIBaeTCsl ABYIPaHHBIM

YyIJIOM M Kak OH HM3MepsieTcs; JOoKa3blBaThb, 4YTO BCE
JUHENHbIE YITIBI JBYTPAHHOTO yIja paBHBl JpYT
Ipyry; OOBSCHATh, YTO TaKo€ YIroJl  MEXIy
NEPECEKAOIIUMHUCA ~ IUIOCKOCTAMH M B KaKHX
npenenax OH U3MEHSETCS; dbopMynupoBaTh
ornpezeneHue B3alMHO MEePIEeHIUKYISIPHBIX
IJI0CKOCTEH, (POpMyIHpOBaTh U 10Ka3bIBaTh TEOPEMY
0 TpU3HAKe MEPIEHIUKYISIPHOCTU JIBYX IJIOCKOCTEH;




OOBSICHATh, KaKOM Mapajuleenumnes ] Ha3bIBaeTCs
OpSAMOYTOJIBHBIM, (OPMYJIMPOBaTh W  JOKa3bIBaTh
YTBEPKACHHUSI O €ro CBOMCTBAX; pellaTh 3aJayd Ha
BBIUMCJIEHUE U JI0KA3aTelIbCTBO C HCIIOJIb30BAHUEM
TEOpEM O  MEpPHEeHIUKYIIPHOCTH  MPSIMBIX U
IIJIOCKOCTEM, a TaKkKe 33JJa4ll Ha MOCTPOCHHUE CEYEHUI
MPSMO-YIOJIBHOTO — MapajuieJienuIiea Ha 4YepTexe
Hcnonb30BaTh  KOMIIBIOTEPHBIE  MPOTPAMMBI  [IPU
U3YYEHHUH BOIIPOCOB, CBS3aHHBIX CO B3aUMHBIM
pacrnojoXKeHUeM  MpsSMbIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

Tema 5. Muozozpannuxu (14 uacos)

O6I>$ICH$ITI>, Kakas (bHpra Ha3pIBACTCA MHOI'O-
I'PAaHHUKOM M KaK HAa3bIBAIOTCA €TI0 3JICMCHTHI, KaKoM

MHOT'OIPAHHUK HAa3bIBA€TCS BBIIYKIIBIM, IPUBOIUTH
IpUMEpPbl  MHOTOIPAHHUKOB;  OOBSCHATH, KaKoOM

MHOI'OI'paHHHUK Ha3bIBACTCA HpHSMOﬁ n KakK
HAa3bIBAIOTCA €€ 3JICMCHTDI, KaKasd IIpru3Ma HA3bIBACTCS

OpsMOM, HaKJIOHHOM, MpaBUIbHOM, M300paxarhb
IpU3Mbl Ha PHUCYHKE; OOBICHATH, UYTO HAa3bIBAETCS

IUIOIIAbI0 TOTHOM (OOKOBOI) MOBEPXHOCTH MPHU3MBI
M JIOKa3plBaTh TEOpEeMy O IUIOMAAA OOKOBOU

MMOBEPXHOCTHU HpﬂMOﬁ IIPpU3MBbI; pCHIATh 3ada4v Ha
BBIYMCICHUEC H  J0Ka3aTCJIbCTBO, CBA3aHHBIE C

IIPU3MOM.
OOBsICHATh, KakOM MHOTOIPDAaHHUK  Ha3bIBaeTcA

NUPaMUION M KaK Ha3bIBAlOTCS €€ JJIEMEHTHI, YTO
Ha3bIBAeTCSl  IUIOIIAJIBIO TIOJIHOM (6oxoBoif)

MMOBCPXHOCTHU nmUupamMmuabl; OGBHCHHTB, Kakas
nupaMuJia Ha3bIBACTCA HpaBHHBHOﬁ, JOKa3bIBaTh

49 [ToHsiTHE MHOTOTPaHHUKA.

50 [Tpusma.

51 Pemenue 3anau no teme: «llonarue
MHOrorpa”auka. Ifpuzmay.

52 [Tupamua.

53 [TpaBwibHas MUpamuIa

54 VYceuennas nupamua.

55 Pemenue 3amgau o teme: «llupamuay.

56 CumMeTpHs B IPOCTPAHCTBE.

S7 ITonsiTHE TPAaBUIBHOTO MHOTOI'PAHHMKA.

