02-04

MYHUIIAITAJIBHOE BIOJDKETHOE OBILIEOBPA3OBATEJIBHOE YUPEXJIEHUE
«XJIEBUILIEHCKAS CPEJIHAA OBILIEOBPA3OBATEJIBHA S IHHIKOJIA»

«CoryiacoBaHo» «CornacoBaHo» «PacemoTpeHO» «YTBepaa»
Pyxosogutens MO 3aMecTUTENb IUPEKTOpa Ha 3aceaHNH JupexTop :
yuuTtenel - npeaMeTHUkoB | MBOVY «XnepuieHckas MeJaroruyeckoro coBeTa MBOY «XneBulieHcKast

Z_/u 2~ W.B.I'ojloBUeHKO COIly ILIKOJIBI COIdI»
: d;% O.A. Be3bopomsix %2[/% Llymepos
[TpoToxon ot HROTOKOJ‘[ ar puKa3 oT ?

«b» 06 2022r. o «30 » @4 20221 |« S0y cef 2022k
Ne 5~ 16 » 06  20mr Ne /€ NedBs™

Pabouyas nporpamma
0 MaTeMaTHKe
nisa 10- 11 kaaccos

VYuurens: [ onosuenko
Hpuna BraoumuposHa,
bezbopoovix Onvea
Anexceesna

2022 ronx



HOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma coctaBieHa sl yueOHOro mpenmMera «MareMmaTuka» B
10-11 knaccax ¢ yriny0ia€HHBIM YPOBHEM M3YUYECHHSI MATEMAaTHKH.
[Iporpamma coctaBieHa Ha OCHOBE CIEIYIOIINX JOKYMEHTOB:

1. Anrebpa u Hauvana waremaruyeckoro asanuza. COOpHHMK pabounx

IIPOTPAMM. 10-11 KJIACCHI, C.M.Huxkonsckuii, M.K.IloTanos,
H.H.Pemernukos, A.B.IlleBkun, Mockga: «IIpocsemenue», 2016 rox //
Anrebpa u Havama MaTemMaTHdeckoro ananusza. COOpHHMK pabouux
nporpamM.  10-11  kmaccel:  yuyebHoe  mocoOue g yduTenel
o01reo0pazoBaTeabHbIX OpraHu3aluii: 0a30BbIA M YriayOJEHHBIN YpOBHH,
cocrasutens T.B.bypmucrtposa.

2. 'eomerpusi. COOpHUK MpUMEpHBIX padounx mnporpamm. 10-11 kiaccel,
JI.C.AtanacsH, B.®.byry3os, C.b.Kagomues, JI.C.Kucenéra, 3.I".I1o3HsK,
Mockasa: «IIpocsemenue», 2020 ron // I'eomerpusi. COOpHUK TMpPUMEPHBIX
pabounx  mporpamm. 10-11  kmaccel:  ydeOHOoe  mocobuwe s
o01reo0pazoBaTebHbIX OpraHu3aluii: 0a30BbIM U YrIIyOJEHHBIH YpPOBHH,
cocrasutens T.B.bypmucrtposa.

Heasimu peanuzanuy NpOrpamMMBbl SIBIISIOTCS:

—CTaHOBJIEHUE U PA3BUTHE JIMYHOCTH O0YUYaIOIIErocs B €€ CaMOOBITHOCTH U
YHUKAJIBbHOCTH, OCO3HAHWE COOCTBEHHOW  HMHAMBHUAYAJIbHOCTH, TOSBIICHUE
KU3HEHHBIX IJIAHOB, TOTOBHOCTh K CaMOOIIPEIEJICHHIO;

—IOCTH>)KEHUE BBITYCKHUKAMU IUJIAHUPYEMBIX PE3YyJbTATOB: KOMIIETEHIUN U
KOMIIETEHTHOCTEH, OMpeesieMbIX JUYHOCTHBIMU, CEMEHHBIMU, OOIIIECTBEHHBIMH,
rOCy/IapCTBEHHBIMU TOTPEOHOCTAMH U BO3MOXKHOCTSIMU O0YYArOIIETrOCsl CTapIIETro
IIKOJIBHOTO BO3pacTa, WHIMBUAYAJIbHOM 00pa30BaTEIbHON TPASKTOPUEH €ro
Pa3BUTHUA U COCTOSIHHEM 3JI0POBBSI.

JloCcTrKEeHUE MOCTABICHHBIX LENEH NPEAyCMaTPUBAET PEIUICHUE OCHOBHBIX
3a1a4:

—(hOopMHPOBAaHUE POCCUNCKON TPaXkIaHCKOW UICHTUYHOCTH YUAIIUXCS;

—COXpaHEHHWE W pPa3BUTHE KYJIBTYPHOTO pPa3HOOOpas3usi, OBJAJCHUE
JTyXOBHBIMH LIEHHOCTSIMH U KYJIbTYpoi Hapoaa Poccuu;

—o0ecreueHne paBHbIX BO3MOYKHOCTEH MOTYyUYEHUsI KAYUeCTBEHHOTO CPEIHETO
o0mrero oopa3oBanus;

—o0ecrieueHne JOCTHKECHUS 00yYarIUMUCA 00pa3oBaTeNbHBIX
PE3YJIBTAaTOB B COOTBETCTBHH C TPeOOBAaHUAMHM, YCTaHOBIEHHBIMU DenepanbHbIM
rOCy/IapCTBEHHBIM 00Pa30BaTEIHbHBIM CTAHAAPTOM CPEIHETO 00IIero oopa3oBaHuUs
(manee — ®I'OC COO);

—yCTaHOBJIEHUE TPeOOBAHUI K BOCIIMTAHUIO U COLMAIA3AIMN YUYALIUXCS, UX
CaMOUJECHTU(PUKAIIMK TMOCPEJCTBOM JIMYHOCTHO U OOIIECTBEHHO 3HAYUMOU
NEATEeNbHOCTH, COLIMAIBHOTO U TPAXKJIaHCKOT'O CTAHOBJIEHHUS, OCO3HAHHOI'O BHIOOpA
npodeccu, MNOHMMAHUE 3HAYEHUS NPOPECCUOHATBHON AEATEIbHOCTH IS



YyeloBeKa W O0OImecTBa, B TOM YHCJIE UYepe3 pealn3anuio 00pa3oBaTeIbHOU
MIPOTPAMMBI ITI0 MATEMATHKE;

—o0ecreueHne MPEeMCTBEHHOCTH OCHOBHBIX 00pa30BaTENBbHBIX MPOTPaMM
HayaJIbHOTO OOIIEro, OCHOBHOI'O OOIIETo, CPeIHEro 001Iero, NpodhecCUOHaTBHOTO
oOpa3zoBaHusi;

—(hopMUPOBaHHE OCHOB OIICHKH pE3YyJbTaTOB OCBOCHHUS OO0YYarOIIUMUCS
OCHOBHOM  00pa3oBaTeIbHOM MPOrpaMMbl, JESATEIBHOCTU  MEIarorm4ecKux
PabOTHUKOB, IIKOJIBI;

—CO3/1aHMEe YCIIOBUHU IS Pa3BUTHS W CaMOpEaTHM3allfH y4alluxcs, s
dopMupoBaHUs 370pOBOrO, OE30MACHOTO U DJKOJOTHYECKH IeJIeCO00pa3HOTO
o0Opa3a KU3HU y4aluXCsl.

MatemaTudeckoe oOpa30BaHHE UTPACT BAXKHYIO POJIb M B TIPAKTHYCCKOM, U B
OYXOBHOHM »u3HU oOmiecTBa. [IpakThdeckass CTOpOHa CBsi3aHA C CO3JaHUEM U
NPUMCHCHUEM WHCTPYMEHTApHs, HEOOXOJIUMOrO 4YEJIOBEKY B €r0 MPOIyKTUBHOMN
NCATENBHOCTH, JYXOBHAs - C WHTEJUICKTyaJIbHBIM pPa3BUTHEM YCJIOBCKA,
dbopMHUpOBaHUEM XapaKTepa U OOIICH KYJIbTYPHI.

[TpakTryeckass 3HAYUMOCTh INKOJBHOTO Kypca MaTeMaTHKH OOyCIIOBJieHA
TaK)KE€ TEM, YTO €ro OOBEKTaMH SBJISAIOTCA (YHIAMCHTAJIbHBIC CTPYKTYPBI H
KOJIMYCCTBCHHBIC  OTHOIICHWS  JICWCTBHTEIBHOIO MHpa. Maremarudyeckas
MOJIrOTOBKAa HEoOXoaMMa JUIi TOHMMaHWS  TPHHIMIIOB  YCTPOWCTBA M
UCIIOJIb30BaHUSI COBPEMEHHON TEXHWKH, BOCIPHUATHUS HAYUYHBIX M TEXHUYECKUX
nousTiii U uaed. C TOMOUIBI0O MaTEMaTUKH MOJIEIHUPYIOTCS U TPOLECCHI,
POUCXOJIAIINE B IPUPOJIE.

MaremaTuka SIBISI€TCSA OJHMM W3 OMOPHBIX MPEAMETOB CTapIICH IIKOJIBI:
OHa oOO0ecCleynBaeT HW3y4YeHUEe JIPYyrux AUCHUIUIMH. B mepByro odepenp 3To
OTHOCHUTCSl K MpEeaMEeTaM €CTECTBEHHO-HayYHOTO IMKJIA, B YACTHOCTH, K (hU3HKE.
Pa3BuTue 1mOTMYECKOro MBIIUICHUS TPU OOYYEHUHM MATEeMaTHUKH CIIOCOOCTBYET
YCBOCHHIO TMPEAMETOB TYMAaHUTAPHOTO MHKIa. DopMuUpyeMble NPAKTHUYECKHUE
YMEHHS U HAaBBIKA HEOOXOIUMBI JIJIsl TPYIOBOM U TIPpodeCcCHOHATBHOM MOATOTOBKU
IIKOJIbHUKOB.

[Iporpamma yrimyOn€HHOTO YpOBHS TpeIHAa3HA4YeHA [JIs TPO(HILHOTO
M3Y4YCHUS MATEMATUKW, TMPU BBINOJHEHUH STOW MPOTPAMMBI TPEIbSIBISIOTCS
TpeGoBaHMs, COOTBETCTBYIOIINE HaIPaBJICHHUIO «MaTeMaTuKa TUTS
po(ecCHOHaNbHOM AeATETLHOCTHY; BBIITYCKHHUK MOTYYaeT BO3MOKHOCTh U3yUUTh
MaTeMaTUKy Ha ropa3fo 0osiee BHICOKOM YPOBHE MO CPaBHEHHIO ¢ 0a30BBIM, UTO
co3aacT pyHIaMEeHT ISl TalbHEHIIIETO CEPhE3HOTO N3YUCHHS MATEMATHKHU B BY3e€.

HHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
IHPEIMETA

I/I3yquI/Ie MaTEMaTHKH B CTapHIeﬁ OIKOJIC I[aéT BO3MOXXHOCTb AOCTHXKCHUA



00y4YaroIMMMHUCS CIEIYIOUIUX PE3YyIbTaTOB.
Jluunocmmuuwie:
1) chopMHPOBAaHHOCTP MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO CO-
BPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKH; KPUTUYHOCTb MBIIUIEHHUS,
YMEHHE pacno3HaBaTh JIOTMYECKHM HEKOPPEKTHBIE BBICKa3bIBAHUS,
OTJIUYaTh TUTIOTE3Y OT (aKTa;

2) TOTOBHOCTh M CIIOCOOHOCTh BECTH JHAIOT C JAPYTUMH JIFOIbMH,
JocTUraTh B HEM  B3aUMONOHMMAHUS, HAXOAUTh OOIIME LETU U
COTPYAHUYATH JJISl UX JOCTHKECHUS;

3) HAaBBIKM COTPYJIHUYECTBA CO CBEPCTHHKAMH, JIEThbMH MIIAJIIICTO
BO3pAcTa, B3POCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO IIOJE3HOM,
y4eOHO-HCCIIeI0BATEILCKOM, MPOSKTHOM U IPYTMX BUJAX AEATEIbHOCTH;

4) TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO, B TOM 4YHUCJE ca-
MOOOpa30BaHMUIO, HAa TMPOTSHKEHUH BCEH  IKU3HU; CO3HATEIBHOE
OTHOIIICHUE K HENPEepPhIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIICIITHOM
npodeccuoHanbHON U OOIIECTBEHHOM NESTEIBHOCTH;

5) acTeTHYeCKOe OTHOIICHHE K MUPY, BKIIFOYasi 3CTETUKY ObITa, HAYYHOTO
Y TEXHUYECKOTO TBOPUYECTBA;

6) oco3HaHHBI BBHIOOP OyAyIIeH mpodecCHr U BO3MOKHOCTEH peanu3aliuu
COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB, OTHOIICHHE K MPodecCHOHATBHON
JCeSITENIPHOCTH  KaKk ~ BO3MOXKHOCTH ~ YYacTHs B PEIICHUW JINYHBIX,
OOIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TIPOOIIEM.

Memanpeomemmnuie:

1) yMeHne caMOCTOSITEIbHO ONPENENIATh LEIU OEATEIIbBHOCTH U COCTAaBISATH
IUIAHBl JEATEIbHOCTH; CAMOCTOATENBHO OCYIIECTBIISITh, KOHTPOJIHUPOBATH U
KOPPEKTUPOBATH JIEITEIBHOCTD; HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JNOCTVIKECHUSI IIOCTABJIEHHBIX LEJIed W pealn3alid IUIAaHOB JEATEIbHOCTH;
BBIOMPATH YCTEIIHBIE CTPATETUH B PA3IMYHBIX CUTYaIHSX;

2) yMeHHEe TIPOAYKTHBHO OOIIAThCS M B3aWMOJICHCTBOBATH B IIpoIlecce
COBMECTHOW JIESTEIIbHOCTH, YYUTHIBATH TO3UIUU JPYTUX YYACTHUKOB
NeATeNbHOCTH, YP(HEKTUBHO pa3pemaTh KOH(IHKTHI;

3) BiIajgeHuWE HaBBIKAMHM TMO3HABATENHHOW, Y4eOHO-HCCIIECIOBATEIHCKON U
IPOCKTHOM AESATETbHOCTH, HABBIKAMH pa3pelieHus mpodieM; ClocOOHOCTh U
FOTOBHOCTh K CaAMOCTOSITEJIBHOMY IIOMCKY METOJIOB PELICHUS MPAKTUYECKUX
3a7a4, MPUMEHEHUIO PAa3JIMYHbIX METOJ0B NTO3HAHUS,

4)TOTOBHOCTh W CIOCOOHOCTH K CaMOCTOSITENIbHOW HWH()OpPMAIMOHHO-
IIO3HABATEIILHOM JEATEIIbHOCTH, BKJIKOYAs] YMEHHUE OPUEHTUPOBATHCS B
pPa3MUYHBIX  HWCTOYHWUKAX WHQPOpMAIMH, KPUTHYECKH  OIEHWBATh U
UHTEPIPETUPOBATh MHPOPMALIHIO, TOTYyUYAEMYI0 U3 PA3IUUYHBIX UCTOUYHUKOB;
5)yMeHue UCTOIb30BaTh CPEACTBA HHOOPMAIIMOHHBIX M KOMMYHHUKAITMOHHBIX
texHosioruit (nanee — MKT) B pelieHHH KOTHATUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3aJlay ¢ COONI0JIeHHEeM TPpeOOBaHUM 3PrOHOMUKH, TEXHUKU
0€30MacCHOCTH, TUTUEHBI, pecypcocOepexeHrs, TPABOBbIX U STUYECKUX HOPM,
HOpPM UHGOPMAITMOHHON 0€30MaCHOCTH;



6)BnajicHue S3BIKOBBIMU CPEICTBAMH — YMEHHE SICHO, JIOTUYHO |
TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI, HCIIOJIb30BaTh aJICKBATHBIC SI3bIKOBBIC
CPEICTBa;

7) BnajieHue HaBBIKAMU TI03HABATENbHOW pe(IeKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIHUTENbHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUM, TpaHMUII CBOETO 3HAaHUS u HE3HAHMs, HOBBIX
NO3HABATEIbHBIX 3a/lad U CPEJCTB UX JOCTHIKECHMS.

Ilpeomemmnuie:

Yriayo06éHHbBII YPOBEHL

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca MaTEeMaTUKH Ha YIriyOJIEHHOM
ypOBHE OPUEHTHUPOBAHBI MPEUMYIIECTBEHHO Ha  IOJATOTOBKY K
MOCTIEIYIOIIEMY npo¢eCCHOHATTLHOMY 00pa30BaHHUIO, pa3BUTHE
WHJMBUIYaJbHBIX CIIOCOOHOCTEH OoOyuaromuxcs nyTéMm Oojee riayOookoro,
4eM 3TO TpeAyCMaTpuUBaeTcs 0a30BBIM KypCOM, OCBOCHHS OCHOB HayK, CH-
CTEMATHUYECCKUX 3HAHMH M  CIOCOOOB  JCHCTBHM, MPUCYIIUX JIAHHOMY
y4eOHOMY TpEeIMETY.

YrayOn€HHBI  ypOBEHb HW3Y4YEHUS MaTEMaTUKH BKIIFOYACT, KpOME
NIEPEUNCIICHHBIX HIJ)KE PE3YJIbTaTOB OCBOCHUS YIIIyOJIEHHOrO Kypca, |
pe3yabTaTOB OCBOCHHS 0a30BOTO Kypca, IaHHbIe paHee:

1) chopMHUPOBAaHHOCTH NPEJICTABICHUH O HEOOXOAUMOCTH J0Ka3aTEIbCTB
npu 000CHOBaHUH MaTeEMaTHYECKUX YTBEPXKJICHUH M POJIH
AKCHOMATHUKH B MPOBEJACHUU JICIYKTUBHBIX PaCCYyKICHUMH;

2) copMHUPOBAaHHOCTh TOHATUHHOrO armmapara II0 OCHOBHBIM pa3jeiiam
Kypca MaTEeMaTUKW, 3HAHUHA OCHOBHBIX TeopeM, (GOpMYyJd M YMEHHUS HX
NPUMCHATh;, YMCHUS JIOKa3blBaTh TEOPEMbl M HAXOAUTh HECTaHIAPTHHIC
CIIOCOOBI pelIeHus 3a/1a4,

3) chopMHUPOBAHHOCT, YMEHHH MOJACIMPOBATh peajibHbIE  CHUTYaIlWH,
UCCIICIOBATh IMOCTPOCHHBIC MOJICIH, HWHTCPIPETUPOBATh IOJYYCHHBIN
pe3yIIbTaT;

4) chopMUPOBAaHHOCTh  IIPEJICTaBICHUMN 00 OCHOBHBIX  IMOHSITHIX
MaTeMaTHYeCKOTO aHajlM3a MW WX CBOWMCTBAxX, BJIAJCHUE yMEHHEM
XapaKTepPU30BaTh MOBeAcHNE (DYHKITUH, UCIIOJIH30BAHKE MMOTYUCHHBIX 3HAHUN
JUISL OTIMCAHUS M aHAJIM3a PeabHbIX 3aBUCUMOCTEH;

5) BiajieHue YMEHHSIMH COCTAaBJICHHS BEPOSTHOCTHBIX MOJIEJICH 10 YCIIOBHIO
3a/1a4d U BBIYKCIICHUS BEPOATHOCTH HACTYIUIEHUSI COOBITHI, B TOM YHUCIE C
npuMeHeHrneM (GopMyl KOMOHMHATOPUKM W OCHOBHBIX TEOpPEM TEOpUHU
BEPOSATHOCTEN; UCCIEAOBAHUS CIIYYalHBIX BEJIUYMH 10 UX PACIIPEICICHUIO.

COAEP KXAHUE KYPCA

Yriayo0aéHHbII YPOBEHL

Aaredpa. MHOro4ieHbsl OT OJHOW NMEPEMEHHOW M MX KOpHH. Teopemsbl O
palMOHAJIBHBIX KOPHSIX MHOTOUYIEHOB C LIENBIMU KO3 PulineHTamu.



KoMmnekcHple yucna W UX  TEOMETpUYecKass  MHTEpIpeTalus.
Tpuronomerpuueckas (opma KOMIUIEKCHOTO uwucia. Apudmernueckue
JEUCTBUS HaJl KOMILJIEKCHBIMU YUCJIAMU: CJIO)KEHHUE, BRIYUUTAHUE, YMHOKEHUE,
nenenue. Gopmyna Myaspa. Bo3BeneHne B LENYIO CTENEHb, U3BICYCHUE
HaTypajibHOTO KOpHs. OCHOBHas TeopeMa anreopsl (0e3 JoKa3aTeabCTBa).

