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INJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSA YYEBHOI'O ITPE/IMETA

JINYHOCTHBIE:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKW; KPUTUYHOCTh MBIIUICHUS, YMEHHE pacCIlO3HABaTh JIOTMYECKH
HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT (DAKTa;

- TOTOBHOCTh M CIIOCOOHOCTh BECTH JIUAJIOT C JAPYTUMH JIFOJbMH, TOCTUTaTh B HEM
B3aMMOITIOHUMAaHUS, HAXOAUTH OOIIKE 1IEJIU U COTPYIHUYATD JIJISL UX JOCTHKCHUS;

- HaBBIKM COTPYOHHUYECTBA CO CBEPCTHUKAMH, JE€TbMHU MIJIAJIILIETO BO3pPACTa,
B3POCIBIMUA B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, YU4eOHO-HUCCIe0BATEIHCKOM,
IPOEKTHOM U JPYTUX BUIAX JCATEILHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCJIE CAaMOOOpPAa30BaHUIO, HA
MPOTSKEHUH BCEH KU3HU; CO3HATEIbHOE OTHOIIIEHHUE K HETPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCIIEITHON MTPOeCCUOHAIBHOM 1 00IIECTBEHHOM A TEILHOCTH;

- JCTETHMYECKOE OTHOIICHHE K MHUPY, BKJIIOYas OSCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA;

- OCO3HaHHBIM BBIOOp Oyaymier mpodecCudn ©W BO3MOXHOCTH peaau3aliuu
COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB; OTHOIIICHUE K MPOGEeCCUOHATBHOM JIeATEILHOCTU KaK
BO3MOXKHOCTH y4YacTUsl B PENIEHWU JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
OOIIECTBEHHBIX MPOOJIEM;

MeTanpeaMeTHbIe:

- YMEHHE CaMOCTOSITEJIbHO OIpPEAeNATh IENH CBOEro OOy4YeHHs, CTaBUTh H
dbopMynupoBath A ceOs HOBbIE 3a/Ja4M B yu€0Oe M TMO3HABATENBHOM IESTEIBHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MTO3HABATEIBHON JIESITEIIbHOCTH;

- YMEHHE CaMOCTOSITEIbHO IJIAHUPOBATh IYyTU TOCTHKEHHS LEJEH, B TOM YHUCIE
aJbTepHATUBHBIC, OCO3HAHHO BHIOMpaTh Hambonee A(PPEeKTUBHBIC CIIOCOOBI PEIICHUS
y4eOHBIX U TTO3HABATEIBHBIX 3a]1a4;

- YMEHHE COOTHOCUTHh CBOM [JIEUCTBUSA C IUIAHUPYEMBIMU pE3ylbTaTaMH,
OCYILECTBIISITh KOHTPOJIb CBOEH JEATEIbHOCTH B IPOLECCE AOCTHKEHUS pe3ynbrara,
OTPENIETATh CIOCOOBI JCHCTBUM B paMKax MPEIIOKEHHBIX YCIOBHH M TpeOOBaHUM,
KOPPEKTUPOBATH CBOU JICMCTBUSA B COOTBETCTBUM C U3MEHSIOIICHCS CUTYAIUEH;

- YMEHHE OILICHHWBATh MPABUIHLHOCTH BBIMOJHEHUS Yy4eOHOU 3aja4ul, COOCTBEHHBIC
BO3MOYKHOCTH €€ peLICHUS;

- BJIAQJCHUE OCHOBAMHM CAMOKOHTPOJIS, CAMOOLICHKH, TPUHATUS PpELICHUN U
OCYIIECTBICHUSI OCO3HAHHOTO BHIOOPA B YUEOHOW W MO3HABATEIIBHOMN JCATEIHHOCTH;

- YMEHHE MPOAYKTUBHO OOIATHCS W B3aUMOJEHCTBOBATH B MPOLECCE COBMECTHOM
JESTENHHOCTH, YYWUTHIBATH TO3HMIIMH JPYTHUX YYACTHUKOB NESATEIbHOCTH, d(PPEKTUBHO
paspeniatb KOHQIUKTHI;