58 DJIeMEHTBI CHMMETPHHN TIPAaBUIIBHBIX

YTIBEp)KJIEHHE O CBOWcTBaX €€ OOKOBBIX p&bep u




MHOT'OTPAHHUKOB. OOKOBBIX TpaHell W TeopeMy O IUIOmaaAu OOKOBOMU
59 [TpakTrueckue 3a1aHus MO TEME: MOBEPXHOCTU MPABUIBHOW MHPAMUIbL, OOBSICHSITH,
«IIpaBuibHBIE MHOTOTPAHHUKI KaKOM  MHOTIOIPAaHHMK  HAa3bIBa€TCs  yCEUYEHHOU
NUPaMHUJION M Kak Ha3blBalOTCA €€ DJIEMEHTHI,
60 Pemenue 3amau o Teme: «IIpaBuiibHbIC JOKa3blBaTh ~ TEOPEMY O  IUIOW@AaHM  OOKOBOK
MHOTOTPaHHHUKHY MOBEPXHOCTU MPABWIBHON YCEUEHHONW NUPAMUIBL;
61 KOHmpoﬂbHa;lpaﬁoma No 4 no mewme: pemaTrhk 3aJa4v Ha BBIYMCIICHHC M J0Ka3aTeJIbCTBO,
«Hpu3Ma u nupaMuda. MHOZOZpaHHuKu» CBsA3aHHbIE C IHUpaMUAaMH, a TaKXKE€ 3aJadu Ha
62 3auem Ne3 no meme: «Mnozoepannuxuy HIOCTPOCHUE CEYEHHM TIUPAMHU/] Ha YEPTEKE.
OOBSCHATD, KaKue TOUYKH HA3bIBAIOTCS
CUMMETPUYHBIMA OTHOCHTEIIBHO TOYKH (TPSMOW,
IJIOCKOCTH), YTO Takoe TIeHTp (O0Ch, IUIOCKOCTh)
CUMMETpUH (UTYpPBI, TMPUBOJUTH MPHUMEPH (QUTYp,
o0nafaomux d3JIEMEHTaMH CHMMETPUM, a TaKxke
NpPUMEpPbl CUMMETPUU B apXUTCKType, TEXHHKE,
NpUpPOJE; OOBIACHATS, KaKoi MHOTOTPaHHHUK
HA3bIBACTCSl IPABWIBHBIM, JOKa3blBaTh, 4YTO HE
CYIIECTBYET MPaBUIBHOIO MHOTOTPAaHHUKA, TPAHIMU
KOTOPOTO SIBJITFOTCS MTPABHIIBHBIC N-YTOJIBHUKU TIPU N
>6;  OOBSCHATHb, Kakhe  CYIIECTBYIOT  BHJBI
MPABWJILHBIX MHOTOTPAaHHUKOB ¥ KaKHMH JJICMEHTAMU
CUMMETPUU OHH 00JIaTAI0T.
Hcnonp30BaTh  KOMITBIOTEPHBIC  MPOTPAMMEI  TIPH
M3YYeHUU TeMbl « MHOTOTpaHHUKI.
3aknrouumensrnoe nosmopenue Kypca zeomempuu 10 kracca (4 uaca).
63 [ToBTOpenue. [lapaniensHOCTh MPSAMBIX U dopmyIHpoBaTh ornpeeneHus MOHATHUH,
TJIOCKOCTEH (GOopMyIMpPOBaTh W JOKA3bIBATh TEOPEMBI 10 JaHHBIM
64 [ToBTOpenue. [lepneHIUKYIIPHOCTD MPSMBIX | TEMaM.
Y TTIOCKOCTEM Pemars 3a1aum Ha BBIYMCIIEHUE U 10KA3aTEIBCTBO O
65 [ToBTOpenue. MHOTOTpaHHUKHU JAHHBIM TEMaM.
66 ITosropenue. IIpaBuiIbHBIE MHOTOTPAHHUKH N300pakaTh MHOTOTpaHHUKH, 3HATh, KAK HA3BIBAIOTCS

HUX 5JICMCHTHI
CTpOI/ITI) CCUCHUS MHOI'OIpaHHUKOB ITJIOCKOCTAMU H




‘ YMCTb HAXOJUTH IJIOMAAW ITOJTYUCHHBIX CCUCHUI.
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