MaremaTuueckuii  anaam3. OCHOBHBIE  CBoicTBa  (YHKIIHM:
MOHOTOHHOCTh, TPOMEXYTKH BO3pacTaHusi W yObIBaHUS, TOYKH
MakCUMyMa M MHHUMYMa, OTPAaHUYEHHOCTh (QYHKIUH, YETHOCTh U
HEUYETHOCTh, IEPUOAUYHOCTD.

OnemeHTapHble (YHKIMH: MHOTOWIEH, KOpPEHb CTEeNeHW N, CTeleHHas,
nokasarejbHas,  Jorapupmuyeckas, TPUTOHOMETpUYECKHE  (DYHKIIHH.
CBolicTBa U rpaguKu 31€eMEHTaAPHBIX (PYHKIUH.

[IpeoGpazoBanus  rpadukoB  (QYHKIUN:  HapajUleNbHBIA  MEpPEeHOC,
pacTskeHue  (cokathe) BAOJAb OCEH KOOpJIMHAT, OTPakK€HHE OT oceH
KOOpJIMHAT, OT Hayaja KOOpAHHAT, rpaduku (QyHKIHUA C MOAYISMHU.

Tpuronomerpuueckue  (GopmMynbl  TpUBEACHHUS,  CIOXKEHUS,  IIpe-
oOpa3oBaHus MPOU3BENCHUS B CcymMmy, GopMmyrna BCIOMOTATEIbHOTO
aprymeHTa.

[IpeoGpazoBaHue BBIPAXKEHU, COACPIKAIINX CTENIEHHBIE, TPUTOHOMETPH -
Yyeckue, JorapupMuyeckue U TOKa3areiabHble  (QyHKUMU. Pemenue
COOTBETCTBYIOIIMX YPABHEHUM, HEPABEHCTB U UX CUCTEM.

HenpepoiBHoCTh pyHKIMHN. [IpOMeE)yTKH 3HAKONIOCTOSHCTBA HEMPEPHIBHOMA
dbyHkimu. MeTo HHTEpBAJIOB.

Komnosunus ¢pynkumit. O6paTHas QyHKITUS.

[lonstue mpepena mnocnepoBarenbHOCTH. [loHsTHE Tpenena GyHKUUU B
TOUKE.

CyMma 6ecKOHEYHO YOBIBAIOIIECH r€OMETPUICCKOUN TTPOTPECCHH.
Metox MaTeMaTHYECKON WHTYKITUH.

[TonsTne o0 Tpou3BOAHOW GYHKIMH B Touke. DHUIHYCCKUN H
FEOMETPUUYECKHM  CMBICT  Opou3BOAHOW.  [IpoW3BOAHBIE  OCHOBHBIX
AIIEMEHTAPHBIX (YHKIUNA, MPOU3BOAHAS CIOXHOW (PYHKIUH, MPOU3BOIHAS
obpatHoit (yHKIMH. Vcmonp3oBaHWE WPOM3BOJHON TP HCCIIEIOBAHHUH
byHkiui, noctpoernu rpadukoB. Mcmonb3oBaHue CBOWCTB (GYHKIUN TIPH
PEIICHUH TEKCTOBBIX, (PU3NUECKUX U TeOMETPUUECKHX 3a7a4d. Perenue 3amau
Ha PKCTPEMYM, Ha HaXOXJCHUE HAMOOJBIIETO U HAUMEHBIIIETO 3HAYCHHIA.

[Tonsitue 06 ompenenéHHOM HMHTETpalie KaK IUIOMIAJAW KPUBO- JTUHEHHOM
tpanennn. Popmyna Heiorona—JleiiOnumna. I[lepBooOpasnas. [IpumoxeHus
OIIPEEIIEHHOr0 NHTErpaia.

BepositHocTh W cTaTucTHKa. BbIOOpKH, coderanus. buHomMuanbHBIC
koddunmentsl. buaom Herorona. Tpeyrompuuk Ilackans u ero cBoiicTBa.

Onpenenenne u npumepbl ucnbiTanuii  bepuymmu. @Dopmyna  ans
BEPOATHOCTM YHCIIA YCINEXOB B CEepUM HUcObITaHuKd bepHymu. Ma-
TEMAaTUYECKOE OXUJIAHUE W JUCIIEPCHS YHUCIAa YCHEXOB B  HCIBITAHUH
bepnymnn.

OCHOBHBIE TTPUMEPBI CIIyHYaWHBIX BEIWYMH. MaTeMaTU4ecKoe 0XXKUIAHUE U
OUCTIEPCUS CIIyYalHOW BEJIUYUHBL.

HezaBucumsie ciiyyaiiHble BEIUYUHBI U COOBITHS.



[IpencraBnenne o 3akoHE OOJIBIIMX YHCEN JJIsi MOCIEI0BAaTEIbHOCTH
HE3aBUCHUMBIX UCHBbITaHUNA. EcTecTBEHHO-HAy4yHbIE MPUMEHEHHUS 3aKOHA
Oonbimux ynces. OneHKa BEPOATHOCTHBIX XapaKTEPUCTHK (MAaTEMaTUYECKOTO
OKHMJIaHUS, JUCTIEPCUH) CITYYaUHBIX BEJTUYUH 10 CTATUCTUYECKUM JJAHHBIM.

IIpencraBineHne 0 reOMETPUYECKON BEPOSITHOCTU. PelieHue npocrenmux
MIPUKJIAJIHBIX 3a]1a4 HA TEOMETPUYECKHE BEPOSTHOCTH.

I'eomerpusn

OcCHOBHBIE TIOHSITUSI TEOMETPUHU B MIPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUU
U CleCTBUS U3 HUX. [lonsamue o6 akcuomamuyeckom memooe.

[TocTpoeHue ceueHuii MHOTOTPAaHHUKOB METOJOM cienoB. lleHTpanbHoe
npoektupoBanue. [locTpoeHue cedeHUW  MHOTOTPAHHUKOB — METOJOM
npoekuuid. Teopema Menenas ons mempasopa.

CkpenuBaronmecs npsMbie B IPOCTPAHCTBE. YTOJI MEXAy HUMH. TeopeMbl
0 TMapaJUyIeTLHOCTH MPSMBIX U IUIOCKOCTEW B mpocTpaHcTBe. [lapamnensHoe
NpOEKTUpPOBaHUE U M300pakeHue ¢uryp. I eomempuueckue mecma mouex 8
npocmpancmee.

[leprieHaAUKYISIPHOCT ~ MPSAMOM W IUIOCKOCTU.  OpTOrOHAIBHOE
npoektupoBanue. Hakionnele u  mpoeknuu. Teopema o0  Tpex
nepneHauKyaspax. Paccrosuus Mexny durypamu B npoctpaHcte. OOmmii
NEPIEHIUKYISAP JABYX CKPEIIUBAIOIMIUXCSA MPSAMBIX. Memoodvl HaxoxdcOeHus.
PACCMOAHUL MeHCOY CKPeUWUBAIOUUMUCS NPAMBIMU.

VYrnel B npoctpancTBe. [leprieHauKyIsipHbIE TUIOCKOCTH. Ipexepanmusiii u
MHo2oepaHublll  yenvl. Ceoticmea NIOCKUX Y208 MHO202PAHHO20 Y2ld.
Ceoticmea niocKux u O08YePaHHbIX Y2l08 mpexepanHoeo yena. Teopembi
KOCUHYCO8 U CUHYCO8 OJi MPexespaHHo2o yaid.

Buner mHororpanHukoB. [lpaBuibHBIE MHOTOTpaHHUKH. Pazéepmku
MHo2oepaHHurka. Kpamuatiwiue nymu Ha nNOBEPXHOCMU MHO20SPAHHUKA.
Teopema Diinepa. /[goticmeeHHOCMb NPABUTLHBIX MHO202PAHHUKOS.

[Tpuszma. IMapannenenunesn. CpoiicTBa napamienenuneaa. [IpsaMoyroibHbIi
napayuienenunen. Hakinonusie npusmel. [110wadb opmozoHanbHol npoeKkyuu.
IlepnenouxynapHoe ceuenue npusmoi.

IIupamuga. Buabl nwupamus.  OJIEMEHTbl MPABUIBHOW  MHUPaMUJIBIL.
[lupamuga ¢ paBHOHAKIOHEHHBIMH peOpaMH H TpaHSIMHU, HX OCHOBHBIE
CBOMCTBa. Buodwt mempasopa. Opmoyenmpuueckuti mempa’op, KAPKACHbLLL
mempa’op,  pasHocpaHuviii  mempa’op. IlpsamoyzonvHuiti  mempasop.
Meouanvr u obumeouanvt mempas’opa. Jlocmpausanue mempas’aopa 00
napanienenuneod.

Tena BpameHus: MWIMHIP, KOHYC, Imap u cdepa. CeueHus HUIUHAPA,
KOHyca u mapa. [llapoBoi cermeHT, WMIApOBOM CJIOM, IIAPOBOM CEKTOP
(konyc). YceueHHasi MUpaMHIa U YCEUEHHbIN KOHYC.

KacarenbHble mpsiMble W TUIOCKOCTH. Brmmcanubie n omucaHHbIC ChEpHI.
Kacarwwuecs cepwi. Kombunayuu men epawenus. dnemenmul cghepuieckotl
eeomempuu. Konuueckue ceuenusl.

[Inomanun mnOBEpXHOCTE MHOTOTPAHHUKOB. Pazgepmka yurunopa u
konyca. Ilnomanb MOBEPXHOCTU IWIMHApPA U KoHyca. llnmomans cdepsi.
IInowaow chepuuecrkozo nosica. Oowvem uaposo2o cosl.



[lonstue ob6bema. OOBEMBI MHOTIOrpaHHUKOB. OOBEMBI TE€N BpalleHUS.
Axcuomvr  obvema.  Bvigoo  gopmyn  00vbemos  HpPAMOY20lbHO2O
napanieienuneod, npuzmsl U nupamuovl. Dopmynvl 0 HAX0NHCOeHUsL 00bema
mempasopa. Teopemvl 06 omnowenusax oovemos. Ilpunoscenuss unmeepana K
BLIYUCTEHUIO 00BEMOS U NOBEPXHOCEU el 8PAUJCHUS.

KomOuHanmm MHOTOTpaHHUKOB U TEJ BPAIICHHUS.

[lonobue B mnpoctpanctBe. OTHOLIEHHE O0O0BEMOB M IUIOUIAJACH
MoBepxHOCTEN MOAOOHBIX Guryp. lIpeobpazosanue nodobus, comomemus.
Pewenue 3aoau na naockocmu ¢ UCnoIvb308aHUeM CMepeoMempudecKux
Memooos.

Heuoscenusi 6 npocmpancmee: nNApauleibHulli NEPEHOC, CUMMempUs
OMHOCUMENILHO ~ NJIOCKOCMU,  YEHMPANbHAs — CUMMempus,  HOB0pPOM
OMHOCUMENILHO NPAMOLL.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

BekTops!l 1 koopanHaTel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCIIO.
Yron Mexay BekTopamu. CKalsipHOE TIPOU3BEICHUE.

VYpaBHeHne 1ockoctd. @Dopmyna  pacCTOSHUS MEXKAY TOYKAMH.
VYpaBaeHue cdepbl. Dopmyra paccmosHusi Om MOYKU 00 HNIOCKOCHU.
Cnocobul 3a0anus npAMOU YpagHeHUsMU.

Pewenue 3aoau u ookazamenbcmeo meopem ¢ HOMOWBIO BEKMOPO8 U
MemoooM KOOpOuHam. DieMeHmbl 2e0MempuL Macc.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 xace
(204 gaca, 12 KOHTPOJBHBIX PadoT, 3 3a4era)

XapakTepucTUKa OCHOBHBIX BUIOB

Bunel u popmbl BociutaTenbHON

Ne Kosmuectso
Tema JIeSATEJILHOCTU yYEHHUKA JIEeATEIIbHOCTHU
[TYHKTa 4acoB N o
(Ha ypoBHE y4eOHBIX JCHCTBHIA)
I'nasa I. Kopuu, crenenu, jorapugpmbl 72
§1. HeﬁcTBHTeﬂbﬂb]e YUCIIA 12 BrinoaHsTh BBIYHCJICHUS c|OcBocHue  0a30BBIX  MaTEMAaTHYECKHX|
11 HOHﬂTHe ﬂeﬁCTBI/ITeHBHOFO quciia 2 I[eI/ICTBI/IT?J'H)HI)IMI/I qucjiaMu (TO‘IHI:Ie HU[IIOHATUN
N Coon — npUOTIKEHHBIE), npeobpas3oBeiBaTH100y>kaeHIE 00ydaromuxcst coOMonaTh Haj
1.2 HOXECTBA HUCCIL. LBOWCTBA JICUCTBUTCILHBIX) YHCIIOBBIC BBIPAKCHUS. 3HATh M MPUMEHATHypOKE OOLETIPHHSTHIE HOPMBI ITOBEICHUS
THACE]T 0003HAUEHUSI OCHOBHBIX  MOAMHOXecTB(CO3HATENbHAs OpHEHTAlMs yJalluxcsl Ha
1.3 MeTO)I MaTeMaTH4YeCKON HHIYKIINHA 1 MHOXXECTBa JIEHCTBUTEIIBHBIX YHUCCIL[IIO3ULUN OPYTHUX JIFOJICH YMCHHE CIIyIIaTh
1 4 HepeCTaHOBKI/I 1 O6O3HaI~ICHI/IH YHUCIIOBBIX MNPOMEKYTKOB.|1 BCTyllaTb B [JHaAJIOl, Y4YaCTBOBAaTb B
15 Ip 1 ITpumeHaTh METOJ ~ MaTeMaTHYECKOH|KOJIICKTUBHOM  OOCYXKIACHHH TIpoOJIieM,
. A3MCIICHIA MHIYKIUM Ul 10Ka3aTelNbCTBA PABEHCTB,|WHTETPUPOBATHCS B IPYIILY CBEPCTHUKOB U
1.6 |Coueranus 1 HEPaBEHCTB, YTBEPXKICHUHU, 3aBUCAIIMX OT|CTPOUTH MPOAYKTUBHOE B3aMMOACHCTBUE
1.7 [loxazaTenbCTBO YMCIOBBIX HEPABEHCTB 1 HaTypaJbHOTO N. COTPYIHUYECTBO CO CBEPCTHHKAMH W
1.8 |lenumocts nensix uncen 1 OmnepupoBatb (bopMynaMI:I AS TUCIAB3POCIBIMHU
1.9 |Cpasrenue no moayso m 1 MIePECTaHOBOK, pa3MeIIeHni u coueTaHnid. [OCBOGHHE IPAKTUYECKOTO IMPUMCHEHUS]
Jloka3pIBaTh YHCIOBBIC HEPABEHCTBA. HAYYHBIX 3HAHUI MaTeMaTUKU B KHU3HH
3a/1auK ¢ [ETOYHCIICHHBIMH HeN3BECTHBIMH 1 [IpuMeHsTh CBOHCTBA nemuMocTH|PaboTa ¢ MCTOPHIECKUMH HCTOYHUKAMH O
P
(cpaBHEHUS o MOIYITIO M),|BBIIAIOINMXCS ~ POCCUHCKHUX, COBETCKUX
[EIOYNCIEHHOCTh ~ HEW3BECTHBIX  IIpH[MaTeMaTHKax
1.10 penIeHn  3a1a9 OnbIT IPUMEHEHHS TIOTyYCHHBIX 3HAHUN
u YMEHUH Ut OIpeIeTICHNS]
COOCTBEHHON AaKTUBHOM MO3UIHH IIO
BOIIPOCAM pecypcocoepexeHus,
HKOJIOTHIECKON 0€30IMacHOCTH JKU3HU
§2. PannonajibHble ypaBHEHHsI M HEPABEHCTBA 18
2.1 |PauunoHaJbHBIE BBIpKCHUS 1 JlokaspiBath (hopmyny omHOMa HproToHa ujdopMupoBanue TIpEeICTaBIICHUH 0
Dopmyibl GuHOMa HbIOTOHA, CyMMBI U PasHOCTH 2 OCHOBHBIE KOMOWHATOPHBIC COOTHONICHHS[HAYIHOH KapTUHE MUpa 5
2.2 cTenenei Ha OMHOMHAJTbHBIE ko3 dunmenTsl.|Pabora oOydaronuxcs ¢ MOTy4aeMol Ha
Ilonp3oBaThcst  TpeyronbHUKOM Ilackamnsypoke 3HaUMMOUN HH(pOpMauen
2.6 [ParmoHaabHBI 2 Pyt P P
: 1O € YPaBHCHHA UL perieHus 3agad o OmHOMHANBHBIX|[I0OyKaeHme yUaImuxcs
2.7 |CucTeMBl pallMOHANILHBIX YPaBHEHUM 2 kod(durenTax. ONeHNBATH YHCIIO KOPHEH|apryMEeHTHPOBAaTb,  OTCTaWBaTh  CBOIO
2.8 |MeTo MHTEpPBAJIOB pelIeHUs HEPABCHCTB 3 LEIOro  anre0pandeckoro  ypaBHEHHSL|[TOUKY 3PCHHS
2.9 |PaumonanbHble HepaBeHCTBA 3 HaxomuTh KpaTHOCTE KOpHEW MHOrowIieHa. |Bocnuranue TpyaOIIo0us,




2.10 |Hectporue HEpaBeHCTBA 3 YMeTp pemaTh panuoOHaJIBHbIE YpaBHEHUSAHACTOMYMBOCTH, YIIOPCTBA
2.11 |CucreMbl panyoHaNbHBIX HEPABCHCTB 1 W X CHCTEMBL. [pumensts pa3muaable]OCO3HAHNE MATEMATUKU KakK KyJIbTYPHOMH
KonTposipHast padoTta Nel mo anredpe v Havagam 1 FIPHEME! DOIISHHA HETRIX anre6pamecmf HCHHOCTH
ypaBHeHWil: monbop uenbIX  KopHei;|Co3qaHue CHTyalluH ycrexa
MAaTCMaTHICCKOTO aHajn3a. Panmonanbhbie pasjoKeHne Ha MHOXUTENHW; IoHWkeHne| OpraHuzaims medcraal
YPaBHEHHUA 1 HCPABCHCTBA CTENIeHH YpaBHEHHMs, OJCTAHOBKA (3aMEHa[ MOTHBHUPOBAHHBIX M 3PYAMPOBAHHBIX
HensBecTHOro).  Haxomute  ymcioBble| ydaruxcs
POMEXYTKH, conepkaue KOpHH|
anreOpaueckux  ypaBHeHHH.  PemaTh
palMOHaNbHBIE ~ HEPaBEHCTBA  METOJIOM
UHTEpBaJIOB. Pemarek cucteMbl HEpaBeHCTB
§3. Kopensb crenenu n 12
3.1 [[Toustre pyHkIMu U e€ rpaduka 1 ®dopmynupoBath onpeaeneHus ¢ynkum[Mccaenopanue, ITOMCK U oToOoD|
3.2 |®ynxumsay = X" 2 e€ rpaduka. (D(ipMYJ]I/Ip(CI))BaTL U YMETh{HEOOX OMMOi HH@)OKI/\[/[aHI/II/I, ee
JIOKa3bIBaTh CBOICTBA (YHKUMH Y =[CTPYKTYpHpPOBaHHE. OJICTIMPOBAHHUE
3.3 HOHHTHe__KOpEM CTeH?HH rl ~ 1 X".DOpMyIMpOBATh  ONpENCICHUS] KOPHS|M3y4aeMOro  COJCpIKaHUS, JIOTHYESCKHE
3.4 [KopHu 4ETHOI 1 HEYETHON CTereHeH 2 creneHd N, apu()METHYECKOrO  KOPHSA[IEHCTBHUs M ONepariu, CrocoObl pemeHns
3.5 |Apudmernuecknii KOpeHb 2 crenenn  N. DopMynIMpoBaTh CBOWCTBa3anad.
3.6 |CBoiicTBa KOpHEii cTeneHu N 2 KOpHEl " NIPUMEHSATD HX npuflloka3z noctTuxeHui uCOBpeMeHHOﬁu HayKH,
3.7 |Oysxmas y = & o = 1 npeo6pa3013aH1/m YUCIIOBBIX M OYKBEHHbIX[aHAIH3 MPAKTHHECKOH PO SHAHMUIL.