- BIIaJICHE HaBBIKAMH MTO3HABATEIBHON , y4€OHO-MCCIIEIOBATEIBCKOM U MPOEKTHOM
JESTENHPHOCTH, HAaBBIKAMH pa3pelieHuss MpoOJeM; CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pPEUICHUs MPaKTUYECKUX 3a/1ay, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

- TOTOBHOCTb M  CHOCOOHOCTh K  CaMOCTOSITENIbHOM  MH(OPMAIMOHHO-
MMO3HABATEJILHOW MESTEIbHOCTH, BKJIIOYAsh YMEHHUE OPUEHTHUPOBATHCA B Pa3IUUYHBIX



MCTOYHUKAX UHPOPMAIIUU, KPUTUUECKU OIIEHUBATh U MHTEPIPETUPOBATH UH(OpPMAIIHIO,
MOJIY4aeMyI0 U3 Pa3InYHbIX UCTOYHUKOB,;

- yMEHHUE WCIOJb30BaTh CpeACTBa HH(GOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
texHonoruil (MKT) B pelieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aI[MOHHBIX
3a7auy ¢ coOofeHueM TPeOOBaHUI SPrOHOMHUKH, TEXHUKH OE€30MacHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBBIX U ACTETUYECKUX HOPM, HOPM HHQPOPMAIIMOHHOU
0Ce30I1aCHOCTH;

- BJIAJICHUE SI3BIKOBBIMHM CPEJCTBAMH — YMEHHE SCHO, JOTUYHO M TOYHO M3JIaraTh
CBOIO TOUKY 3PEHUSI, UCTIOIh30BaTh aJICKBATHBIC SI3BIKOBLIE CPE/ICTRA,;

- BJIQJICHUE HaBBbIKAMU TTO3HABATEJIBHOU pe(UICKCUU KaK OCO3HAHHSI COBEPIIIAEMBbIX
JEUCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAaHMM, I'PAHUI] CBOETO
3HAHUS U HE3HAHMsI HOBBIX MMO3HABATEIBHBIX 33714 U CPEJCTB UX JTOCTHKCHUS;

npeaMeTHble (yrIyOJIEHHBIN YPOBEHB):

-chOpMHUPOBAHHOCTH MPEICTABICHUN O MareMaTHKe KaK 4acTU MUPOBOW KYJIBTYpPbI
U O MECTe TIeOMETPUM B COBPEMEHHOHN IMBUJIM3AIMU, O CIOCO0ax OMuUCcaHus Ha
MaTeMaTHYECKOM SI3bIKE SIBJICHUN PEaIbHOTO MHPA;

- c(opMUpPOBAaHHOCTH TPEACTABICHUNA O MaTEeMaTUYECKUX TOHATHUIX KaK O
BAXHEUIITUX MaTEMaTUYECKUX MOJEIAX, MO3BOJIAIONIMX OMHUCHIBATh U M3ydaTh pPa3HbIC
MPOILIECCHl W SIBJICHUS; TMOHMMAaHHE BO3MOXXHOCTH aKCHOMATHYECKOTO TOCTPOCHUS
MaTeMaTHYECKUX TCOPHUH;

-c()OPMUPOBAHHOCTh TMPEJCTABICHUN O HEOOXOJUMOCTH JOKa3aTeNIbCTB MIPH
000CHOBaHUU MaTEeMAaTUYECKUX YTBEP)KICHHM M PpOJM aKCUOMAaTHKUH B MPOBEICHUU
NEAYKTUBHBIX PAaCCYKICHUN;

- c(hOpMHPOBAaHHOCTH MOHATUHHOTO ammapara MO0 OCHOBHBIM pasfelnaM Kypca
reOMETPHUH; 3HAHHMS OCHOBHBIX TeopeM, (GOpMyT W YMEHHUS HMX MPUMEHSTH, YMEHHs
JI0Ka3bIBaTh TEOPEMbI U HAXOIUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

- c(hopMHPOBAaHHOCTH YMEHHUI MOJEIUPOBATH pealibHbIE CUTYallUH, MCCIENOBaTh
OCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATH NOJYUEHHBII pEe3yabTarT;