: = BbIpa)KEHHH. BpINoiHATh mpeoOpazoBaHus|BeneHUs] IUCKYyCCHH, KOTOpbIE —JIAlOT
KonTposnbnas pabdora Ne2 mo anrebpe n Hadanam HppaLMOHATBHBIX BBIPQKCHHI [ydalllUMCST  BO3MOXXHOCTh ~ ITPHOOpECTH
MaTeMaThudeckoro ananusa. Kopens crenenu n ®opmynupoBath CBOiCTBa (GYHKIHMH  Y|OMBIT BEICHUS! KOHCTPYKTHBHOI'O AUAIIOTA.

1 ="x (x>0), crponts rpaduk OcBoenue MPaKTH1ECKOro  MPUMEHEHHS
HAyYHBIX 3HAHUH MATEMATHKU B KH3HH.
[TprMepsl HAYYHOTO ITOBHTA.
§4. CteneHb MOJIOKUTEIHLHOT0 YHCJIA 13
4.1 CTerneln C paIrMoHaIbHBIM ITOKA3aTEIeM 1 ®opmynupoBath onpeneneHus crenenu c{Couetanue CTaHJapTU3aLNN C
CBOJCTBA CTEIEHH C PALMOHATbHBIM PaIOHATBHBIM [OKA3aTEeNIEM.[TBOPYECTBOM; OOyYeHHE Ha BBICOKOM
4.2 2 dopMynHpOBaTh  CBOWCTBA CTEHEHH ClypOBHE TPYIHOCTH
pLoKasate/ieM PaIMOHAIBHBIM [TOKA3aTeNeM M MPUMEHSTHII0Ka3 MOCTHKEHHUI COBPEMEHHOW HAyKH,
4.3 [[ousTye npeena HoCIe10BaTeIbHOCTH 2 WX TpH TpeoOpa3OBaHMM YHCIOBBIX H|AHAIN3 IPAKTHIECKO PO 3HAHUH
4.4  |CpoiicTBa IpeaenoB 2 OyKBEeHHBIX BbIpakeHUi. DopmynupoBaTh|[100yKaeHNE 00yJatOMUXCs COONMIONATh Ha|
45 [beckoOHEeUYHO Y6BIBaIOH_IaH reoMeTpuyecKas 1 ONpeCaAcICHUA CTCIICHU C UPPAllHOHAIILHBIM|YPOKE IIpaBHJIa 06I_LICHI/I$I CO CTapuimMu
' Iporpeccust ITOKa3aTeaeM " eé CBOMCTBA.|(TIEIarOTMYECKUMH ~ paOOTHUKAMH) |
26 [bucoo e 1 dopMynHpOBaTh  OMpefeieHHe IMpe/esalcBepCTHUKAMU (00yYaroIUMUCs!)
: [OCIICIOBATEIbHOCTH, TPUBOANTD MPUMEpbl|OCBOCHHE MPAKTUYECKOO MPHMEHEHHSI
4.7 [loHsATHE CTENEHN ¢ NPPALMOHATBHEIM 1 OCIIEI0BATENBHOCTEN, MMEIOIIUX MTPEe] H[HAYYHBIX 3HAHUI MATEMATUKHU B 5KU3HU.

I[TIOKa3aTcJICM




4.8

[ToxazaTenpHast pyHKIMA

KonTposnbHast pabora Ne3 o anredpe u Hayanam

MaTeMaTHIecKoro ananusa. CTereHb
ITOJIOKUTCIIBHOT'O YK ClIa

HE  HMEIOUUX  Tpefena,  BBIUUCIATH
HECIOXKHBIE TIpelesibl, pellaTh 3ajauu,
CBsA3aHHbIE C OECKOHEYHO YObIBaroLIeH
reoMeTpUIecKOn Iporpeccueii.
DopMyIHpOBaTh CBOMCTBA I10KA3aTEJIbHOU
¢yHKIUH, cTpouTh e€ rpaduk. Ilo rpadpuxy
MIOKA3aTeNbHON (DYHKIMU ONUCHIBATH €€
CBOMCTBA. ITpuBoguts IIPUMEPBI
nokazaTenbHOW  (QyHKUMM (3aJaHHOU C
noMoOIIbl0  Tpaduka UIM  (GOPMYIBI),
obnmamaroieli  3aJaHHBIMH  CBOWCTBAMH,
YMeTh MOIb30BaThCA TEOPEMOM O Tpezene
MOHOTOHHOM OrpaHUYEHHOU
HIOCJICIOBATENBHOCTH

DakTel 0 KU3HCHHOH IIO3MLIMU U
YeIOBEUECKUX KauyeCTBaX YUEHBIX.
CozgaHue CcUTyallud Yyclexa uepes
TPYIIIOBYIO U MIAPHYIO PaboTy

§5. Jlorapugmbi

5.1

[Tonstue norapupma

N

5.2

CBoiicTBa jorapupmMoB

5.3

UTorapudmudeckas GyHKIuS

dopmynupoBath onpeseieHue Jorapudma,
3HaTh CBOMCTBa Jorapudmos. Jloka3pIBaThH
CBOIMCTBa JOTapu(MOB M  TPUMEHSATH
CBOWCTBA MpH MPeoOpa3OBaHUU YHMCIOBBIX
U OYKBEHHBIX BBIpO)KCHUH. BBITOTHATH
npeoOpa3oBaHuUs CTEICHHBIX u
JorapupMUIECKAX BBIPAKEHUH. o]
rpadpuky  JorapupMuUUecKkoi  (yHKIHH
omuchiBaTh €€ cBoiicTBa. [IpuBOIWTH
MpUMepbl  JIorapu(MHUUecKuX  (HYHKITHHA
(3aJaHHBIX C TIOMONIBIO TpaduKa HIH
(dbopmynbl),  OONMAmAOIIMX  3aJaHHBIMH
CBOMCTBaMU

Bocnuranue nHTEpeca K O3HaHUIO.
DopMmupoBaHue YMEHHUS IIPOBOJMTH
MCCIICIOBAHUS, AHAJIM3UPOBATH
[PE3YJIbTAThI, NpeACTaBIATL W HAYYHO
ApPryMEHTHPOBATH ITOJyYCHHBIC BEIBOIBI.
[TonGop COOTBETCTBYIONMUX (ITHUYECKHUX,
(BOCITMTATEIBHBIX)») TEKCTOBBIX 3a/1ay JUIs
pereHusl.
YMeHne jmocTuraTh  B3aMMOIIOHMMAaHHE
uepe3 BeICHUE AUCKYCCHM.
OcBOeHHE MPAaKTUYECKOTO IPUMCHEHHS
HAYYIHBIX 3HAHII MaTeMaTUKU B KH3HM.
YMeHue mpuaaBaTh  SKOJIOTHYECKYIO
HaIIPaBICHHOCTh JI000H OeATeNbHOCTH,
MIPOEKTY, JIEMOHCTPUPOBATH
HKOJIOTUIECKOe MBIIICHHE u
HKOJIOTUYIECKYI0 TPAMOTHOCTH B Pa3HBIX
(dbopMax AesaTeIbHOCTH

§6. IlokazareabHbIe U Jorapupmmnyeckue

YPABHEHMs] M HEPABEHCTBA

11

6.1

HpOCTCfII.HPIC TMOKAa3aTCJIbHBIC YPABHCHUA

6.2

[TpocTeiimme gorapugmMuyeckre ypaBHEHHsI

6.3

YpaBHEHUS, CBOAALIMECS K IPOCTEUILINM 3aMEHOMN

HCHU3BCCTHOT'O

Pemate mpocreiimne mNoOKa3aTENbHBIE U
norapuMUIecKue YpaBHEHUS u
HEPaBEHCTBa, a TaKK€ YypaBHEHUS H
HEPaBEHCTBa, CBOJSILMECS K MPOCTEHIIHNM

MHTenexTyaabHble HaBBIKH
CaMOCTOATEIBHOIO peleHus
TEOPETUYECKON pooIeMbl, HaBBbIK
reHepUpOBaHUs u ohopMiteHus




6.4 [[Ipocreiimme noka3aTeIbHbIE HEPABEHCTBA 2 NP TTOMOIIM 3aMEeHBI HEM3BECTHOI'O COOCTBEHHBIX HEH.
6.5 [[Ipocreiinme norapudMuIecKiue HEPAaBEHCTBA 2 BocrmTanme BHYTpCHHCH
v OpraHN30BaHHOCTH.
HepaBeHncTBa, cBojdmuecss K  IPOCTEHIIUM
6.6 N 2 Opranunzaius mepcTBa MOTUBUPOBAHHBIX
3AMCHOM HCU3BECTHOTO 1 DPYIMPOBAHHBIX ydalmuxcs_Bocnuranue
KontponbHas padora Ne 4 o anredbpe u Havanam TPYIOIIO0Ks, HACTOMYUBOCTH, yIOPCTBA
MaTeMaTH4eCKOro aHanusa. Iloka3areibHble | 1 B3aumoneiicraue MEXTY
orapumMudecKne ypaBHEHHs 1 HEPAaBEHCTBA 00y4arOIMMICS, KOMaH/Has pabora.
I'nasa |. Tpuronomerpuveckne (popmy.Jibl. 45
Tpuronomerpuyeckue GpyHKIUH
§7. Cunyc, KocMHYC yrJia 7
7.1 [Tousitue yria 1 DopmynupoBaTh OlpeaeIeHne yria,(Co3HaTenbHas OpHEHTAIUS YUaluXxcs Ha
7.2 |PagmanHas mepa yria 1 HCIIONB30BaTh TPaJyCHYIO MW paJdaHHYIO[IO3MIIMU APYIUX JIIOJEH: YMEHHUE CIIyIIaTh
7.3 |Onpencnente cunyca i Kocumyca yria 1 Mepsbl yria. IlepeBonuTh rpagycHyr0 Mepy[u BCTylaTh B AMaJOr, y4acTBOBATh B
" yIiia B padaHHyIo U 00paTHO. KOJUIEKTUBHOM OOCY)XJICHHHU TPOOIeM,
7.4 |OcHoBHBIC HOPMYJIBI JUIS SIN 0L K COS O 2 @DopMyIUPOBaTh OMNMpEIEICHHE CHHYCa HHHTEIPUPOBATHCS B TPYINTY CBEPCTHUKOB
7.5 [Apkcunyc 1 KOCHHYCa yIIIa. CTPOHTD TIPOJYKTHBHOE B3aUMOJICHCTBHIE U
ApPKKOCHHYC 3HaTh OCHOBHBIE (hOPMYJIBI IS SiN0L M COSOfCOTPYAHUIECTBO CO CBEPCTHUKAMH U
U OpUMEHATh HX TPH IPeoOpa3OBaHUH|[B3POCIBIMU
TPUTOHOMETPUYECKUX BBIPAXKECHHH. (OcBoeHHE MPAKTHUECKOr0 TPUMEHEHHS
7.6 1 ®opmMynupoBaTh OIpENeIeHUs] APKCHHYyCaJHAyYHBIX 3HAHUN MAaTEMATHKU B KU3HU
¥ apKKOCHHYCa YuCIIa OmBIT NPUMEHEHUS TOTyIeHHbBIX 3HAHUI
u yMeHU#’ ISt OIpeIeNeHNS
COOCTBEHHOUN aKTUBHOM IMO3ULIU
§8. TanreHc m KOTaHIeHC yIJja 6
8.1 OnpeﬂeneHHe TaHTeHCA U KOTAaHTeHCa yrJia 1 ®opmynupoBaTh omnpeneieHne Tanrenca wlliccnenoanue, TTOMCK " oTO0p|
8.2 |OcuoBHBIE GopMyIIBI [UIA tE O 1 Ctg O 2 KOTaHT'€HCa  yraa. 3HaTh  OCHOBHBIEHEOOXOANMOM nHOpPMAILHH, ee
83 |Apkranrenc 1 (opmynsl [uis tg o U ctg o ¥ IPUMEHATH UX|CTPYKTypHPOBAHUE; MOJIETUPOBAHNE
pH peoOpa3oBaHUMM3YyIaEMOT0  CONEP)KAaHMSA, JOTHYECKUE
8.4 |ApPKKOTAHICHC 1 TPUTOHOMETPUUECKHX BBIPaYKEH MU JICHCTBHS U OllEpALliH, CIIOCOOBI PEIICHHS
KontponbHas padora Ne5 mo anrebpe u Havanam DopmynrpoBaTh OIpezeNieHus|3a1aY.
MaTeMaTUdeCKOoro adHajusa. CI/IHYC, KOCHHYC, APKTaHT€HCAa 1 apKKOTAaHI€HCa 4ucia [loka3 mOCTHIKESHMI COBpeMeHHOﬁ HayKH,|
TAHIEHC U KOTAHTEHC YIiia AHAIHM3 TIPAKTHYECKON PO 3HAHUH
Benenuss OucKycchil, KOTOpBIE JAIOT
1 ydamMcst  BO3SMOXKHOCTB — IIPHOOpPECTH
OITBIT BEICHNSI KOHCTPYKTHBHOTO JIHAJIOTa
OcBoeHHE MPaKTUYECKOr0 IpPUMEHEHN]
HayYHbBIX 3HAHWH MaTEMAaTHKH B KH3HU
§9. ®opmyJibl C10KEHHUS 11




9.1 |KocuHyC pa3HOCTH M KOCHHYC CYMMBI JIBYX YIJIOB 2 3Hath (GOpMyIaBl  KOCHHyca pasHoCTH|/HTeIIeKTyalbHbIe HaBBIKY|
9.2 |®opmyne! 1S JOIONHATEILHBIX YIIIOB 1 (cymMMBbI) IBYX yrioB, (GOpPMYNBI  JUIS CaMOCTOATEIBHOTO pemieHus
9.3 |CHHYC CyMMbI 1 CHIYC DasHOCTH 1B OB 5 JOTIOIHUTEIBHBIX YTIIOB, CHHYCAa CYyMMBITEOPETHICCKOMN poOIEMEI, HaBBIK]
ye eym yep yx yr (pa3HOCTH) ABYX YIJIOB, CYMMBI M Pa3HOCTU[TCHEPUPOBAHHUS u ohopmiteHus
9.4 |Cymma 1 pasHOCTb CHHYCOB U KOCHHYCOB 2 CHHYCOB M KOCHHYCOB, (hOPMYIIBI JJIsA{COOCTBEHHBIX HJICH.
9.5 |®opmynbl 1Jis JBOWHBIX U MTOJIOBUHHBIX YTJIOB 2 JIBOMHBIX u MOJIOBUHHBIX yrIoB,[Bocrintanue BHYTpEHHEH]
9.6 [[Ipom3BejeHNE CHHYCOB U KOCHHYCOB 1 MPOU3BEACHUS CHHYCOB M  KOCHHYCOB,[OpraHW30BaHHOCTH.
DOpMYITbI /15 TAHTEHCOB (hOpPMYIIBI JJIS1 TAHTEHCOB. [ledcTBO MOTHBHPOBAHHBIX u
BrimonsasaTte npeoOpa3oBaHUSPPYAUPOBAHHBIX 00yUYaOITIXCS
97 1 TPUTOHOMETPUUECKUX  BBIpakeHU!  npu|Bocnuranue Tpyaomo0us,
nomoIy GpopMys HACTOMYMBOCTHU, YIIOPCTBA
CoszaHue CUTyalluu ycrnexa
§10. Tpuronomerpuyeckue pyHKUMH 9
YHCJIO0BOI0 aprymeHra
10.1 |Dyskius y = sin X 2 3HaTh onpeseeHns ocHOBHBIX|/DOpMHEpOBaHHE NPEICTaBICHU 0
10.2 |Dyskums y = cos X 2 TPATOHOMETPHIECKHX GbyHKIUH, HX|Hay4HOH KapTHHE MHpa §
103 IOVEKIIEL v = f2 X 5 CBOICTBa, yMeTh CTpouUTh UX rpaduku. [lofPadora oOyuaromuxcs ¢ momydaeMol Haj
: YHKIMA Y = 18 rpaduKaM TPUTOHOMETPUUYECKUX (YHKIUH[ypOKe 3HAYMMOM nHpopManueil
10.4 | ®ynknus y = ctg X 2 OTHCHIBATH UX CBOMCTBA [To6yxneHue y4aIuxcs
KontponpHas pabora Neb6 mo anrebpe u Havanam ApryMEHTHPOBaTh,  OTCTAMBAaTh  CBOO
MaTEMATHYECKOTO aHanu3a. TOUKY 3pCHHA
Tpuronomerpuveckue  QYHKIHHA  YHCIOBOTO Bocruratue TpyAOIIOOH,
Aprymenta HACTOHYMBOCTH, YIIOPCTBA }
1 Oco3HaHHE MAaTEeMaTHKH KaK KyJbTYpHOU
[[CHHOCTH
CoznaHne CUTyalu ycrexa
Opranu3zanus medcrsa
MOTHBUPOBAaHHBIX H  3PYIHPOBaHHBIX|
y4anmxcs
§11. Tpuronomerpuyeckue ypaBHeHUs 1 12
HepaBeHCTBA
11.1 [IpocTeiimme TPUrOHOMETPHICCKHIE ypaBHEHUs 2 Pemate mpocteitmme Tpuronomerpuaeckue|llccienoBanue, TIOMCK " oToop|
VpaBHEHNs, CBOJAIIMECS K IPOCTEHIINM 3aMeHOM ypaBHEHHUs, HEpaBEHCTBa, a  TaKKe[HeoOXomuMon nHpopMaIuy, ee
11.2 CH3BECTHOT 2 ypaBHEHHSI M HEPABEHCTBA, CBOMAIIUECS K|CTPYKTYPHPOBAHHUE. MopenupoBaHue
CHSBECTHOTO OpOCTEHIIMM — OpPH  [OMOIIM  3aMEHBIU3y4aeMOro  COJCPXKAHUS, JIOTMYECKHE
11.3 [IpuMeHEeHHEe OCHOBHBIX TpHr?HOMeTqueCKHX ) HEM3BECTHOTO,  pemaTh  OJHOPOIHKIE)ICHCTBUS M ONEPaIHH, CIOCOOB PEIICHHUS
(popMyI1 JUIsl pELIEHUS] ypaBHEHUI ypaBHeHHs. [IpuMeHSTh Bce W3ydeHHBIEBaAad.
11.4 |OnHOpOAHBIE YpaBHEHHUSI 1 CBOMCTBa u CII0COOBI pemenud|lloka3 JOCTUKEHUNA COBPEMEHHOW HAyKW,
[pocreiime HepaBeHCTBA i CHHyca M TPUTOHOMETPUUECKUX ypaBHEHHI MIAHAH3 IPAKTHYECKOH POTIH SHAHMH.
115 1 Benenus aucKyccwHid,