- BJIAJICHUE TE€OMETPUYECKUM SI3bIKOM; Pa3BUTUE YMEHUS HCIOIb30BATH €ro IS
OMMCAaHUS  TNPEIMETOB  OKPYXKAIOIIEro  MHUpa;  pa3BUTHE  MPOCTPAHCTBEHHBIX
MpeICTaBIeHU N, N300Pa3UTENBHBIX YMEHUM, HABBIKOB T€OMETPUUECKUX MOCTPOCHUH;

- BJAJEHUE METOJaMH [I0Ka3aTelIbCTB M AQJIrOPUTMOB pEILICHUS; YMEHHUE UX
MIPUMEHSTh, TPOBOAUTH JOKA3aTEIbHbIEC PACCYKICHUS B XO/€ PEIICHUS 3a/1a4;

- BIAJICHUE OCHOBHBIMHU HNOHATUAMHU O IUIOCKMX H MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, UX OCHOBHBIX CBOMCTBaX; CGHOPMUPOBAHHOCTH YMEHHSI
pacrmo3HaBaTh Ha YepTexax, MOJACIAX U B PEATHbHOM MHUPE T€OMETPHUECKUE (DUTYPHI;
MPUMEHEHUE HW3YYCHHBIX CBOWCTB reoMeTrpuueckux Quryp u Gopmyn nus pereHus
reOMETPUUECKUX 3a/1a4 U 33/1a4 C IPAKTUYECKUM CO/IEPKaHUEM;

- BIAJICHUE HABBIKAMU HCIIOJIB30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM MpPHU
pelIeHnHy 3a1ay;

- BIAJIEHWE  CTaHJAPTHBIMU  TOpPUEMAMHU  PEIICHHS  pPAlMOHAIBHBIX U
UppaIlMOHATBHBIX, TMOKA3aTEIbHbBIX, CTEMEHHBIX, TPUTOHOMETPUUYECKUX YpaBHEHUU H
HEPABEHCTB, UX CUCTEM;

- cOpMHUPOBAHHOCTH MPEACTABICHUN O Tpolleccax U SBICHUSIX, HMEIOIIUX
BEPOSITHOCTHBIN XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B peajibHOM MHpe, 00



OCHOBHBIX MOHATHSX JIEMEHTAPHON TEOPUU BEPOATHOCTEMN; CHOPMUPOBAHHOCTh YMEHHM
HaXOIUTh M OLEHUBAaTh BEPOSTHOCTH HACTYIUIEHHS COOBITUH B MPOCTEHIIMX
IIPAKTUYECKUX CUTYallUsAIX U OCHOBHBIE XapaKTEPUCTUKU CIyYaNlHbIX BEJIUYNH;

- ¢()OpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUSAX MaTeMaTUYECKOrO
aHajaM3a U UX CBOWCTBAX, BIAJICHHE YMEHHUEM XapaKTepU30BaTh MOBEACHHUE (PYHKIIHH,
HCIIOJIb30BAaHKE MMOJIYYEHHBIX 3HAHUW U1 ONIMCAHU U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEN;

- BJIaJICHUE YMEHUSIMHU COCTaBICHUS BEPOATHOCTHBIX MOJEIEH 10 YCIOBUIO 3a1a4u
M BBIYHMCIICHHS] BEPOATHOCTU HACTYIUIEHHS COOBITUH, B TOM 4YHCIE€ C NPUMEHEHHEM
dopMyn KOMOMHATOPUKMA M OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH; HCCIEAOBAHHE
CJIy4alHbIX BEJIWYHH 110 UX PACIPEACIICHHUIO.

IINIAHUPYEMBIE PE3VYJIIBTATBI U3YYEHUSA YYEGHOI'O INTPEIMETA

Ilnanupyemblie pe3yjbTaThl H3y4eHHsI MO0 TeMe «Uuc/ioBble U O0yKBEHHbIE
BbIPasKeHU D)
BpInyCKHUK HAYYHTCH:

BBITTOJTHATD apI/I(l)MeTI/IIIGCKI/Ie ﬂCﬁCTBI/ISI, COo4YCTadA YCTHBIC U TMCbMCHHBIC IIPUCMBI,
IMPUMCHCHUC BBIYUCIIMTCIIbHBIX yCTpOﬁCTB; HaXOOUTDb 3HAYCHUA KOPHA HaTypaHBHOﬁ
CTCIICHH, CTCIICHHU C pPalWOHAJIbHBIM II0KAa34TCJICM, HOFapI/I(bMa, HUCIIOJIB3YyA IIPpH
H€O6XO,III/IMOCTI/I BBIYUCIIUTCIBHBIC YCTpOP'ICTBa; IIOJIB30BAaThCA OHCHKOﬁ )41 HpHKHI[KOﬁ
IMpH MMPAKTUYICCKUX PACUCTAX;

IMPUMCHATL IIOHATHA, CBA3AHHBIC C ICIIMMOCTBIO HCJIBIX YHUCCI, IIPHU PCUICHHUU
MAaTCMaTHYCCKHX 3aJa4,

HAaXOJIUTh KOPHHM MHOIOWIEHOB C OJHOW MEPEMEHHOM, pacKiIaJbIBaTh
MHOTOYJICHBI HA MHOXKUTEIIH;

IPOBOAUTH MPEOOPA30BAHMS YUCTIOBBIX M OYKBEHHBIX BHIPAKCHHH, BKIIOYAIOITHAX
CTETICHH, PaJUKaJIbI, TOTapU(GMbI 1 TPUTOHOMETPUUIECKHE (PYHKITUH.

BblHyCKHHK MOJYYUT BO3SMOKHOCTDb:

BBITIONHATh TMPAKTHYECKHEe pacueThl 1o ¢dopMmyrnaMm, BKIO4Yas GOPMYIIbI,
coJiepKaIne CTETICHH, PaIUKAIIbI, JOTapru(Mbl U TPUTOHOMETpHUUIECKHE () YHKIIUH, TIPU
HEOOXOIMMOCTH  WCTOJB3YysSd  CIPaBOYHBIE  MaTepuajabl W MPOCTeHIne
BBIYMCIIUTENBHBIE YCTPOMCTBA.

Ili1anupyemblie pe3yabTarhbl H3yUeHHs 10 TeMe «DYHKIUU U TPaPuKm»

BbINyCKHUK HAYYHUTCSH:

- OMNpeNeNsATh 3HaueHHe (QYHKIUM IO 3HAYCHHUIO apryMeHTa MOpHU Pa3IUdHBIX
crioco0ax 3amaHust QyHKIUU;
- cTpouTh rpadUKd M3YYEHHBIX (DYHKUMMA, BBIIONHATH MPeoOpa3oBaHUs

rpauKoB;



- OIIUCBIBATh MO IrpaduKy U no Gopmysie NOBEACHUE U CBOMCTBA (YHKUMUA;

pemarb ypaBHEHUS, CUCTEMbl YpaBHEHUMH, HEPaBEHCTBA, UCIIOJIb3Ys CBOWCTBA
(GyHKUIUN U UX rpapuyecKue npeIcTaBICHHUS.

BbInyCKHMK MOJY4YUT BO3MOKHOCTb:

ONMKCHIBaTh M HUCCJIEAOBATh C MOMOUIbIO (PYHKIUH peanbHble 3aBHUCHUMOCTH,
MPEACTABIATh UX T'paUUECKH; HHTEPIPETUPOBATH IPAPUKU PEATbHBIX MPOLECCOB.

Ili1anupyemble pe3yabTaTbl H3yYeHHS 110 TeMe «YPaBHEHUA U
HEepPaBEeHCTBA»
BpInyCKHUK HAyYHUTCH:

peuiaTb PANUOHAJIBHBIC, ITOKA34dTCIIBHBIC U JIOI‘apI/I(i)MI/IIICCKI/IC YpaBHCHUA U
HCPABCHCTBA, UPPANUOHAJIBHBIC U TPUTOHOMCTPUYICCKUC YPABHCHUA, UX CUCTCMBI,

AOKa3bIBATb HCCJIOKHBIC HCPABCHCTBA,

peuiaTb TCKCTOBBIC 3aa4U C IIOMOIIBIO COCTABJICHUA ypaBHeHPIﬁ, N HCPABCHCTB,
HHTCPIIPETUPYSA PE3YIbTAT C YUYCTOM OrpaHI/I‘IGHI/II;'I YCIIOBHUA 3aad4H,