[KOCHMHYCa

HCPAaBCHCTB IMpH PCIICHUHU [IPUKIAJHBIX]|

KOTOpPBIC  IOalkOT




116 [IpocTeiilnie HepaBeHCTBA I TaHIEeHcCa | 1 3amau.  Pemiath  TPUTOHOMETPHYECKUE|yYAIIMMCS  BO3MOXKHOCTH — MPHOOPECTH
V' |koTanrenca ypaBHEHHsSI, HEpPAaBEHCTBA IPH MOMOLIU[OMBIT BEACHHS KOHCTPYKTHBHOIO IHAJIOra.
s r— BBEJCHHS BCIIOMOTaTENBHOTO yriia OcBoeHue MPAKTHYECKOrO  MPHMEHEHHS
11.7 . ’ 1 HayYHbIX 3HAHUI MATCMATHKH B )KU3HH.
3aMEHOM HEM3BECTHOTO TIpHMepbI HAYHOTO OTBHTA
11.8 |BBeneHme BCIIOMOTATEIBHOTO yTIIa 1
KonTposabHast pabora Ne7 mo anrebpe v Hayanam
MaTeMaTH4eCKOro aHaJn3a. 1
TpUroHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA
I'maBa |l. DyieMeHTBHI TeOpUHN BepoOsITHOCTEH 8
§12. DeMeHTHI TEOPUM BEPOSITHOCTEH 6 [puBOIMTH TIPUMEPHI CIyYalHbIX BennuuH|CoueTaHne CTaHlapTH3alun c
12.1 [[oHsTHE BEPOSTHOCTH COOBITHS 3 (uncmo ycmexoB B CEpHHM  MCIBITAHUIL[TBOpUECTBOM; OOyUYe€HME Ha BBICOKOM
12.2 |CBoiicTBa BEPOATHOCTEH COOBITHIL 3 SHCIIO TIOMBITOK NPH yra[bIBaHAH, Pa3MEPBIyPOBHE TPYIHOCTH }
BBIMTPHIMIA (IPpUOBUIH) B 3aBUCHMOCTH OT{[I0Ka3 MOCTMKEHHH COBpEeMEHHOH HayKw,
§13. Yacrora. Yc/10BHAsi BEPOSITHOCTD 2 CIy4aiiHbIX ~ OOCTOSITEJILCTB W T.IL.).[aHAIW3 PAKTHYECKON POIH 3HAHMI
13.1 |OTHOCHTENIbHAS YacTOTa COOBITHS 1 Haxomute Marematmueckoe oxkupanve HI100yKIeHre 00ydarouxcst COOMONATh Ha
JUCTIEPCUIO CITYYaifHON BEJIMYMHBI B ClTydaelypoke IpaBuUiia OOIIEHUS CO CTapiiuMy|
KOHEYHOI'0 YHCJIa UCXO/OB. Y CTaHABIMBATH|(IIEIarOTHYeCKUMN  pabOTHUKaMHU) |
HE3aBUCUMOCTh  CIIYYaliHBIX  BEJIWYHH.[CBEpCTHUKAMU (00YJarOIIMMUCH)
Jenate 00OCHOBaHHbIE MpeanonoxeHus o{OCBOCHHE NPaKTHYECKOro IMPUMCHEHHS]
132 yCHOBHaﬂ BepOXTHOCTL. He3aBI/ICI/IMBIe CO6BITH5[ 1 HE3aBHCHMOCTH CHy‘IaﬁHBIX BCJIMYMH HaHAYYHBIX 3HAaHUN MAaTEMATHKH B KU3HH.
OCHOBAHHH CTATHCTHYECKUX JTaHHBIX DakThl O OJKM3HCHHOH  IMO3HLIUH U
UEIIOBEYECCKHUX KAYeCTBAX YUCHBIX.
Co3gaHue CUTyal[MM —ycrmexa —d4epes
TPYIIIOBYIO M IMIAPHYIO PaboTYy.
HTorosoe noBropeHue 10
ToroBast KOHTpoJIbHAs paboTa Ne8 1o anredpe u 1
HayajaM MaTeMAaTUYECKOro aHaIu3a
Bcero yacos 136
Ne Kommaect XapakTepuCcTUKa OCHOBHBIX BUJIOB Bunet u popmbl BociutaTenbHON
IIYHKT Tema BO YACOB JIEATEIIbHOCTH YUCHUKA JIEeATEIIbHOCTH
a, (Ha ypoBHE Y4eOHBIX JEHCTBUIN)
I'nasa V1. Hexkomopute céedenus u3 12
niaianumempuu
®DopMyIMpOBaTh M J0Ka3bIBaTh TeOpeMbl 00 [BocnmTaHne HHTEpeca K MO3HAHHIO.
81 |Vribl ¥ OTPE3KHU, CBSI3aHHBIE C OKPYKHOCTHIO 4 yriae MeXAy KacaTenbHOW M Xopnoil, 00 [@opmupoBaHHe YMEHUSI HPOBOJIHTh

OTPE3Kax MCPECCKAIOIUXCA xXopA4, )

MCCJICAOBAHNUS, AHAJIM3UPOBATH PC3YJIbTATHI,




KBaapaTe KacaTeHLHOfI; BBIBOAUTH
(bOpMYJ'ILI U1 BBIYUCIICHUS YIJTIOB MEXKAY

JBYMSI IIEPECEKAIOIIMMUCS XOPJaMH, MEXITY
JIBYMSI  CEKYLIMMHM, TPOBEIEHHBIMU U3
OHOM  TOYKH; ¢dbopMmynupoBatb U

JIOKa3bIBaTh YTBEPXKIEHHUS O CBOWCTBaX MU
IpU3HaKaX BIMCAHHOIO U  OIKMCAHHOTO
YeTBIPEXYTOJIBHUKOB; pelaTh 3aJaudl  C
UCIIONB30BAHUEM H3YYEHHBIX TEOpEM W

dopmys

BoiBonuTh (hopMyHI, BBIPAKAIOIIUE
MenuaHy M OHCCEeKTPUCY TpeyrolbHUKa
4yepe3 €ro CTOPOHBI, a TAKXKE pa3iI4HbIC

[IPCACTABIAITD W HAYYHO aApryMmeHTHPOBATDH
[TOJTY4YCHHBIC BBIBOADBI.

[lonGop  COOTBETCTBYIOIIMX  (ITUYECKHX,
«BOCITUTATEJIbHBIX») TEKCTOBBIX 3adaq JUIs
[peILIeHHMSI.

[YMeHue nocturath B3aMMOIIOHUMAaHHE Yepes3
BEJICHUE TUCKYCCHII.

OcBoeHne
Hay‘lHLIX 3HaHHI7[ MATEMATUKU B JKU3HU.

IIPaKTUYECKOIO  IIPUMEHEHUS]
YMenue NIPUIaBaTh SKOJIOTHYECKYIO
HaNpaBIeHHOCTb  JTI000H  JeATEIbHOCTH,
IIPOEKTY, JEMOHCTPUPOBATh YKOJIOIrMUECKOE
MBIIIJIEHUE U DKOJIOIMUYECKYIO TPAMOTHOCTD

§2 PeI_HeHI/Ie Tpeyl"OJ'II)HI/IKOB 4 (bopMynH rJioniaau TPECYTrOJIbHUKA, B pa3HbIX (bopMax JACATCIbHOCTHU
(hopmynrpoBaTh 5 JI0Ka3bIBaTh
YTBEPXKACHHS 00 OKPYXKHOCTH W TPSIMOMN
Oiinepa;  pemlath  3aqa4yd,  HMCIOJIb3Ys
BBIBEJICHHBIC (DOPMYJTBI
®opMynupoBaTh W JIOKa3bIBATH TEOPEMBI
83 [Teopema Menenas u YeBbl 2 Menenast 1 YeBbl U HCIOIB30BaTh UX HPH
pelieHny 3a1a4
dopMynHpoBaTh  ONpEeNeHHe JJUIHICA,
§4 e, runep6osa u napa6ona 2 runepOonbl M 1apadonibl, BBEIBOIUTH HX
KaHOHMYECKHE YpaBHEHHs U H300pakaTh
9TH KPHBbIC Ha PUCYHKE
BBenenue 3
[Tepeuncnsite  ocHOBHbIe  (Qurypel B [IHTeIEKTya bHbIC HABBIKH
HPOCTPAHCTBE (TOYKA, MPsIMasi, MIIOCKOCTh), [CAMOCTOATEIBHOTO PELICHHS TEOPETUIECKOM
1 [[peamer cTepeoMeTpHs. AKCHOMBI CTEPEOMETPHH 1 (dbopMynupoBaTh TP aKCHOMBI 00 WX |[IpOOIEMBbI, HABBIK TCHEPUPOBAHNS 1
B3aUMHOM PAacIONOKEHHH u [odopmiieHst COOCTBEHHBIX HUACH.
WUTIOCTPUPOBATH 3TH aKCHOMBI IprMepaMu [BocruTaHie BHyTPEHHEH OpraHn30BaHHOCTH.
U3 OKpYXKaroliieil 00CTaHOBKH Opranusanus medcrBa MOTHBHPOBAHHBIX H
®opMynHpOBaTh M JOKa3bIBATh TEOPEMY O [PPYAMPOBAaHHBIX ydaimxcs BocrmTanue
IJIOCKOCTH, MPOXOJAIIell depes MpaAMyo M [TPYI0MI00Ms, HACTOHYMBOCTH, YIOPCTBA
2 |HekxoTopsle CIEICTBUS U3 AKCHOM 2 HE JIeKAIYI0 Ha Heil TouKy, u Teopemy o | B3ammonelictBue Mexay obydaromumucs,
IUIOCKOCTHM,  NPOXOIANIEH  depe3  JBe | KOMaHIHas pabora.
HepeceKaroIInecs mpsMbie
I'naga I. Ilapannenvsnocmos npamvix u 16
nJaocKocmei
81. [apaneabHOCTh NPSAMBIX, IPSIMOI H 4




IJIOCKOCTH

[lapajuienpHbIE IPsIMBIE B IPOCTPAHCTBE

[TapajieIbHOCTB TPEX NPSIMBIX

[TapannenbHOCTh NPSIMOM U TIJIOCKOCTH

DopMyIHpOBaTH olpezieneHue
napajjielbHbIX INPSMBIX B IPOCTPAHCTBE,
(hopMynTUpOBaTh U JOKa3bIBaTh TEOPEMBI O
HapaieabHbIX HPSIMBIX; OOBSICHATH, KaKHe
BO3MOJKHBI clrydau B3aUMHOTO
pacHoNoXeHUsl MpsIMOM U IUIOCKOCTH B
IIPOCTPAHCTBE, u MPUBOJUTH
WIITIOCTPUPYIOIIHE IpUMEPBI u3
OKpYyXarole 00CTaHOBKH; (OPMYIHPOBATH
ONpEJIeNiCHNE TapajUIeNIbHbIX MpsIMOW U
TJIOCKOCTH, (POPMYIHPOBATh W JOKa3bIBATh
YTIBEPXKIEHHS O MapajuIeIbHOCTH MPIMON U
IUTOCKOCTH (CBOMCTBA M TPHU3HAK); PEIIATh
3aJaud Ha BBIUMCIICHHE W JOKa3aTelbCTBO,
CBsA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
IPAMBIX U INIOCKOCTEN

CozHaTtenbHast OpUEHTALUS yJaluXcsl Ha
MO3UIIMHU JPYTUX JIFOAEH: yMEHNE CITyIIaTh U
BCTYIIATh B IHAJIOT, y4aCTBOBaTh B
KOJUIEKTUBHOM OOCYXJCHUHU MPOOIeM,
MHTETrPUPOBATHCS B TPYIIITY CBEPCTHUKOB H
CTPOHTH ITPOJYKTHBHOE B3aUMOJIEHCTBUE U
COTPYAHHYECTBO CO CBEPCTHUKAMH U
B3pOCJIBIMU
(OcBoeHHE MPAKTHYECKOr0 MTPUMEHEHHS
[HayIHbIX 3HAHWH MAaTEMATHKH B KU3HHU
OmnbIT MPUMCHCHUS TMOJTYYCHHBIX 3HAHUM U
YMEHUI sl ompenesneHus COOCTBEHHOM
AKTUBHOU MO3UIINHU

82. BzanMHoOe pacnoioxkeHune npsiMmbix B

MPOCTPAHCTBE.

YroJ Me:xkay ABYMsl NPSIMbIMH

CkpeniuBaromuecs npsiMbie

oo

Y1116l ¢ cCOHanpaBJIeHHBIMU CTOPOHAMU

[EEN

Yron Mexay npsiMbIMU

Yron mexnay npsMmbiMu. KontponbsHas padora Nel
mo reomerpun (20 wmun). IlapannenbHOCTH)

[IPAMBIX, HpHMOﬁ H IINIOCKOCTH

OOBSICHATb, KaKue BO3SMOXHBI  CIydau
B3aUMHOTO PACIIONIOKEHHS ABYX NPSIMBIX B
IPOCTPAHCTBE, u MPUBOJHUTH
WILTIOCTPUPYIOIIHE TIPUMEPEHI;
(hopmMynrpoBaTh orpesiesicHue
CKPEIINBAIOIINXCS MIPSIMBIX,
(hopMyTHpOBaTE W NIOKA3BIBATH TEOPEMY,
BBIPAKAIOIIYIO0 TIPH3HAK CKPEIINBAIOIAXCS
OpsSAMBIX, H TEOpeMy O IUIOCKOCTH,
TIPOXOJISITIIECH uepe3 OITHY u3
CKPEIINBAIOIIAXCS TIPSIMBIX u
napauIe]IbHON APYTOi MPSIMOM; OOBSICHSTH,
KaKue IBa myda HA3BIBAIOTCS
COHAIIPABIICHHBIMH,  (OPMYJIHPOBATH |
IOKa3plBaTh  TeopeMy 00  yrimax ¢
COHAIIPABICHHBIMIA CTOPOHAMM; OOBSCHSTS,
9TO0 Ha3bIBaCTCA YTIIOM MEXIY
MEPECEKAIOMUMHICA TPSIMBIMA M YTIIOM
MEKIY  CKPCIIMBAOUMMUCST  MPSIMBIMU;
pemate 3aJaud  Ha  BHIUNCICHUE W

ccrnenoBanue, MOMCK U OTOOP HEOOXOAUMOM
MHGpOpMAaIIHH, ee CTPYKTYpPHPOBAHUE;
MOJICITUPOBAHUE HW3Yy4aeMOro COJCpKaHUS,
oruyeckue JEHCTBHSI U OINEpalldd, CIIOCOOBI
pereHws 3a1ad.

[loka3 OOCTMIXKEHUN COBPEMEHHOW HayKH,
QHATTN3 IPAKTUYECKON POITU 3HAHUN

Benenus JINCKYCCHH, KOTOpBIE A0T)
VIaIMMCs BO3MOXHOCTh IMPHOOPECTH OIBIT
BeJICHHUS KOHCTPYKTHBHOT'O JMaiora
OcBOGHHE  TNPAKTHYECKOTO  IPUMCHEHUS]
HAyJHBIX 3HAHUH MaTEMaTHKH B KU3HU




JA0Ka3aTCiIbCTBO, CBA3aHHBIC CO B3aMMHBIM
pacrionoKE€HUEM [BYX IPAMBIX U YIITIOM
MCXYy HUMU

83. [apa/ieIbHOCTD TJIOCKOCTEI 2
10 [[TapainenbHBIE TUIOCKOCTH 1 HHTeIexTyanbHbe HaBBIKH
CAaMOCTOSATEILHOTO PEIICHHs] TEOPETHUCCKOM
DopMyIHpoOBaTh OIpeZIeTICHUE [IPOONIEeMBbI,  HABBIK ~ TCHEPUPOBAHUS W
napajulelbHbIX IIocKocTel, [ohopMiIeHNs: COOCTBEHHBIX UACH.
(hopmynrpoBaTh u JI0Ka3bIBaTh [BocnuTaHue BHYTPEHHEN OpraHn30BaHHOCTH.
11 |CsoiicTBa MapajyieabHbIX ILUIOCKOCTEU 1 yTBep)KIEHUsT O Tpu3Hake u cBoiicTBax [[LledcTBo MOTHBHUPOBAHHBIX 51
napaJIeTbHBIX IUIOCKOCTEH, HCIOIB30BATh [PPYIUPOBAHHBIX 00YYAIOIINXCS
5TU YTBEPXKIACHUA NIPU PELLICHUH 3a1a4 [BocniutaHue TpymomtoOusi, HACTONYHMBOCTH,
yriopcTBa
Co3zaHue CUTyalu ycrexa
84. Terpadap u napajuiesienumnes 4
12 Terpasrp 1 OObscHATh, Kakasg @urypa Ha3bsiBaeTcs |(OcBOeHHE 0a30BBIX MATEMATUYCCKUX MTOHSATHN
13 |Hapamrenenumnen 1 TETpadApoM H Kakas mapaenenunenoM, [[lo0yxnenne oOydarommxcs coOnoaaTh Hal
IMMOKa3bIBaTh Ha 4YCPTCIKAX U MOACIIAX HX |[YPOKE O6Hlel'IpI/IH$[TbIC HOPMBI TOBEACHU L
dNIeMEeHThI, H300paxkaTb O3TH (urypsl Ha |[Co3HaTeJbHAs OPUEHTALMS Y4YallUXCs HA
pHCYHKaX, HTIOCTPUPOBATH C UX TOMOLIBIO [IO3ULIMU APYTHX JIOJCH: YMEHHE CIyIIaTh U
pas3auyHbIe ciy4au B3aMHOIO [BCTymaTh B JAMAJOr,  y4acTBOBaTh B
PacCIONIOKEHHsT MPSMbIX M IUIOCKOCTEH B |KOJJICKTHBHOM 00CyXIeHUH pobJem,
. [POCTPAHCTBE; (bopmynupoBaTh U [AHTEIPUPOBATBCS B TPYIIYy CBEPCTHHUKOB U
14 Bamaun Ha MOCTpOCHHE CCUCHUIH 2 JOKa3bIBaTh YTBEPKIEHUS O CBOMCTBAX [CTPOMTH INPOAYKTHBHOE B3aMMOIEHCTBUE W
napasuieNienuinesa; OOBSICHSITB, YTO |[COTPYAHMYECTBO  CO  CBEPCTHHKAMH U
Ha3bIBaeTCs ceyeHHeM TETpa’Ipa [B3POCIBIMH
(mapayutenenumena), pemiath 3aJadd  Ha
[OCTPOGHHE  CEYeHHMH  TeTpa’rapa  H
napaJulelienuie/a Ha YepTexe
KontponbHas padoTta Ne2 1o reoMeTpHH.
[TapannensHOCTH MUIOCKOCTEN. TeTpasap u 1
apasuieNienuIe
3auér  Nel.  IlapamnenbHOCTh  IUIOCKOCTEM. 1
Terpasap v napajuiesenunes
I'naea |\. Ilepnenouxkynapnocmes npamoix u 17
njaocKocmeil
81. [lepneHANKYJISIPHOCTH MPSIMOIi U 5
IJIOCKOCTH
15 [[TepnenaukynsipHbIe MPSMbIE B MPOCTPAHCTBE 1 DopMyIHpOBaTH onpenenenue (OCBOGHHE  MPAKTHYECKOTO  HMPHMEHEHUS




16 [TapanmnenpHble NpsMbIE, NEPHEHAUKYISPHBIE K| HepIeH UKYIIPHBIX TPSIMBIX B [HAYYHBIX 3HAHUH MaTEMATUKH B KH3HU
JIOCKOCTH IPOCTPAHCTBE; (opMympoBaTh n [Pabota ¢ HCTOPHYECKUMH HMCTOYHHKAMH O
[prsHak  MepEHIMKYTAPHOCTH  mpaMoli  u ZI0Ka3bIBATD JIEMMY O MEPIEHANKYISPHOCTH [BbIAOLIMXCS POCCHICKHX, COBETCKHX|

17 JBYX TMapajUlelbHBIX TPSIMBIX K TpeThed [MaTeMaTHKax
[TOCKOCTH npsimod;  opmynupoBatk  onpexaeneHue | ONBIT NPUMEHEHHs IOJMYYSHHBIX 3HaHUH U

NpsIMOW, TEPHeHUKYSIPHOH K IUIOCKOCTH, | YMEHHH Ui ONpeZeNneHHus COOCTBEHHOM
U HPOM3BOIUTH WLUTIOCTPUPYIOLIHME | aKTUBHOW ~ MO3UIMK [0 BOIpOCam
OpUMepbl M3 OKpykarollell 00CTaHOBKH; | pecypcocOepexeHus, 3KOJIOTNYECKOM
(dbopmynupoBaTh U JOKa3bIBaTh TEOPEMBI | OE30MACHOCTH KHU3HU
(npsiMmyro M OOpaTHYIO) O CBSI3U MEXIY
napajjieJibHOCTbIO MPSAMBIX u nux

. . HEPIeHIUKYISIPHOCTBIO K TUIOCKOCTH,

18 Teopema 0 mpAMOW, TEPIECHIUKYISIPHOH K TEOpEMY, BBIPAKAIONILYIO NPU3HAK

IIJIOCKOCTH NEPIECHANKYIAPHOCTH MPSIMOU U TIIIOCKOCTH
U TeopeMy O  CYIIECTBOBAHMH U
€AMHCTBEHHOCTH  MpPsSMOM, Ipoxonsuien
yepe3 JaHHYI TOUKY M NEpIEHAUKYJISIPHON
K JaHHOHM IUIOCKOCTH; pellaTh 3a/aud Ha
BBIYMCIICHUE M JIOKa3aTelbCTBO, CBS3aHHBIC
C  TEpHEeHAWKYISIPHOCTBIO  TPSIMOA |
TTOCKOCTH
82. llepneHAMKYJISAP M HAKJIOHHBIE. YTOJ
MeKIy NPAMOi M IVI0CKOCThIO

19 [PaccTOSIHHUA OT TOYKU IO IUIOCKOCTHU OOBSACHATb, YTO TaKoe MEPIEeHAUKYIp U [PopMuUpoBaHUE NPEACTABICHUNA O HAYYHOU

20 [Teopema o Tpex nepnenaukyspax HAUIOHHAA K TUIOCKOCTH, 9TO HA3bIBACTCS [KAPTHHE MHPa }
NpOEKINEeH HAKIOHHOW; 4YTO Ha3bBaercs [Pabora oOydarommxcs ¢ TIOTy9aeMoOH Ha)
paccTosHHEM: OT TOYKH MO IUIOCKOCTH, [ypOKe 3HAUMMOI HH(popMammeit
MEXAYy IapajulelbHBIMH  IDIOCKOCTAMH, [[loOykneHne ydammxcs apryMeHTHPOBATh,
MEXKAy  HapaUIeIbHBIMA — OPSAMOM ¥ [0TCTamBaTh CBOIO TOUKY 3PEHUS
IUIOCKOCTBIO, MEXIY CKpEIIMBAIOIINMUCS |[Bocintanne TpyOOMIOOHs, HAaCTOMIHUBOCTH,
OPSIMBIMH; (POPMYIHPOBATh M JOKA3BIBATH [YIIOPCTBA
TeopeMy O TpEX MepHeHIuKyIapax U [Oco3HaHHE MAaTEeMAaTHKH KaK KyJIbTYpHOH
OpUMEHAT, e TpU pelIeHuH  3aad; [HeHHOCTH

21 |Yrou mexay npsMOil U MIOCKOCTHIO

OOBSICHATh, YTO TaKOE OPTOrOHAJIbHAS
MIPOCKITUS TOYKH ((UTYpPhI) HA TIOCKOCTb,
JIOKa3bIBaTh, YTO MOPOEKIUEH MNpAMOU Ha
MJIOCKOCTh, HE TMEPIEeHANKYISIPHYIO K 3TOH
MIPSIMOM, SIBJICTCSI TIPSIMast; OOBSCHATH, YTO
HasbIBaCTCA YIJIOM MEXAY TMpSIMOH W
IJIOCKOCTBI0O M KaKUM CBOMCTBOM OH
o0ragaer; OOBACHATE, 4To Takoe

Co3nmaHre cCUTyaluu ycrexa
Opranuzanus medcrBa MOTHBUPOBAHHBIX U
3PYAUPOBAHHBIX YUAIHXCS




LEHTpajbHas MPOEKLUs TOUKU ((PUTypBl) Ha
IJIOCKOCTh

83. /IByrpannsliii yroa. [lepnenankyJasipHoCTh

OOBsicHATh, Kakass (Qurypa Ha3bIBaeTcs
JBYT'PaHHBIM YTJIOM M KaK OH H3Mepsiercs;
JIOKa3plBaTh, 4YTO BCE JIMHEHHbBIE YTJIbI
JIBYT'PAaHHOTO YIJla pPaBHBl JAPYT JPYTY;
OOBACHATH, YTO TAaKoe Yrol MEXAy
MEPECEKAIOIIUMUCS MIIOCKOCTSAMHU U B KaKHX
mpesenax OH M3MEHseTcs; (popMyIHpOBaTh
OIpeIeTICHNUE B3aHMMHO MEPHEHIUKYIISPHBIX
IIocKocTel, opMyIHpOBaTh U JOKA3bIBATh
TEOpeMy O IMpU3HAKEe MEPHeHINKYISIPHOCTH
JIByX  TUIOCKOCTEH; OOBSICHSTH, KaKOH
napansesenunes Ha3BIBACTCS
IPSAMOYTOBHBIM, (hopMyIHpOBaTH "
JIOKa3bIBaTh YTBEPXKIICHHUS O €r0 CBOWCTBAX;
OOBSICHATh, Kakasg (Qurypa Ha3bpIBaeTcs
MHOTOT paHHBIM (B YaCTHOCTH,
TPEXTpaHHBIM) YIJIOM W KakK HAa3BIBAIOTCS
€ro 3JIEMEHTHI, KaKOM MHOTOI'PAHHBIN YTO
Ha3BIBACTCS BBIMYKIBIM; (OpMyIHpoBaTh U
JOKa3bIBaTh YTBEPXKAEHHE O TOM, YTO
KKIBIM TJIOCKAM yroll TPEXTPAaHHOTO yria
MEHBIIC CYMMBI IBYX JPYTHX IUIOCKHX
VIJIOB, © TEOPEMY O CyMME IUIOCKUX YIJIOB
BBIITYKJIOTO MHOTOTPAHHOI'O YTJa; pPemaTh
3aJaud Ha BBEIYMCIICHUE U JTOKA3aTEIBCTBO C

HCIIONTE30BaHUEM TEopeM 0
MEePICHANKYIIS PHOCTH TPSIMBIX u
TUTOCKOCTEH, a TaKkKe 3a7aull Ha IIOCTPOCHUE
CEYeHUN MPSIMOYT OTFHOTO

napasuiesenuiea Ha yepTexe
Hcnonb30BaTh KOMIBIOTEPHBIE MPOIPaMMBI
IpY H3YYEHUH BOIPOCOB, CBSI3aHHBIX CO
B3aMMHBIM DPAacHOJOKEHHUEM TMpsMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE

lccnenoBanue, IOMCK U OTOOP HEOOXOIUMON
MH(pOpManuy, ee CTPYKTYPHUpPOBaHHUE.
MopenupoBaHue H3y4aeMOro COIEpKaHus,
norndyeckue JeUCTBHUSI U OMEpaliy, CIOCOOBI
[pereHus 3a1a4.
[loka3 JOCTHMXKEHUN COBPEMEHHOM HayKy,
QHAJIN3 IPAaKTUYECKOM POIM 3HAHUN.
Benenust JIUCKYCCHH, KOTOpbIE AIoT)
[ydqalqumMcss BO3MOKHOCTb HpI/I06peCTI/I OIIBIT]
BEACHN A KOHCTPYKTUBHOI'O AHAJIOra.
OCBOCHHE  TPAKTHYECCKOI'O0  IPUMCHEHHS
HayIHBIX 3HAHWH MaTEeMaTHKH B JKU3HH.
IIpumMepb! HayyHOTO OABUTA

IUIOCKOCTEH 4

22 |[IByrpaHHBIH Yo 1

23 |[[Ipu3HAaK NepHeHIUKYISIPHOCTH JIBYX IJIOCKOCTEH 1

24 [[IpsiMOyroJBHBIN MapauIeenIe] 1
25, 26 [TpéxrpanHblii yros. MHOTOrpaHHBIN YTOJ

1

KoHnTpospHast padota Ne3 1o reomeTpuu. 1

[ lepnieH TMKyJIIpHOCTD NPSMBIX M INIOCKOCTEN




Bauét Ne2. IlepneHAMKYISIPHOCTH HpPSMBIX U
[1JI0CKOCTEN

I'naga |ll. Muozozpannuxu

81. Mousitne muororpanuuka. lpusma

27, 28

[loHsiTHE MHOTOTpaHHUKA. [ eOMeTprUecKoe Telo

29

Teopema Ditnepa

Rl ]w

30, 31

[Tpu3ma. [IpoctpancTBennas reopema [Iudaropa

OOBsICHATh, Kakass (urypa Ha3bIBacTCs
MHOTOTPaHHUKOM U KaK Ha3bIBAaIOTCS €ro
3JIEMEHTHI, KaKou MHOTOTpaHHHUK
Ha3bIBACTCS BBIITYKJIBIM, MPUBOJUTH
IpUMEPBI MHOTOTPAaHHUKOB; OOBSCHSTH, YTO
Takoe TFeOMETPUIECKOe TENo;
¢opMynTupoBaTh U JOKa3bIBaTh TEOPEMY
Olinepa I BBITYKIBIX MHOTOIPaHHUKOB;
OOBSCHSITS, KaKou MHOTOT'paHHHUK
Ha3blBaeTCs IPU3MOM U KaK Ha3bIBalOTCA €€
JNIEMEHTHI, Kakas Tpu3Ma Ha3bIBaeTcs
IIPAMOIA, HaKJIOHHOH, IIPaBUJIbHOM,
n300pakaTb ~ HPU3MBI  HA  PUCYHKE;
OOBSACHITH, UYTO HAa3bIBACTCA IUIOMIA/IBIO
noJHOH (OOKOBOM) IMOBEPXHOCTH TIPU3MBEI, U
JOKa3bIBaTh TEOPEMY O IUIOMIAZH OOKOBOM
MOBEPXHOCTH MPSAMOH TNPHU3MBI; BBIBOAUTH
tdopmyy hiieh OpTOrOHaJIbHOM
IPOEKLIUU MHOIOYIOJIbHUKA M JJOKa3bIBAaTh
IPOCTPAHCTBEHHYI0 TeopeMy Iludaropa;
pemiate  3aJa4d = Ha  BBIYMCIEHHE U
JIOKa3aTeIbCTBO, CBSI3AHHBIE C MPU3MON

CoueTaHue CTaHAAPTU3ALUU C TBOPYECTBOM;
0Oy4eHHe Ha BBICOKOM YPOBHE TPYIHOCTH
Iloka3 JOCTHMXKEHUH COBPEMEHHOH HayKw,
QHAJIN3 [IPAKTUYECKOM POJIM 3HAaHUHI
[ToOyxneHne oOydaroumMxcs coOmoaaTh Ha
ypoKe TmpaBWiia OOIIEHUS CO CTapliuMy
(remarorn4ecKuMu paboTHUKaMU) b1
CBEpPCTHUKAMU (0Oy4atOIUMHUCS)
OcBoeHHE  MPAaKTUYECKOrO  MPUMEHEHUS]
Hay4YHBIX 3HAHUH MaTEMaTHKH B KU3HH.
DakThI 0 JKM3HECHHOMH MO3ULIIHN u
YEeTTOBEYECCKIX KauyeCTBaX YUCHBIX.
Cosnanue CUTyalluu ycrexa
TPYIIIOBYIO U MTAPHYIO padoTYy.

4epes

82. lupamuaa

32

[Tupamua

[EEN

33

[IpaBunbHas nmupamuaa

34

Y ceuénnas mupamua

OOBSCHSATD, Kakou MHOTOTPaHHUK
HazbplBaeTcs NMUPaMUION M KaK Ha3bIBAIOTCS
e€ DJJIeMEHTHl, YTO Ha3bIBaeTCs IUIOIIAIbIO
TTOJTHOM (60K 0BOIN) MTOBEPXHOCTH
MUpaMUIB; OOBSICHATH, KaKas IHpaMHaa
HazplBaeTcsi  IPaBWIBHOM,  JJOKa3bIBaTh
VTBEp)KJICHHE O CBOMCTBax €€ OOKOBBIX
péOep M OOKOBBIX TI'paHEH W TEOpeMy O
IIOLIA 1 OoKOBOI MOBEPXHOCTH
MPAaBUJIGHON MHUPAaMUIBL; OOBSCHATH, KaKOM
MHOTOTPAaHHHUK  Ha3bIBAETCS  YCEYEHHOH
NUpaMHION H  KaK  Ha3bplBalOTCA €€
3JIEMEHTHI, JJOKa3bIBaTh TEOPEMY O IJIOMIAJIU

Bocnmranne nHTEpeca K MO3HAHUIO.
DopmupoBanue YMEHHSI MIPOBOJNTH,
MCCIICIOBAHUS, aHAIM3UPOBATH PE3YIBTATHI,
MPEACTABIATh W HAYYHO apryMEHTHPOBAThH
MTOJTyYCHHBIE BEIBOMEL.

[lonGop  COOTBETCTBYIONIMX  (3THYECKHUX,
((BOCTIMTATENBHBIX») TEKCTOBBIX 3a/ad IS
[pereHus.

YMeHne mocTurath B3aUMONOHHMAaHHE Yepes3
BEJICHUE TUCKYCCHIA.

OcBoeHme IPaKTUICCKOro IIPUMCHCHUA
[HayIHBIX 3HAHWI MaTeMAaTUKH B KU3HU.
YmMmeHue IpuaaBaTb OKOJIOTHYCCKYIO




6oKOBOI IIOBEPXHOCTU MPaBUIBHON
yCce4E€HHOI MupaMubl; pellaTh 3aJaud Ha
BBIUMCIICHUE U JJOKA3aTEIbCTBO, CBA3aHHBIE
C IHUpaMHIaMH, a TaKKe 33Jadd  Ha
MIOCTPOEHHE CEUCHUI NMUpPaMUJ Ha YEepTEKe.

HalpaBJICHHOCTh  JIIOOOH  JAesTenbHOCTH,
MPOEKTY, IEMOHCTPUPOBATh 3KOJIOIHMUECKOE
MBIIUIEHNE U 3KOJIIOTMUYECKYI0 TPaMOTHOCTb
B Pa3HBIX (hOpMax JESITEIbHOCTH

83. IlpaBHJIbHBbIE MHOTOTPAHHUKH S
35 |CummeTpus B IPOCTPAHCTBE 1 OOBSACHATH, KaKHE TOUKH Ha3bIBAIOTCS MHTEIeKTyanbHbIe HABBIKH
36 |[lonsTre npaBUILHOrO MHOTOIPAHHHMKA 2 CUMMETPHUYHBIMH OTHOCHTENBHO TOUKU CAMOCTOSATENIBHOIO PELIEHM S TEOPETUIECKOI
(TIpsIMOIA, TIOCKOCTH ), YTO TAKOE IIEHTP [poOJIEMBI, HaBBIK TCHEPUPOBAHUS U
DIIeMEHTHI CUMMETPHUH IIPaBUJIbHBIX| .
37 2 (oCh, MIOCKOCTH) CHMMETPUHU (DUTYPHI, o opMiIeHHsT COOCTBEHHBIX UCH.
MHOTOI'DaHHHUKOB .
IPUBOJUTE IPUMEPHI HUTYp, obagaonmx [BocrinTanue BHyTpeHHEH OpraHM30BAaHHOCTH.
KOHTpOJH)Hafl pa60Ta Ne4 o TeOMETpHHU. 1 3JIEMEHTaMH CUMMETPHH, a Takoke MpuMeps! [Opranuzanys megcrsa MOTHBUPOBAHHBIX U
MHOrorpaHHUKH CUMMETPUHU B apXUTEKTYPE, TEXHUKE, OpyIUPOBAHHBIX ydanmxcsa Bocnuranue
pupoJie; 00BSICHATH, KAKOW MHOTOI'PAaHHHK [TPYZOIIOONS, HACTOWYMBOCTH, YIIOPCTBA
Ha3BIBACTCS MPABUIIBHBIM, I0Ka3bIBaTh, UTO | B3ammoneiicTBue Mexay oOydarommmMucs,
HE CYILLECTBYET IPaBUIBHOTO KOMaHJHas padora.
. MHOI'OI'PaHHUKA, TPaHsIMU KOTOPOTO
o
3auer Ne3. MuororpanHuku 1 SIBJISIFOTCS IPABHJIBHBIE N-YTONBHUKH TIPU N
> 6; OOBACHATH, KAKHE CYIIECCTBYIOT BUIBI
IPaBUJIBHBIX MHOTOIPaHHUKOB M KAKUMHU
HIIEMEHTaMU CUMMETPUH OHU 00JIaaIoT.
3aka04uTeIbHOE MOBTOPEHHE Kypca 6

reomerpuu 10 kiacca




11 kiace
(204 yaca, 11 koHTpPOJIBbHBIX PadoT, 4 3a4ueTa)

XapakTepucTUKa OCHOBHBIX BUJOB

Bunel u popmbl BociuraTenbHON

Ne Kosmuectso
Tema JIESITETbHOCTH YYCHUKA JIESITETBHOCTH
[TyHKTA| 4acoB N N
(Ha ypoBHE y4eOHBIX JICHCTBHIA)
I'nasa I. ®ynkuuu. Ilponssoansie. 60
HuTerpaJsi
§1. dynkuum u ux rpaguku 9
1.1 QHGMGHTaprIe q)yHKupm 1 3HaTh omnpeeneHus dneMeHTapHol (yHKIHH,(Co3HATENbHAS OPUEHTAIIMS YIalIuXCs Ha
OGIacTb OmpeeNeHusT U 00JacTh W3MCHEHHH OrpaHHYEHHOH, 4ETHOU (HequHOI/I)u, [TO3ULIMU APYTUX JIIOJEH: YMEHHE CIIYIIaTh U
1.2 1 ePUOTHICCKOM, BO3PACTAIOIICH[BCTY AT B IHANIOT, Y4aCTBOBATH B
¢dbyskun. OrpaHMYeHHOCTh QYHKITUT o
= — (yObIBaromeii) (GyHKIUH. J10Ka3pIBaTHKOJUIEKTHBHOM OOCYKICHHUHU MPOOIeM,
13 quHOCTE), HEYCTHOCTD, HIEPHOINIHOCTD) 2 cBoiicTBa (DYHKIMH, HMCCIENOBAaTh (YHKIMHMHTErPUPOBATHCS B IPYIIILY CBEPCTHUKOB H
QyHKIMiI 3JIEMEHTAPHBIMH CPEICTBAMM. CTPOUTB IIPOAYKTUBHOE B3aUMOJEHCTBUE U
14 [[poMexyTKH BO3pacTaHus, yObIBaHUSI, 2 BeimonHsaTeh  mpeoOpa3oBaHus  rpadUKOB|COTPYTHHUYECTBO CO CBEPCTHUKAMH U
' 3JIEMEHTAPHBIX KIOUA: CIOBUTU  BJOJIB[B3POCIBIMH
3HAKOIIOCTOSIHCTBA U HYIU (pYHKIIUU p yH P
Viccrnenoare  yHKimi M [OCTpOCHHE WX KOOPIMHATHBIX OCeH, CokaThe U pacTsukeHue,|OCBOeHHE IPAaKTHISCKOTrO IIPUMEHCHUS
15 1 OTpaXCHHE OTHOCUTENIBHO OCEeH, CTPOMTh[HAYYHBIX 3HAHUI MaTEMaTHKH B KH3HH
rPagKOB dIEMEHTAPHLIMU METOAAMH rpaduku QyHKIUH, conepkammx Moayiau. [lof OmnbIT mpruMeHeHUs TOTYYeHHBIX 3HAHUHN U
1.6 |OcHoBHbIe ciocoObl MpeobdpasoBaHust rpadhuKoB 1 rpadukam (QyHKIMI OMICHIBATH MX CBOMCTBA| yMEHWU ISl OMpeeieHust cOOCTBEHHOM
(MOHOTOHHOCTB, HAJHMYME TOYEK MAaKCHUMyMa,| aKTHBHOW ITO3ULIUH
. MHUHMMYMa, 3HAYeHHS  MaKCHMyMOB U
1.7 [[paduku GyHKIUH, coAepKAITIX MOTYIN 1 yMa, ™
MHHHMYMOB, OIPaHHYEHHOCTb, YETHOCTB,
HEYETHOCTD, IIEPHOIMYHOCTE)
§2. Ilpenes pyHKUMH U HENPEPbIBHOCTH 5
2.1 [[lonstue npenena GyHKIUH 1 Hccnenosanue, TIOUCK u otbop
2.2. |OHOCTOPOHHME ITPEEIIBI 1 OOBSACHAT, W WIUIIOCTPUPOBATh ITOHITHE Heo0X oMot ) uHpopMar, e
v > ® I CTPYKTYPHPOBAHHE; MOJIEITMPOBAHME]
2.3 |CgoiicTBa npenenoB GyHKIUN 1 npenena (yHkumm B Todke. IIpuBOAMTH
pAMeps! yHKIMH, He MMEImHEX npenena Bi0Y 12EMOTO  CONIEPHKAHMS, IOTMYECKHe
2.4 |[lonsATHE HEMPEPHIBHOCTU QYHKIIUM 1 N ’ TCHCTBUSL U OIEpalMi, CIIOCOOBI PEIICHHS
HEKOTOpOM ToOYKe. 3HaTb M HPHMEHSTH
CBOHCTBa NpeJeoB HEIIPEPBIBHOCTE| 22 1
(DYHKIMH, BHIMHCIISTS n[;ez[enm by [loka3 OOCTMXKEHUM COBPEMEHHON HAyKH,
b . (v (v}
. M AHATN3 IPAKTHIECKON PO 3HAHUI
2.5 [HenpepbIBHOCTB 271€MEHTapHBIX (DYHKIUI 1 Ananu3npoBath NoBeleHHe QYHKUMHA NpH X

—+00, IpH X ——00

Benenuss  OuCKycchil, KOTOpBIE  JAIOT|
yIanuMcs BO3MOKHOCTh MPHOOPECTH OITBIT]