U300paXkaTh HA KOOPJMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUU U
HEPaBEHCTB C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

HaXOAUTh MPHUOIMKEHHBIE PEIICHUS YpPaBHEHUW M MX CHCTEM, HCIOIb3Ys
rpaduueckuii MeTo;

peniath ypaBHEHHs, HEPaBEHCTBA U CHCTEMbI C NMPUMEHEHHEM TrpadUuyecKux
IpeACTaBICHUN, CBOUCTB () YHKITUH, TPOU3BOTHOM;
BpInyCKHMK MOJTYYHUT BO3MOKHOCTh:

UCITOJIB30BaTh MIPUOOPETEHHBIC 3HAHUS U YMEHHUSI B MPAKTUICCKON JIEITCIIBHOCTH
U TIOBCCIHCBHOM JKW3HM JUISI  TOCTPOCHHS W  HMCCICIOBAHHUS  IMPOCTEHIITNX
MaTEMAaTUYECKUX MOJIEJIEH.

Ilnanupyembie pe3yjbTaThbl H3Yy4YeHHS MO TeMe «JIeMeHThl KOMOUHATOPUKH,
CTATUCTUKH U TEOPHHU BEPOATHOCTEI»

BbINMyCKHUK HAYYHUTCS:

- pemiath TPOCTEHIHe KOMOWHATOPHBIE 3a7a4d METOJOM Tiepedopa, a TakKe
C HCIIOJIb30BAaHMEM W3BECTHBIX (opmyl, TpeyrodbHuka Ilackans; BBUUCTATH
kodhpummentsl 6mHoma HeioToHa 1o hopmyrie U C UCTIOIB30BAaHMEM TPEYTOJbHUKA
ITackans;

- BBIYUCJIATH, B IPOCTEHIIINX CITydasiX, BEpOATHOCTH COOBITHI Ha OCHOBE MOJICYETA
YHCJIa UCXOJI0B.

BbInyCKHMK MOJYYUT BO3MOKHOCTh:



- AHAJIM3UPOBATh  pEAJbHBIE YHUCIIOBBIE JaHHbIC, MPEICTAaBICHHbIE B BUIE
auarpaMm, rpa@ukos;
- aHaJTM3UPOBATh UHPOPMAIIUIO CTATUCTUYECKOTO XapakTepa.
I'eomerpus

Ili1anupyemble pe3yabTaThl H3yYEeHHS 110 TeMe
« ITapanieJJbHOCTH NPAMBIX M IVIOCKOCTEH»

BpInyCKHUK HAyYHTCH:

U I/I306pa)KaTB IreOMCTPHUICCKHUC q)HprBI n TCJIa, BBIIIOJIHATDH qepTém 10
YCIIOBHUIO 3a1a1H,
U pemiatb TCOMCTPHYCCKHUC 3aJa4d, OIMpPasiChb HaA HU3YUYCHHBIC CBOMCTBA

IUIAHUMETPUYECKUX M CTEPEOMETPUUYECKUX (GUTYp M OTHOIICHHH MEXIy HHUMHU,
OpUMEHsIs anredpandyeckuii 1 TPUrOHOMETPUUECKH anmnapar;

U IMPOBOAUTDL NOKA3ATCIIbHBIC PACCYXXICHUA IIPpU PCIICHUU 3a/1a4, JOKA3bIBATh
OCHOBHBIC TCOPCMBI KypCa,
U BBIUMCIISAITH  JUHEHWHBIC DJEMCHTBHI U yrjbl B IPOCTPAHCTBCHHBIX

KOH(UTypanusx, 00beMbl U IJIOMIAJAN TMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI M UX
MPOCTEUIINX KOMOWHAITU;

. MPUMEHATh KOOPJUHATHO-BEKTOPHBIM METO]T /ISl BEIYMCIICHHS] OTHOIICHUH,
PACCTOSIHUM U YTJIOB;
. CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U M300pakaTh CEUEHUs TEJ BPAILICHHUS,