BCACHM I KOHCTPYKTHBHOI'O AWajiora




XapakTepucTUKa OCHOBHBIX BUIOB

Bugpr 1 popmMel BociuTaTeIbHON

Ne Kosmuectso
Tema JIeSITEIbHOCTH YYEHHUKA JEATEIbHOCTH
[TYHKTA| 4acoB N .
(Ha ypoBHE y4eOHBIX HCHCTBHIA)
OCBOoeHHME  MPAKTHYECKOTO  HPHUMEHEHHs
HAYYHBIX 3HAHUN MATEMATHKU B KH3HU
§3. O6paTHble GpyHKIMHT 6
3.1 [[TousTue 06 oOpaTHOW QyHKITUU 1 3Hath onpeneneHue GpyHKIuM, 00paTHON HTenIeKTyaabHbIe HaBBIKH
3.2 |BzaumHO oGpatHbIe DYHKIHH 1 JIGHHOH, YMETb HAXOINTH (dhopmyity GyHKIIHH, [CAMOCTOSTENLHOTO PEIICHUsI TEOPETHUECKOHN
33 |06 D 5 00paTHOI JaHHOMU, 3HATH OMPEICICHUS pOOJNEeMBI, HABBIK  TI'€HEPUPOBAHHS U
: PATHPIC TPUTOHOMCTPIUHCCKHIC §yHKIIH (byHKIMIA, 00paTHBIX YETHIPEM OCHOBHBIM oopMIIeHHsT COOCTBEHHBIX UICH.
34 [Iprvepb! HCHOJIB30BaHUA 00paTHBIX 1 TPUIOHOMETPUYECKUM (PYHKIIHMAM, CTPOUTH  [Bocmuranue BHYTPEHHEH
TPUTOHOMETPUYECKUX (PYHKITUN rpadux o0paTHOM HyHKIUH OpraHU30BaHHOCTH.
KonTtponbHas padora Nel mo anredpe u Havanam [lledcrao MOTHBUPOBAHHBIX u
MaTeMaTH4eCKoro aHanusa. QDOyHKOIUM M HX PPYAMIPOBAHHBIX OOyuarommxest
rpaduKy 1 Bocnutanne TpynomroOusi, HACTOHYHMBOCTH,
yITopcTBa
Co3zanne CUTyalu ycrexa
§4. IlpousBoanasn 11
4.1 |[lonsatre MpoW3BOIHOM 2 HaxoauTts MrHOBEHHYIO CKOpOCTh u3MeHeHus |[HccnenoBanue, MIOHCK u otOop
4.2 |[pomssonas cymmbl. [IpOM3BOIHAS PA3HOCTH 2 (byakMH. Beraucnars npupaiierne GyHKIUN [He00X 0UMOi uHpOpPMAIIHH, ee
HempepsIBEOCTE yHKLHIT MMEIOTINX B Touke. HaxomuTs npezien oTHomenust 4Y . [CTPYKTypHpOBaHHE. Mopnenuposanue;
4.3 pep YH ’ 1 AX  [MU3yd4aeMoro  COAEpXKaHUs,  JIOTUYECKUE
pou3BoIHy. uddepeniman 3HaTh OnpeeNeHHEe NPOM3BOAHON QDYHKIMH. [TeliCTBHS M ONEpaluH, CIOCOOBI peIleHHs
4.4 [IpousBognas  mnpousBeneHus. [IpousBoanas 2 Bhruncisath 3HaUeHUE POM3BOAHON QYHKINH [3a1ay.
" |gacTHOTO B TOYKE (110 ONpPEAENeHuo). BoiBoauTs 1 [loka3 OCTHKEHMII COBPEMEHHOW HayKH,
4.5 |[Ipou3BOgHEIE dIEMEHTAPHBIX ()yHKIIMI 1 MCTOJIE30BATE HPABNIIA BEIHCIICHHA AHAIH3 IPAKTHYECKOH PO SHAHHH.
4 6 H OM3BOIHAL CJ'IO)KHOI71 (1) — 2 IIPOU3BOJTHOU. HaXOL[I/ITI) IIPONU3BOJHEBIC BCIICHI/I;[ JUCKYCCHH, KOTOpBIC IaroT
. p A YHKIL CYMMBI ¥ TIPOM3BEICHHS IBYX (DYHKIIUH; YIAIIIMCST BOSMOXKHOCTh TIPHOOPECTH OITHIT]
yacTHOro. HaxonuTe npou3BoaHbIE BEICHUS KOHCTPYKTHBHOI'O IHAJIOra.
KonTposbHas pabora Ne2 1o anredpe v Hauaaam dMeMeHTapHbIX QyHKupit. Haxomuts OcBoeHue  MPAKTHYECKOrO  IPUMEHEHHS
MaTeMaTHUeCKOro aHanau3a. I1pousBoHas 1 MPOH3BOJHYIO CHOKHOH (pyniciun HayIHBIX SHAHUH MATCMATHKN B JKI3HI.
' [TprMepsl HAYYHOrO IMOJBUTA.
§ 5. llpumeHenne NpPOU3BOAHOM 16
5.1 |MakcuMyM U MUHHUMYM (QYHKIIUA 2 Haxoauth TOukM MuHHMyMa U MakcuMmymalOcBoeHHe  0a30BbIX  MAaTEeMAaTHYECKUX
5.2 |VpaBHenue kacarensHoi 2 (hyHKITHH. HaXO,I[I/ITLq) HauOojblllee | ﬁOHgITI/II/I ] ]
- HauMeHbIlee 3HaueHust GYHKIMU Ha orpeske.[[[o0yxaeHne 00ydarommxcs coOmoaaTh Ha
gg gp HOMKEHHbIE ZHqHCHeH(;M — ; Haxoauts yLIIOBOM K03 GHUIUEHT]YPOKE OOIICTIPHUHSATHIC HOPMbI TOBEICHHSI
. 0O3pacTaHue U yObIBaHUE (PYHKIUN




XapakTepucTUKa OCHOBHBIX BUIOB

Bugpr 1 popmMel BociuTaTeIbHON

Ne Kosmuectso
Tema JIeSITEIbHOCTH YYEHHUKA JIESITEIBHOCTH
(1YHITa HacoB (Ha ypoBHE y4eOHBIX JCHCTBUIN)
5.6 [[Ipown3BoHBIE BBICIINX TOPSIKOB 1 KacaTenpHON K rpaduky (yHkuuu B Touke c|CO3HATENbHAS OpPHEHTALUS YyYallkXcs Ha
DKCTpeMyM yHKLMK C CMHCTBEHHOI 3aJaHHON achHccopi Xo.  3aIMCBHIBATH[IO3UIIMH APYTHX JFOICH: YMEHHUE CIYIIATh U
5.8 " . N 2 ypaBHEHHE KacaTelbHOM K rpaduky QyHKIMI,[BCTynaTh B [HANOr, YYacTBOBATH B
PHTHMHCCKON TOHKOH 3alaHHO# B TOUKe. [[pUMEHSTh POU3BOAHYIO[KOMIICKTUBHOM  OOCYXKACHHH  TIpobiieM,
5.9 [3ajaum Ha MAKCHMYM ¥ MUHHMYM 2 JUISL TIPUOITMKEHHBIX BBIYUCIIEHUH. MHTErPUPOBATECA B TPYIIY CBEPCTHUKOB M
5.10 |AcumnToThl. [[poOHO-MHEHAS QYHKITHS 1 HaxomuTh TPOMEXYTKH  BO3pACTaHUS  HU|CTPOUTH MPOAYKTHBHOE B3aMMOJIEHCTBUE U
511 [TocTpoeHue rpaduKoB byHKIIHH C 5 yObiBaHust  ¢yHKIMU. JloKa3bIBaTh, YTO[COTPYJHHYECTBO CO  CBEPCTHUKAMH |
. HPHMEHEHHEM TPOM3BOIHBIX 3agaHHas (yHKIUS Bo3pacTaeT (yOBIBAaeT) Ha[B3pOCIBIMU
YKa3aHHOM ITPOMEKYTKE. Haxonutp
HauOonplllee ¥  HAaWMEHbIee 3HAYCHUs
($yHKINH.
Haxonuts BTOPYI0  IIPOHU3BOJHYIO u
KonTtponbHas pabota Ne3 mo anredpe u Havanam| JCKODCHHE TIpOIECCa, ONMCHBAEMOrO IIpH
MaTEMaTHIECKOTO aHAIM3a. [Tpumenenue 1 romotu opmyssl. Vcenenosats GyHKIHIO ¢
[MPOU3BOJHOM IIOMOIII0 IIPOM3BOJHOM M  CTPOUTh €€
rpaduk. TIpuMEeHATh NPOU3BOAHYIO MPH
pelICHHH T'eOMETPUYECKHX, (DU3UYECKUX U
JPYIrux 3a/1a4
§6. IlepBooOpa3Hasi U MHTErpaJ 13
6.1 |[[Toustue HepB006pa3HOI>'I 3 3HaTh ¥ IPUMEHSITH OIpeIeTICHIE OcBoeHHE MPAKTHYECKOTO  MPHUMEHEHHS]
6.3 |[lnowans KpUBOIMHENHOH TpaneLun 1 nepBooOpa3Hoil U HeonpeIenEHHOr 0 HAyYHBIX 3HAHUH MATEMATHKU B KH3HU
6.4 |OnpencISHHbIN MHTerpal 5 uHrerpana. Haxonuts H?pBOO6p&3HBI€ Pabora ¢ MCTOPHHIECKHMHU HCTOUHHKAMH O
: p — p — 3IIEMEHTApHBIX QYHKITHH, TepBooOpa3mble f(X)[BIIAfONMXCsT ~ POCCHHCKHX,  COBETCKHX
6.5 [[prOIMKEHHOE  BBIYUCICHUE  OLPE/IENEHHOTO 1 + g(x), kf(X) u f(kx+ b). Beraucaars mwiomans [MaTeMaTHKax
MHTErpaia KpUBOJIMHEWHOM Tparneuuu. Ha- xonute OnbIT IpUMEHEHU IIOITY4YE€HHBIX 3HaHUH U
6.6 q)opMyﬂa Herorona-JleitOaunna 3 pUOIMKEHHBIC 3HAYCHHS HHTETPAJIOB. YMEHHH JJTS OIpeIeNIeHUs] COOCTBEHHOM
6.7 |CBoiicTBa onpe/ieIEHHOT0 HHTErPaia 1 BhIuncisaTh wIomaab KpUBOIHHEITHON AKTHBHO# MO3UIIMH IO BOMPOCAM
- TpAIeLHH, UCTIOb3YsI TeOMETPUIECKUI pecypcocOepexeHus, IKOIOrHIECKON
6.8 [IpnMeHEHHe  ONPE/IC/ICHHBIX  MHTErPaoB B 1 CMBICH ONPEAEIEHHOT 0 UHTErpaa, 0e30I1aCHOCTH KU3HU
rCOMETPUYECKHX U (PU3MYECKUX 3a/1a9ax BBIYUCIIATE ONPEAEIEHHEIN HHTETPAI TP
oMoty ¢popmyibl HetoToHa-JIeliOHuma.
KouTtpomnbHas padota Ned4 mo anreGpe u Hauanam| 3HaTh U IPUMEHSTH CBOHCTBA OMPEIEIEHHOrO
MaTemMaTH4eckoro aHanm3a. llepBooOpasHas U 1 UHTErpasia, IPUMEHSITh ONpeIeEHHBIC
MHTErpa UHTErPaJIbl P PELICHUH T€OMETPHUYECKUX H
(bu3MUIeCcKuX 3a1a4.
I'nasa |l. YpaBuenus. HepaBencrna. 57

CucreMbl




XapakTepucTUKa OCHOBHBIX BUIOB

Bugpr 1 popmMel BociuTaTeIbHON

No KommuectBo
Tema JIeITEJILHOCTH yYCHHUKA HESATECIbHOCTHU
[TYHKTa 4acoB . .
(Ha ypoBHE y4eOHBIX HCHCTBHIA)
§7. PaBHOCWJIBHOCTH YPABHEHH H 4
HEPaBEHCTB
7.1 |PaBHOCHIIbHBIE TPEOOpa30BaHUs YpaBHEHUHN 2 3HAaTh ONpe/eNieHHe PABHOCUIIBHBIX DOpMUPOBAHKE TPEACTABICHUN O HAay4HOM
ypaBHEHUI (HEPaBEHCTB) U IPeoOpa30BaHus, [KapTHHE MUpa
MIPUBO/ISIIINE JAHHOE YPaBHCHUE PaGora oOy4aromuxcst ¢ TOTydaeMod Ha
(HEepaBEeHCTBO) K PaBHOCHIJIBHOMY, ypoKe 3HaYMMOU H(popMaIrei
yCTaHABIUBATh PABHOCUIIBHOCTS ypaBHEHMH [[I00ykaeHne ydammuxcs apryMEHTHPOBATh,
(HEpaBEHCTB) OTCTauBaTh CBOIO TOUKY 3PEHHUS
7.2 |PaBHOCHIIBHBIE ITPEOOPaA30BaHUs HEPABECHCTB 2 SSSE?TT;; He. TPYAOTIOOHS, KACTOMMHEOCTH,
Oco3HaHWe MAaTEeMAaTHKH KaK KyJIbTYPHOU
[[EHHOCTH
Co3naHue CUTyaluu ycrexa
Opranunzanys medcTBa MOTHBHPOBAHHBIX
1 DPYAUPOBAHHBIX yYalUXCs
§8. YpaBHenus-ciaencrBusi 8
8.1 [[Moustue YpaBHEHUSI-CIICACTBUS 1 3HaTh OIpe/ielieHne ypaBHeHUI-CeAcTBus, [ccnenoBanue, TOMCK u oToop
8.2 |BosBeacHue ypaBHEHNS B YETHYIO CTEIICHD 2 npeoOpa3oBaHus, TPUBOIAIINE JAHHOES HE00X OAUMOI uHpOpPMAIIHH, ee
8.3 [loTeHIMpOBANE IOTapHhMIICCKAX ypaBHCHIH 5 ypaBHEHHE K YpaBHCHUIO-CIICICTBHUIO. PemaTh [cTpyKTyprpoBaHHe. MonenupoBaHue]
: 1p P yp ypaBHEHUS MPH ITOMOIIH TIepexo/ia K M3ydaeMoOro  COJIEpXKaHWs,  JIOTMYESCKHE
8.4 Jlpyrue  mpeoOpazoBaHus, HPUBOJSIIME K 1 ypaBHEHUIO-CIIEACTBHIO NelicTBUSL U OMepaliu, CHOCOObl peleHHs
YpaBHEHUIO-CIIECTBUIO Bagad.
[Tokaz MOCTMXKEHHM COBPEMEHHOW HayKH,
AHATTN3 TPAKTHYECKON POITH 3HAHUM.
Benenuss  auckyccuil, KOTOpBIE A0
85 [I[puMeHEHHE  HECKOJIbKUX  IpeoOpa3oBaHUM, 5 yIanuMcs BO3MOKHOCTb TIPHOOPECTH OITHIT]
' IPUBOIAIINX K YPAaBHEHUIO-CIIEACTBUIO BEACHN KOHCTPYKTUBHOI'O HaJIOra.
OcBOCGHHE  IPAKTHYECKOr0  TPUMCHECHHUS
HayJHBIX 3HAHUH MaTeMaTHKH B KU3HH.
ITpuMepbl HaydHOTO ITOJBUTA
§9. PaBHOCWJIBHOCTH YPABHCHHH H 13
HEPaBCHCTB CUCTEMaM
9.1 |0OcHOBHBIE TOHITUA 1 Pemrats YpaBHEHHUS IEPEX0AOM k|CodeTaHne CTaHAAPTU3AINHN C TBOPIECTBOM;
9.2 |Pewenne ypasuennit ¢ momowpro cucrem 2 PaBHOCWJIBHOW cucTeMe. PemaTh ypaBHeHUsA[0OydeHHE HA BBICOKOM YPOBHE TPYIHOCTH
” Buzaa f (a(X)) = f (B(x)). Pemrats HepaBenctBa|lloka3 MOCTHIKEHHM COBPEMEHHOW HAyKH,
9.3 Peiere  ypaBHEHMH C  TIOMOIBIO  CHCTEM 2 MepexoaoM K  PaBHOCHIBHOW  CHUCTEME.[aHATH3 MPAKTUYCCKOM pOH 3HAHUI

(TpoomKEeHue)




XapakTepucTUKa OCHOBHBIX BUIOB

Bugpr 1 popmMel BociuTaTeIbHON

Ne KonnuectBo
Tema JIeSITEIbHOCTH YYEHHUKA JEATEIbHOCTH
[TYHKTA| 4acoB N N
(Ha ypoBHE y4eOHBIX JCHCTBUIN)
9.4 [Ypasuenus Buaa f (a(x)) = £ (B(x)) 2 Pemrats nHepasenctsa Buza f(a(X)) > f (B(X)) [[Tobyxknenne obydaroluxcs coOMOnaTh Ha)
9.5 |PenreHue HEPABEHCTB C MOMOIIBIO CHCTEM 2 ypoke Tpapuia OOIEHHS €O CTApIIMM
PelieHue HEpPaBEHCTB C IMOMOLIBID  CHCTEM (neparorueckumy paborHKami) .
9.6 2 CBEpCTHUKaMHU (00y4aIOIIMMUCS)
(iposionKeHue) OCBOEHME  IPAKTHYECKOTO  MPHMEHEHHS
[HayIHbIX 3HAHUU MAaTEMATHKHU B KU3HU.
DakTel 0  JKU3HEHHOM  NO3MLIMU U
9.7 |[HepamenctBa Buga f (a(x)) > f (b(x)) 2 UETIOBEUECKHX KAYECTBAX YUEHBIX.
Co3manue  cuTyallud — ycrexa — 4epes
TPYIIIOBYIO U MAPHYIO paboTYy.
810. PaBHOCHJILHOCTH YPABHEHMIT HA 7
MHOKeCTBaX

10.1 |OcHOBHBIE MMOHITHA 1 Pemate ypaBHEHUS MTPH TOMOITH Bocnutanue nHTepeca K MO3HAHUIO.

10.2 [BosBenenue ypaBHeHNUs B YSTHYIO CTEIICHb 2 PaBHOCHJIBHOCTH Ha MHOXECTBAX DopMupoBaHue yMEHUSA TIPOBOJNTB|

10.3 |YMHOKCHNG ypaBHCHUA Ha (yHKIHIO 1 MCCIIEIOBaHUS, aHAU3UPOBATh PE3YJIBTATHI,

- [IPe/CTaBISATh W HAyYHO apryMEHTHPOBAThH

10.4 |[Ipyrue npeoOpa3zoBaHus ypaBHEHU 1 [HOJTyYEHHbIE BBIBOJIDL.

10.5 [[IpuMeHeHNE HECKOIBKUX MPEoOpa30BaHUM 1 [TobOp COOTBETCTBYIOIIMX  (ITHYECKHX,
(BOCITUTATENBHBIX») TEKCTOBBIX 3ajad JJisl
pereHusI.

VMeHHe  [OCTUraTh  B3aMMOIOHMMAHHUE
uepe3 BeIeHUe JUCKYCCUM.
KonTtposbHas padora Ne5 no anredpe u Havanam| g;;t?ggiemagg ;IK;I::;:;I;;)IEEH BIEE;:I?GHM
MaTeMaTI/IiIeCKOFO aHanuza. PaBHOCHUIIBHOCTH 1 VMEHHE [IPHIABATH SKONOTHIECKYIO
YPAaBHCHHUN HAIPABJIEHHOCTD JIIOOO0H IeITENLHOCTH,
[IPOEKTY, AEMOHCTPHUPOBATH
9KOJIOTMYECKOE MBIIIJICHHE 1
9KOJIOTMYECKYIO IPAMOTHOCTh B Pa3HBIX
(dopMax HAesaTeIbHOCTH
§11. PaBHOCH/ILHOCTH HEPABEHCTB HA 7
MHOKeCTBaX

11.1 |OcHOBHBIE IOHITUA 1 Pemrate HepaBeHCTBa MpH TOMOIIN HTEIITeKTyaIbHbIE HABBIKA

11.2 [BosBenenne HepaBeHCTB B YETHYIO CTETIEHD, 2 PaBHOCHJIBHOCTH Ha MHOKECTBaX. PeliaTh  [caMOCTOSITENILHOTO PELICHHSI TEOPETHYECKON

11.3 [V MHOCHH® HEPABCHCTBA Ha (yYHKIHIO 1 HECTPOrHe HepaBeHCTBA [pOOJIEMbI, HABBIK TEHEPUPOBAHHUS

: p YHKI ohopMIIeHHST COOCTBEHHBIX UACH.

11.4 |[Ipyrue npeobpazoBaHusi HEPABEHCTB 1




XapakTepucTUKa OCHOBHBIX BUIOB

Bugpr 1 popmMel BociuTaTeIbHON

Ne Kosmuectso
Tema JIeSITEIbHOCTH YYEHHUKA JIESITEIBHOCTH
[TYHKTA| 4acoB N .
(Ha ypoBHE y4eOHBIX HCHCTBHIA)
11.5 |[lIpuMeHeHnEe HECKOJIbKUX peoOpa3oBaHuit 1 BocruTanue BHyTpEHHEH
OpraHM30BaHHOCTH.
Opranusais mehcTBa MOTHBUPOBAHHBIX U
117 1 PPYIMPOBAHHBIX yUaIuxcs BocnuTaHue
. CCTPOTHE HEPABCHCTBA TpYAOTI00US, HACTOHYMBOCTH, YIIOPCTBA
BzanmoneiicTBre Mex Iy 00ydaronmmucs,
KOMaHJHas pabora.
§12. MeToa npoMe:XKyTKOB 1Jisl yPABHEHHMH U 5
HEPaBEHCTB
121 YpaBHeHH;[ C MOIYJISIMH 1 Pemate YpaBHEHHS (HepaBeHCTBA) c|Co3HaTenpHasi OpUEHTAIIMS YJaluXcs Ha
122 HepaBeHCTBa c MO}Iny{MI/I 1 MOIYJISAMU, pemarb HEpaBCHCTBA MIPUIITO3UTIUN APYTHUX JIFOJACU: YMCHHUE CIIyIIaTh U
o IIOMOIIH MeToaa HWHTCPBAJIOB JUJIA|BCTYIIATh B JUAJIOT, YYaCTBOBAThH B
12.3 |Meton MHTEPBAIOB /1S HENPEPLIBHBIX PYHKIIMH ’ HETIPEPHIBHBIX (DYHKIINIA KOJUIEKTUBHOM OOCYXICHHHU IPOOIeM,
MHTETPUPOBATHCSA B IPYIILY CBEPCTHUKOB U
CTPOUTH MIPOAYKTUBHOE B3aUMOJICHCTBUE U
KonTtponbHas pabota Ne6 mo anredpe u Havagam COTPY/IHHUECTBO CO CBEPCTHHKAMH I
MAaTEeMaTUYEeCKOTO  aHaidu3a. PaBHOCHJIBHOCTH 1 B3POCITBIMU
YpaBHEHUI U HEPABEHCTB (OcBoeHUE MPAKTHYECKOrO TPUMEHEHHUS
Hay4YHBIX 3HAHUH MAaTEMATHKU B KH3HH
§13. Ucnosib3oBaHue CBOMCTB (PYHKUMA IPH 5
pelieHun YPaBHEeHUl M1 HEPABEHCTB
131 I cImos30BaHue o0OJtactei CYIIECCTBOBAHMUS] 1 Hcnonp3oBath cBolcTBa QyHKIMH (0bnactelt [MccnenoBanue, [IOUCK u oToop
" |byrkomit CYILIECTBOBAHHUSI, HEOTPULIATEILHOCTH, HEeo0X 0JMMOM nHpopmarmy, ee
13.2 |Mcrionb30Banie HEOTPHITATEBHOCTH hyHKIHI 1 OrpaHHUYEHHOCTH) MIPHU PELICHUH YPaBHEHUH U [CTPYKTYPHPOBAHUE; MOJICTHPOBAHHE]
: HEePaBEHCTB B IPHKIIAJHBIX 3a/a4ax. M3y4aeMOro  COMACP)KaHHs,  JIOTHYCCKHUE
13.3 |Mcronb30BaHHE OrPAHHYCHHOCTH (YHKIIMH 1 M crons30BaTh MOHOTOHHOCTB M OKCTPEMYMEI |[TeHCTBHS M OMEpallfH, CIOCOObI PElIeHHMS
13.4 lcrnosb30BaHME MOHOTOHHOCTH U OKCTPEMYMOB 1 (byHKIMH, CBOMCTBA CHHYCA M KOCHHYCA Banau.
" |[pyskuun [Toka3 MOCTHXKEHHH COBPEMEHHOW HayKH,
AHATTN3 TPAKTHIECKOW POITH 3HAHUN
Benenuss  OUCKycCH, KOTOpBIE  JTAOT
yJanmMcsi BO3MOXKHOCTh TIPHOOPECTH OIIBIT]
13.5 [Mcnonp3oBaHMEe CBOWCTB CHHYCa U KOCHHYCa 1 BE/ICHNST KOHCTPYKTUBHOT'O AAMaiora

OcBoeHne IIPAKTUICCKOI0O IIPUMECHCHU S
[HayIHBIX 3HAHWI MaTeMATHKH B JKU3HU




XapakTepucTUKa OCHOBHBIX BUIOB

Bugpr 1 popmMel BociuTaTeIbHON

Ne KonnuectBo
Tema JIEATEIIBHOCTH YYCHUKA JIeSATEIbHOCTH
[MYHKTa 4acoB N N
(Ha ypoBHE y4eOHBIX JCHCTBUIN)
§14. CucreMbl ypaBHeHHUIl ¢ HECKOJIBKUMHU 8
HEN3BECTHBIMH
14.1 |PaBHOCHMJILHOCTB CUCTEM 2 3HaTh omnpe/eneHne paBHOCHIIBHBIX cUcTeM  [MHTelIeKTyaabHbIe HaBBIKY]
14.2 |Cucrema-cnencraue 2 ypaBHEHUIl, IpeoOpa3oBaHUH, IPUBOAAIINX  [CAMOCTOATEIBHOTO PEIICHUS TEOPEeTHIECKON
JaHHYIO CUCTEMY K paBHOCHJ’ILHOﬁ. Pemats HpO6J'ICMI>I, HaBBIK TCHEpUPOBAHUA H
14.3 |Mero/1 3aMeHbI HEU3BECTHBIX 2 s -
CHUCTEMbI YPAaBHCHUH IIPU MMOMOIIHU IIEPEX0aa O(bOpMJ'IeHI/ISI CO6CTB€HHI)IX uacu.
14.4 Paccyxaenus ¢ UHCTIOBBIMI  SHAYCHIAMH 1P 1 K PaBHOCHJIBHOM cucteme. [[puMeHsTh Bocriuranue BHYTPECHHEH
peHIeHI/II/I ypaBHeHI/II/I nu HepaBeHCTB PacCyXaC€HUus C YUCIIOBBIMU 3HAUYCHUSAMU IIPU |OPraHU30BaHHOCTH.
pelLleHNY YpaBHEHUI U HEPAaBEHCTB [ledpcTBO MOTHBHMPOBAaHHBIX %1
KonTtponbHas pabota Ne7 mo anredpe u Havaiam| OPYAMPOBAHHBIX 00YYAIONIUXCS
MaTEMaTHUYECKOTO aHanus3a. Hepagencrana, 1 Bocnuranne Tpyaomo0us, HaCTOHYHBOCTH,
YpaBHEHUS U UX CUCTEMBI [yropcTBa
Co3znaHue CUTyalu ycrexa
HTorosoe noBropeHue 17
[ledpcTBO MOTHBHMPOBAHHBIX 31
HtoroBas koHTpoJbHas pabota Ne§ mo anredpe u PPY/MPOBAHHEIX 00y 20X CA .
2 Bocnutanue TpynonroOusi, HACTOHYHUBOCTH,
HayajgaM MaTEMaTUYECKOrO aHAM3a opeTsa
CoznaHue CUTyalu ycrexa
No K XapakTepucTUKa OCHOBHBIX BUOB Bunbr u opmbl BocriuTaTeabHOM
[TYHKTA, Tema OIMHACCTBO JeATEIbHOCTH YUYEHUKA JIeATEIbHOCTH
8 Hacos (Ha ypoBHE Y4COHBIX ICHCTBHUI)
I'nasa V. Huaunop, konyc u wmap 16
81. Huauuap 3
59 |[loHsatue iy npa 1 OOBSACHATb, UYTO Takoe IWIHHIpHYecKas (OCBoeHUE 0a30BBIX MaTeMaTHYeCKHX
IIOBEPXHOCTh, €& 00pa3yrollie M OCh, KaKOE [TOHSTHIT
TEJNO  Ha3plBaeTcd  IWIMHApPOM H  Kak [[loOyxmeHue oOydaromuxcss coOonaTh Hal
Ha3bIBAIOTCA €ro JJIEMCHTBI, KaK IIOJIYYHTH |[YyPOKE O6HIerI/IH$ITLIe HOPMBI ITIOBECACHU A
LWIMHAP NMYTEM BpalleHUs] NpAMOYIoyibHUKA;|Co3HATeNbHAsd OpHUEHTAalMs ydalluxcs Haj
n300pakaTh IWIMHIAP W €0  CCYCHHMS [[TO3UIMH JPYTUX JIIOJCH: YMEHUE CITyIIaTh U
60 HHOH_[aI[B HOBerHOCTH HHHHH'Hpa 2 IIJIOCKOCTBIO, HpOXO,Z[ﬂH.ICfI gyepe3 O0Chb, M |BCTYIIATh B Juajor, Yy4aCTBOBAThH B
IJIOCKOCTBIO,  MEPIECHIUKYISIPHOH K  OCH; [KOJUICKTUBHOM  OOCYXJICHWUH  TIpoOiieM,

OOBSICHAATH, YTO TPUHHUMACTCS 3a IUIOMATh
OOKOBOH MOBEPXHOCTH IUIMHAPA, U BHIBOIUTH
(hopMyJIBI TS BBIYKMCIICHHS] OOKOBOM M MOJHOM

MHTErPUPOBATLCS. B TPYIIIY CBEPCTHUKOB U
CTPOUTH NMPOAYKTUBHOE B3aUMOJEHCTBHE U

COTPYAHUYCCTBO Cco CBCPCTHUKaMH u




XapakTepucTUKa OCHOBHBIX BUJOB

Bugpr 1 popmMel BociuTaTeIbHON

Kosmuectso
[TYHKTA, Tema qaCOB JIEATEIIbHOCTH YYCHUKA JIeSITENTbHOCTH
§ (Ha ypoBHE y4eOHBIX NEHCTBHI)
MOBEPXHOCTEH IMIIMHAPA; PeliaTh 3a1a4d Ha[B3pOCIBIMU
BBIUKCIICHHE U JIOKA3aTEIbCTBO, CBSI3aHHBIC C
[WJIHHPOM.
82. Konyc 4
61 [[lonsTue KoHyca OObACHATB,  4YTO  Takoe  KoHMyecKas|OCBOEHHME IPAKTHYECKOrO  IPUMEHEHHS
62 |[lnomaap MOBEPXHOCTH KOHYCA MIOBEPXHOCTh, €€ 00pa3yollre, BEpUIMHA H[HAYYHBIX 3HAHUH MaTEMAaTHKH B XKHU3HU
0Ch, KaKOe TEJI0 HA3bIBACTCSA KOHYCOM M Kak|PaboTa ¢ MCTOPUYECKUMH HCTOYHHKAMH O
Ha3bIBAIOTCA €ro JJICMEHTBI, KaK TIOJYYHUThH |BbIAAIOIIUXCA pOCCI/If/iCKI/IX, COBCTCKHX|
KOHYyC TyTEM BpallleHUs MPSMOYTOJIbHOIO [MaTeMaTUKaX
TPEyronbHUKA, H300pakaTh KOHYC M ero|OMNbIT MpUMEHEHHs MOMy4YEeHHBIX 3HAHUH U
CEUEHUS TUIOCKOCTHIO, MIPOXOJISIIEH Yepe3 OCh, [yMEHUN JUIsl OIpenesieHUus: COOCTBEHHOM
U IUIOCKOCTBIO, IEPHEHIUKYJISPHOM K OCH;|(aKTMBHOW  IIO3MLIMH 1O  BOIpOCaM
OOBSICHATH, YTO TPUHUMAETCA 3a IUIOIIAJb|pecypcocOepekeHus, 3KOJIOIMYECKOMN
OOKOBOW TIOBEPXHOCTH KOHYCa, M BBIBOJMTH|OE30MACHOCTH KHU3HU
. . ¢opMynel IS BBIYMCIEHHUS  IUIOMIAfeH
63 [Yceuénublil koHyC OOKOBOW M TIIOJHOM IIOBEPXHOCTH KOHYCA;
OOBSICHATh,  KaKoe  TEI0  Ha3bIBaeTcs
YCEYEHHBIM KOHYCOM M KaK €ro IOIy4YHTh
nyTéM BpAIIEHUS TPSIMOYTONBHOM TpaTeIrHy,
BBIBOAUTH  (OPMYITy  JUISL  BBIYHCIICHUS
Iom@am GOKOBOM TOBEPXHOCTH YCEUEHHOTO
KOHyCa; peliaTh 3aJauydl Ha BBIYUCICHHUE W
JIOKa3aTellbCTBO, CBSA3AHHBIC C KOHYCOM W
YCE€YEHHBIM KOHYCOM.
83. Cepa 7
64 C(bepa U map 1 DopMUpPOBaHUE NPEACTABICHUNA O HAYYHOU
BsauMHOe pacrioiokenne cdepbl U MIOCKOCTH. DopMyYITHPOBATE OMPENENCHUS chephl U mIapa, [KapTHHE MUPa §
66, 67 K 1 UX IIEHTpa, pajnyca, TUaMeTpa; McciaenoBaTh|Pabora oOydaromuxcs ¢ TonydaeMoil Hal
acaTesbHas IIOCKOCTh K chepe N N
B3aMMHOE PACIIONOKEHHE CHEphI M TIIOCKOCTH, [ypOKe 3HAUMMOM HH(OpMATHei
68 [[Lnomanp cheper 1 (bopMynHMpOBaTh W JIOKa3bIBATH TeopeMbl O [[I00yKIeHHe yJaluxcs apryMeHTHPOBATH,
69 [B3aumHoe pacnonoxenue cepsl u mpsiMoin 1 CBOICTBE M NMPHM3HAK KACaTENbHOM MIIOCKOCTH; [OTCTaMBaTh CBOO TOUKY 3PEHUS
C(l)epa BIIUCAHHAaYA B HUJINHAPUYIECKYIO O6L}ICH$ITB, YTO MNPUHUMACTCA 3a IIJI0I0alab Bocruranue Tp}IZ[OJ'IIO6I/Iﬂ, HﬂCTOﬁ‘IHBOCTH,
70, 71 j[moBepxHocTh. Cepa BnrcaHHAs B KOHHYECKYIO 1 chepbl M Kak OHA BBIPAKACTCS HEPE3 AUy |yropeTsa .
HOBEPXHOCTD cepsr; pemars TpocThie 3aKauu, B KOTOPBIX (OCO3HAHME MAaTeMAaTHKH KakK KYJIBTYPHOM
- (GUTYpHpYIOT KOMOMHAIUA MHOTOTPAHHUKOB U [IIEHHOCTH
72 [Ceuenue muuHaPUYECKON TOBEPXHOCTH 1 TeJt BpANICHHS. Co3nanue CHTYaIHH yerexa
73 [Cdepa koHMYECKOI TOBEPXHOCTH 1 Oprauusaiys 1medcrsa MOTHBMPOBAHHBIX




XapakTepucTUKa OCHOBHBIX BUJOB

Bugpr 1 popmMel BociuTaTeIbHON

KommuectBo
[MyHKTA, Tema HACOB JIeSITeIbHOCTH YUYEHUKA JIeITSIIbHOCTH
§ (Ha ypoBHE y4eOHBIX NEHCTBHI)
U 3PYJMPOBAHHBIX yYaIUXCS
KonTpomasHas padora Ne 5 mo reomerpuu. Chepa 1
3auét Ne4. Chepa 1
I'nasa V1. O6vémbt men 17
81. O0béM NPSIMOYTOJILHOTO 2
napaJjuiesenumnena
74  [Mousgrue 0OBEMA 1 MccneqoBanue, TTOUCK u oToop|
. HE0OX 0JUMOI HHpOpMALIIH ee
OOBACHATh, KaK W3MEpSAIOTCS O0BEMBI Te, A (bopmam,
. [cTpyKTyprpOBaHue. MopenupoBanue
IIPOBOJA aHAJIOTUIO C M3MCHCHHUEM ILIOIIaaCu
M3y4aeMOro CoACpKaHus, JIOTUYECCKHUC

MHOTOYTOJIbHUKOB; (hOPMYIHPOBATH OCHOBHBIE

[IeiCTBUS W OmepaIui, CIocoObl PErIeHUS

75 |00BEM TPSIMOYTOJILHOTO MapajuieenuIe/a 1 CBOHCTBA OOBEMOB U BHIBOAMTE C UX MOMOIIBIO Lanau
hbopmymy 00béMa MPSIMOYTOJILHOTO ) N N
[loka3 QOCTUXKEHUN COBPEMEHHOM HayKH,
napasuiesenunesa. . .
AHAJIHM3 IPAKTHYECKON POJIM 3HAHUA.
82. O0bEMBI IPSAMOIi MPU3MbI H NHJIMHIPA 3
76 |OObeM mpsiMOit IPU3MBI 2 Benennst  IUCKyccnid,  KOTOpBIC Ao,
dopMynHpoBaTh U JIOKa3bIBaTh TEOPEMbl 00 [yUalliMcsi BO3ZMOKHOCTh MPUOOPECTH OIIBIT|
00bEéMe mpsAMOii MpU3Mbl U 00BEM IIMIMHAPA; [BEJCHHS KOHCTPYKTHBHOTO THAJIOra.
77 100LeMm HUAJTUHIpA 1 pemarhp 3amayu, CBsi3aHHBIE C BBIUMCICHHEM [OCBOEGHHE  TMPAKTHYECKOrO0  IMPUMEHEHUS
00BEMOB ITHX Tel HayYHBIX 3HAHUH MATEMATHKU B KH3HH.
IprMepsl HAYYHOrO MOJABUTA
83. O0bEMBI HAKJIOHHOI MPU3MbI ITHPAMHUIBI 5
U KOHYcCa
78 Brrunicienue 00BEMOB TElI ¢ IMOMOIIBIO) 1 CoueraHue CTaHAAPTU3AIKHI C TBOPYECTBOM;
00ydeHHE Ha BBICOKOM YPOBHE TPYIHOCTH
MHTCrpajla BbIBOMUTh  MHTETpalbHYIO  (GOpMyIy  JUis v oM YP YA
= = . ..[[loka3 MOCTHXKEHHI COBPEMEHHOW HAyKH,
79 |00BEM HAKIOHHOW MTPU3MBI 1 BBIUMCIICHHST OOBEMOB TeNl W J0Ka3aTh ¢ e . y
a MOMOIIIBI0 TeopeMbl 00 00BEME HAKIOHHOM @HAII3 HPAKTHICCKOM POl SHAHNH
80  |00béM nupamusl 2 . [[MoOysxnenue obydarommxcsi coOmonarh Hal
NpU3MbI, 00 0o0beMe MUupaMuIbl, 00 00BEME
ypoke mpaBuia OOINEHHS CO CTaplIuMHy|
KOHYCa; BBIBOAUTH (POPMYIIbI JUIsl BHIYMCICHHS
4 . . (menaroru4ecKuMHu paboTHUKAMM ) 3|
005EMOB yCEUEHHOM MUPAMHUJIBI U YCEUEHHOTO CBepCTHUKAMH (0BydatoITIMTCA)
81 [O6bém KoHyCca 1 KOHyca; pellaTh 3a7aud, CBS3AHHBIE c|oo D Y
OCBOCHHME MPAKTHYECKOr0  MPHMEHEHHSI

BBEIYMCIIEHHEM 00BbEMOB 3THX TEIL.

[HayIHBIX 3HAHWI MaTeMAaTUKU B KU3HU.




XapakTepucTUKa OCHOBHBIX BUJOB

Bugpr 1 popmMel BociuTaTeIbHON

KonnuectBo
[TyHKTA, Tema HaCOB JIeSITEIbHOCTH YYEHHUKA JEATEIbHOCTH
§ (Ha ypoBHE y4eOHBIX NEHCTBHI)
84. O6béM mapa u mwiomaab chepbl 5
82 |00BeMm mapa 2 ®DopMynupoBaTh M JI0OKa3blBaTh TeopeMy o0(DakThl O  KU3HEHHOW  TMO3UIMH |
OGbeM 1IAPOBOTO CErMEHTa, LIApOBOTO CIOS H 0o0néMe miapa M ¢ €€ IMOMOIIBI BBIBOIUTH [UEIOBEYECKUX KAYECTBAX YUCHBIX.
83 1ADOBOTO CCKTODA 2 ¢dopmyny  twromaad  chepbl;  BbBOmUTH|CoO3MaHME — CHTyallMd  ycIexa  depes
P P (hopmyny A1 BEIYUCIIEHUS 00bEMOB IIAPOBOTO IPYIIIOBYIO U HApHYIO paboTy.
CerMeHTa M IapOBOro CEKTOPa, pEeliaTh 3a1a4un
84  [[Mnomans chepsr 1 C mpuUMeHeHHueM (QopMyJsl 00BEMOB pa3IMUHBIX
TEJI.
KonTposabHas pabota Ne 4 o reomeTpuu. 1
OO0BEMBI TET
3auét No5. O6bEMBI TET 1
I'nasa \\. Bekmoput 6 npocmpancmee 6
81. [lonsiTHe BEKTOpA B MPOCTPAHCTBE 1
Bocnuranue HHTEpeca K O3HAHUIO.
DopmupoBanue YMEHUS MIPOBOAUTD
dopMynHpoBaTh OIpele/ieHHe BEKTOpa, ero[CClieOBaHKs, aHaIM3UPOBaTh Pe3yJbTaThl,
38, 39 [MonsTHe BeKTOpA. PABESHCTRO BEKTODOB 1 JUTMHBI, KOJUIMHEAPHBIX M PaBHBIX BEKTOPOB, [IPEJCTABISTh U HAayYHO apryMEHTHPOBATH)
HOPUBOIUTH NPUMEpPbl (PU3UYECKUX BEKTOPHBIX [[IOJIy4CHHBIC BHIBOJIBL.
BEJIMYMH. [TonGop coOTBETCTBYIOMMX (ITUYECKUX,
«BOCITUTATENBHBIX») TEKCTOBBIX 3afad Jis
pelieHus
82. Cj105keHHe M BLIYHTAHHE BEKTOPOB. 2
YMHOXKeHHE BEKTOPAa HA YHUCJI0
40 41 CiokeHrue M BblYMTaHHe BekTOpoB. Cymmal 1 OOBSICHSITh, KaK BBOJSITCS ICUCTBUS CIOKEHUS [YMEHUE  [OCTUTaTh  B3aWMOIIOHUMAHHE]
' HECKOJIBKHX BEKTOPOB BEKTOPOB, BHIYUTAHHS BEKTOPOB U YMHOXKEHUS [4epe3 BEICHUE IUCKYCCHI.
BEKTOpa Ha YHCIIO, KAKUMH CBOicTBaMU OHM|OCBOCHHE MNPAKTUYECKOrO MPUMEHEHUS
001aaf0T, YTO TAaKOe MPABUIIO TPEYTOJIbHUKA,|HAYYHBIX 3HAHHH MATEMATHKH B )KU3HU
OpaBWIO  MHapajuiesiorpaMMa ©  MPaBHIIO
42 [VYMHOXeHHE BEKTOpa Ha YUCIIO 1 MHOTOYTOJBHHKA CIOKEHHS BEKTOPOB; PEIIATh
3aja4d, CBSI3aHHbIE C JICHCTBUSIMH  HaJ
BEKTOPaMH.
83. KommiianapHble BEKTOPBI 2
43, 44 KommianapHsie BCKTOPBL. IpaBuio 1 OGBSCHATh, KAKHE BEKTOPb HasbIBaroTCsi| Y MEHME  TpUIaBaTh _  JKOJIOrMHECKYo
[apajienenuIena KOMITTaHAPHBIMH; (dbopMyIHpoOBaTH yi|HATIPABICHHOCTh OO0 JeATENBHOCTH,
45 [PaznmoxkeHHMe 1O  TpPeM  HEKOMILUIAaHAPHBIM| 1 JOKa3bIBaTh  YTBEPIKACHHE O  npusHake|TPOCKTY, ICMOHCTPUPOBATE SKOTOTMHCCKOC




[TYHKTA,

Tema

KomnuectBo
JacOB

XapakTepuCTHUKa OCHOBHBIX BU/IOB
NS TeIbHOCTH yYCHHKA
(Ha ypoBHE y4eOHBIX JCHCTBUIN)

Bugpr 1 popmMel BociuTaTeIbHON
JIeATEIIbHOCTH

BEKTOpam

KOMILIAHAPHOCTH TPEX BEKTOPOB; OOBSACHSTH, B
9éM COCTOMT TPaBMUJIO TMapaulenenunena
CIIOKEHUSI TPEX HEKOMIUJIaHAPHBIX BEKTOPOB;
(hopmynupoBaTh W JI0OKa3bIBaTb TEOpEMYy O

MBIIIEHNE U 3KOJIOTMUYECKYI0 T'PaMOTHOCTh
B Pa3HBIX (hOpMax JEeSITEIbHOCTH

pasNIoKEHHH JTI000r0 BEKTOpa MO  TpEM
JaHHBIM HCKOMILIaHAPHBIM BCKTOpaM;
MIPUMEHSTh BEKTOPBI Ipu pelenuu
reOMETPUYUECKHX 3a/1a.
3auét No6. BeKTOpBI B MPOCTpPAHCTBE 1
I'nasa \l. Memoo koopounam 6 15
npocmpancmee. /[euxcenus
81. KoopauHAaThl TOYKH M KOOPAHMHATHI 4
BEKTOpA
16 HpﬂMoyl“O ILHasg cHUcCTEMA KOOPIMHAT B 1 OOBACHUTb, KaK BBOAMTCSA MPSIMOYroibHas [IHTEIICKTya IbHbIC HABBIKA }
[IPOCTpAHCTBE CHCTeMa KOOPAMHAT B TIPOCTPAHCTBE, KAaK|CAMOCTOSTEIBHOTO PEIICHHUS TEOPETUIECKON
KoopiHaTE! BEKTODA. CBAsh Ay— OTIPE/ICIAIOTCSI KOOPANHATHI TOYKHA M KaK OHH [IPOOIEMBI, HABBIK TEHEPHPOBAHHS H
47, 48 1 HA3BIBAIOTCS, KaK OMPEACIISAIOTCS KOOPIUHATHI|0OPMIICHHUS COOCTBEHHBIX HICH.
KOOpHmjaTaMH BCKTOPOB 1 KOOpAMHATAMH TOHCK BekTOpa, (OpPMYNTHpOBaTE W  JIOKAa3bIBAaTh|BOCIHMTAHUE BHYTpPEHHEH
49 [|[pocreiimme 3a1a4u B KOOPAUHATAX 1 YTBep)KICHUS: O KOOpPAWHATaX CYMMBI H|OpraHM30BaHHOCTH.
pa3HOCTH JIByX BEKTOPOB, O KoopauHarax (OpraHu3aiys medcrsa MOTHBUPOBAHHBIX U
TIPOM3BENCHUSI BEKTOpAa HA YHCIO, O CBSI3UPPYAMPOBAHHBIX yUalIMXcs_BocmuTaHue
MEXITY KOOpPIHHATAMHE BEKTOpa U [TPYMOMIOOHSI, HACTOWYUBOCTH, YIIOPCTBA
KOOPJIMHATAMH €0 KOHIIA ¥ Havaia;, BLIBOAUTE | B3anMomelicTBie Mexay OOydarormnMucs,
65 |YpaBHeHue cheps 1 ¥ HCIIOJIb30BATh TIPU PELICHNH 33124 (hOpMYJIbl | KOMaHIHas pabora
KOOPIMHAT CePeINHbBI OTPE3Ka, IITMHBI BEKTOPa
U PacCTOSIHUSI MEXIy IBYMS TOYKAMU;
BBIBOJIUTH ypaBHEHHUE cephl JAHHOTO paanyca
C IICHTPOM B TAHHOM TOYKE.
§2. CkaJisipHOe IPOM3BeIeHNe BEKTOPOB 6
50 [Yroa Mexay BEKTOpaMu 1 OOGBsACHATE, Kak ompemeisercs yron Mexay|Co3HaTenbHas OpUEHTAIHS YUamnXCs Ha
51 |CkansipHOE NPOM3BEIEHUE BEKTOPOB 2 BEKTOpaMHu;  (DOPMYIHPOBATH  OTPEIETECHUEIO3UIINH APYTUX JIIOJICH: YMEHHUE CITyIIATh U
CKaJISIPHOTO MPON3BEIICHUS BEKTOPOB,[BCTYIIATh B THAJIOT, Y4aCTBOBATH B
BplunciieHue  yriioB  Mexay IpsSMbIMU U
52 2 (OpMyIMPOBATH U JIOKA3BIBATH YTBEPKICHUS OJKOJUIEKTHBHOM 00CYKIEHHUH MPOOIIEM,
ILIOCKOCTAMH €ro CBOWCTBaX; OOBSCHATH, KaK BBIYMCIUTHUHTErPUPOBATHCS B TPYIITY CBEPCTHUKOB W
53  |VpaHenme miockocTH 1 YTOIl MEX]Y MPAMBIMH, & TAKXKE YTOJ MEXIY|CTPOUTH MPOAYKTHBHOE B3aMMOJIEHCTBHE U

HpﬂMOfI 1 IIJIOCKOCTBIO, MCITOJIb3YS BBIPAXKCHUC

COTPYAHUYCCTBO CO CBEPCTHUKAMHU U




Ne K XapakTepucTUKa OCHOBHBIX BUJOB Buner u popmel BociutaTenbHON
[TyHKTA, Tema OJII{I;:?)]C:BO JIeSITEIbHOCTH YYEHHUKA JIESITEIbHOCTH
§ (Ha ypoBHE y4eOHBIX NEHCTBHI)
CKaJISIPHOI'O TIPOM3BEICHHSI BEKTOPOB Yepe3 HX|B3POCIBIMH
KOOP/IMHATHI; BBIBOJTUTh ypaBHEHHE
TUIOCKOCTH, TIPOXOJIAIIel uepe3 AaHHYI0 TOUKY
U TEPIeHINKYIAPHOR K JAHHOMY BEKTOPY, H
(dopMyITy pacCTOSHHS OT TOYKH JIO TIOCKOCTH;
IIPUMEHATh BEKTOPHO-KOOPAMHATHBIA METOJY
IIpY PELIEHUH T€OMETPUYECKHX 3a0a4.
83. JIBuiKkeHust 3
54-56 [lenTpanbHas cummerpust. OceBasi CHMMETPHSL. 1 OO6bsicHATB,  4TO  Takoe  oToOpaxkeHneOCBOCHHE MPAKTHYESCKOTO MPUMEHEHHS
BepKasbHas CHMMETPHUs IPOCTPAHCTBA Ha Ce0S M B KAKOM CITydae OHOJHAYYHBIX 3HAHHI MATEMATHKH B XKU3HU
57 Ha “ 1 Ha3bIBACTCsL JABUKCHUEM HpOCTpaHCTBa,OHBIT MMPUMCHCHUS TTOJTYYCHHBIX 3HAHUHM U
pajIEIbHBIN ITEPEHOC . .
O6’I>HCH$[TL, qTo TaKo€ LOCHTpAJbHAAYMCHUN [JId OHNPCACIICHUA CcOOCTBEHHOM
CUMMCETpUs, OCCBasA CHMMCTpPUA, 36pKaJ'II:HaHaKTHBHOI71 ITO3UIINH.
CUMMETpUslT U  IapajulelbHBId  IEpeHoc,
000CHOBBIBATH YTBECPKACHUSA O TOM, YTO OTHU
0TOOpakeHUs TPOCTPAHCTBA Ha CeOs SIBIIAIOTCS
IOBIDKCHUSIMH;  OOBSICHATH,  4TO  TaKoe
98  [[IpeobpasoBanue moaoOus 1 [EeHTpaJlbHOe  Tofo0me  (roMoTeTus) U
npeoOpa3oBaHue MOMOOMS, KaK C ITOMOIIBIO
npeoOpa3oBaHus MOJOOHST BBOJUTCS IOHSTHE
MOJOOHBIX (PUTYP B MPOCTPAHCTBE; MPUMEHSTH!
JIBUKCHUS W TIpeoOpa3oBaHHs IMOAO0US TIpH
PEIICHUH T€OMETPUYCCKHX 3a/1a4.
KontponbHas padota Ne 7 mo reomerpun. Merto/ 1
KOOpAMHAT B IPOCTPAHCTBE. J|BIKEHMS
3auér Ne7. Meton KOOpAMHAT B IPOCTPAHCTBE. 1
JBHOKCHUS
HTEIeKTyaIbHbIC HaBBIKY|
CaAMOCTOSITEIILHOTO PEIICHUSI TEOPETUICCKOM
NpoOieMBl, HABBIK  ICHEPUPOBAaHHS Y|
Saknouumensvhoe noemopenue npu ohopMIIeHHST COOCTBEHHBIX UACH.
noozomoeke K umo2060ii ammecmayuu no 14 Bocrnnranne BHYTpEHHEH
ceomempuu OpraHU30BaHHOCTH.
[lledcTBO MOTHBHPOBaHHBIX y

PPYIMPOBAHHBIX 00yJAIOIIIUXCS

Bocnuranue Tpyaoiaro6us, HaCTOMYMBOCTH,




[TYHKTA,
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KomnuectBo
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XapakTepucTuka OCHOBHBIX BHJIOB
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(Ha ypoBHE y4eOHBIX ACHCTBHIA)

Bugpr 1 popmMel BociuTaTeIbHON
JIeATEIIbHOCTH
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Co3nanue CUTYyalluH yCII€Xa




YUYEBHO-METOINMYECKHUE CPEJICTBA OBYYEHUA

OcHoBHas quTEpaTypa:

1. Marematuka: anreOpa 1 Hauaja MaTEeMaTHYECKOTO aHalu3a, reomeTpus. Anredpa
M  Hayajla  maTeMarthyeckoro  aHanmsza. 10 kiacc:  y4eOHMK s
oOmeoOpazoBaTeabHbIX OpraHu3anuii: 0a30BbIA M YIIYyONEHHBIA  YpOBHHU
/C.M.Hukonsckuii, ~M.K.Ilotamos, H.H.PemernukoB u 1p., Mocksa:
IIpocsemenue, 2017 roxa.

2. Marematuka: anre6pa U HaYdJIda MATEMATUYCCKOI'O aHAaJIn34d, rCOMCTPHL. Aﬂre6pa

M  Hadaja  MaTeMaTUYECKOr0  aHaJIM3a. 11  xmacc:  y4eOHUK  Jis
oOmreoOpazoBaTebHbIX OpraHu3anuii: 0a30Bbld M yriayOJNEHHBIM  ypOBHU
/C.M.Hukonbckuii, M.K.Ilotamos, H.H.PemernukoB u 1p., Mocksa:

IIpocsemenue, 2018 roxa.

3. T'eomeTtpus. 10-11 kiaccol: yueOHUK 7151 0011€00pa30BaTEIbHBIX OpraHU3aIINN !
0a3oBbiit ¥ npodubHeIi ypoBuu / JI.C.AtanacsH, B.®.byry3os, C.b.Kagomies u
np., M.: IIpocsemenue, 2014 rog.

JonoHnTeIbHAS JUTEPATypa:

1. JImmaktrueckue mMaTepuaibl Mo anredpe u Havanam aHanm3a 10 kmace. [lotamos
M.K. Mockaa - «IIpocenienne», 2009 roau.

2. JlupakThueckue MaTepuaibl Mo anredpe u Havayiam aHanu3a 11 kmace. [lotamos
M.K. Mockga - «IIpocsenienue», 2009 roa.

3. Junaktuueckue wMartepuanbl mo reomerpuu 10 kmacc. b.I'.3uB, Mocksa -
«IIpocsemenue», 2013 rog.

4. Caiit «OTKpBITBIN OaHK 3aJIaHUI 110 MaTeMaTHKey». hitp://www.mathege.ru

Ilepeuenv neodxooumozo ob6opyoosanus

I — neMoHCTpalMOHHBIM 3K3eMIUIsIp (1 2K3., KpoMe CHENHAIbHO OTOBOPEHHBIX
CIIy4aeB),

K — nosiHbIl KOMIUIEKT (MCXO0/1sl U3 PeaIbHOM HAIMIOIHAEMOCTH Kilacca),

® — xoMIuieKT 11 (POHTAIBbHON PabOThl (MPUMEPHO B JBa pa3a MEHBIIE, YeM
MOJIHBIA KOMIUIEKT, TO €CTh HE MEHee | 3K3. Ha ABYX y4allluXcs),

I — KOMIUIeKT, HEOOXOAMMBIA i TPAKTUYECKOW paboThl B TpyIIax,
HACUYUTHIBAIOIINX 110 HECKOIBKY ydamuxcs (6-7 7K3.).

Ne HanmeHoBaHHA 00bEKTOB H CPEACTB Heo0xoqumoe IIpouent
n/n MATepHATbHO-TEXHUYECKOr0 o0ecneueHnst KOJINYeCTBO obecnevyeH-
HOCTH
1. BUBJUOTEYHBIA ®OHJI (KHUTONNEYATHASA MPOAYKITU )
1.1 CrangapT cpenHero (IMOIHOTo) 00IIero pil| 100
oOpa3oBanus 1o Marematuke (6a30BbIii YPOBEHB)
1.2 [IpumepHas mporpamMma cpeHero (ToJIHOTo) Dl 100

oOrmiero o0pa3oBaHus Ha YTIyOJIEHHOM YPOBHE



http://www.mathege.ru/

110 MaTCMAaTHUKEC

1.3 ABTOpCKHE POrpamMmMbl 0 KypcaM MaTEMaTHKU I 100
1.4 VY4ebuuku 1o anredpe u Havanam aHanusa s 10- K 100
11 knaccos
1.5 VYuebnuk o reomerpun st 10-11 xmaccos K 100
1.6 [IpakTUKyM IO pelIeHuIo 3a1a4 1Mo anredpe u o 100
Hayayam aHayuza Juist 10-11 kiaccos
1.7 Y4eOHble 0COOUS O AMEKTUBHBIM Kypcam O 20
1.8 COOpHUK KOHTPOJBHBIX paboT Mo anredpe u o 20
Hayayam aHayimsa Juig 10-11 kimaccos
1.9 KommnekT marepuanoB Ass HOATOTOBKHU K O 20
€IMHOMY TOCYJIapCTBEHHOMY K3aMEHY
1.10 Hayunas, HayuHO-TIOMyNIIpHAsi, HICTOpUYECKas IT 70
JUTeparypa
111 CripaBouHbIe TOCOOUS (SHLUUKIIONEINH, CIOBAPH, I1 70
COOPHHUKHU OCHOBHBIX ()OPMYJI U T.I1.)
1.12 MeTomudecKkue mocoOus I yIUTeIIs ji| 100
2. IMMEYATHBIE U3 JAHUS
2.1 Tabnuie! o anredpe 1 HadasiaMm aHanu3a st 10- jil| 40
11 kimaccoB
2.2 Tabmurer o reomerpuu Jutst 10-11 kiraccon ji| 20
2.3 [TopTpeTsl BRIIAIOIINXCS AeATeNeld MaTeMaTHKH I 80
3. NH®OPMALIUOHHO-
KOMMYHUKATHUBHBIE CPEACTBA
3.1 MynbTuMeuifHBIe 00yJaronue MPorpaMMbl U JUTT 60
AIIEKTPOHHBIC YUEOHBIE H3/IaHUS TI0 OCHOBHBIM
paszzienaM Kypca MaTeMaTHKH
4. TEXHUYECKHUE CPEJACTBA OBYUYEHUSA
4.1 MynbTUMETUIHHBIA KOMIIBIOTEP Ji| 0
4.2 Ckanep jil| 0
4.3 [TpunTep nazepHbIi Ji| 0
4.4 KonupoBanbsHbIii anmapar jil| 0
4.5 MynbTUMEIUATIPOEKTOP jil| 0
4.6 CpencTBa TeIeKOMMYHUKAITHH Ji| 0
4.7 JlnanpoexTop niau rpadonpoeKkTop (OBepxd3.1) ji| 0
4.8 DkpaH (Ha IITaTUBE U HABECHOMN) Ji| 0
5. YYEBHO-IPAKTUYECKOE U YYEBHO-
JIABOPATOPHOE OGOPYJIOBAHHUE
51 AynuTopHas J0cKa ¢ MAarHUTHOM MOBEPXHOCTHIO U ji| 100
Ha0OPOM MPHUCTIOCOOJICHHI ISl KPETIIICHHUS
Ta0IUI]
5.2 Jlocka MarHuTHas ¢ KOOPJIMHATHOM CETKOM | 100
5.3 KoMIiekT ”HCTpyMEHTOB KJIaCCHBIX: JINHEHKA, i 100
TpaHcrnopTup, yroishuk (30, 60°), yronsauk
(45°, 45°), mupkyns
6. CIIEMAJIN3UPOBAHHAS YYEBHAS
MEBEJIb
6.1 KoMnbrotepHslii cTo i 0
6.2 [Ika¢ cekuroHHBIN Il XpaHeHHUs 000pyIOBaHUs D 100
6.3 HIkad ceKuMOHHBIN ISl XpaHEHUS JTUTEPaTyphl U Dl 100

JIEMOHCTPAIIMIOHHOTO 000pyI0BaHMs (C




OCTEKJICHHOM Cpe/IHEN 4acThIO)

6.4 CTeH/JT SKCIIO3UITMOHHBIH Ji| 100
6.5 Sy ast XpaHeHust TabIIuI D 100
6.6 [ItaTuB aJ1s TaOJIHI] Ji| 0
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