BbIHyCKHI/IK MOJIYYUT BO3ZMOKHOCTD:

UCITIOJIB30BaTh NMPUOOPETEHHBIC 3HAHUS U YMEHHUS B IPAKTUUECKON JMeATeIbHOCTH
1 TIOBCETHEBHOM KU3HU JJIS:

o UCCIIeZIOBaHUS (MOJICIIMPOBAHMS) HECIOKHBIX MPAKTUICCKUX CUTYaAIluil Ha
OCHOBE M3YYEHHBIX ()OPMYJT U CBOUCTB (UTYD;

o BBIUUCIICHUS IJTUH, IJI0IIAeH U 00BEMOB pealbHBIX 0OHEKTOB MPHU PEIICHUU
MPAKTUYECKUX  3a7ad, HCIONB3ys TMpU  HEOOXONMMOCTH  CIPABOYHUKH U
BBIUNCIIUTENBHBIE YCTPOHCTBA

TpeOyemble pe3ybTaThl 00yUeHMSsI
YucaoBble 1 0yKBEHHbIE BHIPAYKEHH ST
YMeTb:

* BBHINIOJHATH apU(PMETHUSCKUE MEUCTBHS, COYETas YCTHBIE M IHUCHMCHHBIC
MIPUEMBI, TPUMEHSS BBIYMCIUTEIBHBIE YCTPOMCTBA; HAXOAWUTH 3HAYEHUS KOPHSA
HATypaJbHOW CTEMEHHM, CTEMEeHW C pAINMOHAIBHBIM TIOKa3aTesieM, Jorapudma,
UCIONb3Yysd .MPU HEOOXOJUMOCTH BBIYUCIUTEIbHBIE YCTPOMCTBA; TOJIH30BATHCS
OLIEHKOM M MPUKUJKON IPU MPAKTUYECKUX PaCUeTaX;



* IPOBOJIUTH IO U3BECTHBIM (POPMYJIaM M MpaBUIaM IpeoOpa3oBaHusl OYKBEHHBIX
BBIPAKEHU M, BKIIOYAIOIINX CTENEHU, PaJUKabl, JOrapu(@Mbl U TPUTOHOMETPUUYECKHE

byHKIMY;

* BBIYUCIIATH 3HAYEHHUS] UYHUCIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBISSA
HE00XO0IUMBbIE TTOJICTAHOBKH M MPeoOpa3oBaHus;

e BBINIOJIHATh  JEUCTBUA C  KOMIUIEKCHBIMM  YHCJIaMH, II0Jb30BaThCS
FEOMETPUUYECKOW HWHTEPIPETAUUEN KOMIUIEKCHBIX YHCEJN, B MNPOCTEUIIMX CIIydasX
HaXOJIUTh KOMILUIEKCHBIE KOPHU YPaBHEHUM C NEHUCTBUTEIBLHBIMU KO3 UIIIEHTAMU

HCIOJIb30BaTh MNPHOOPEeTEHHbIE 3HAHUS M YMEHHSI B MNPAKTHYECKOU
AEATEJIbHOCTH M MOBCEHEBHOM KU3HM JIs

* MpaKTUYECKUX pacyeToB Mo (opmynam, BkIoudas (HOpMysbl, CoJepKallue
CTEeNeHH, paJuKaibl, JJOrapudMbl U TPUTOHOMETpUUYECKHEe (HYHKIMH, oOpamiasch npu
HEOOXOJMMOCTH K  CIPaBOYHBIM MaTepuajsaM ¢ MPUMEHsS  MpocTeiine
BBIYHMCIIMTENBHBIE YCTPONCTBA.

DYyHKIUHN U TPaPUKHU
YMeETh:

* OIIpECIIATh 3HaUCHHE (PYHKIIMH 110 3HAYCHUIO apryMeHTa MPH Pa3IMUHBIX CII0co0ax
3a1aHus PYHKITUY;

* CTpOUTDH rpadMKu U3yUYEHHBIX (PYHKITUH;

* ONHUCHIBATHh O TpauKy W B MPOCTEHIHMX cClydasx 1o (opMyle IMOBEJCHUE U
cBOMCTBa (DYHKIIHH;

* HAXOJUTh 10 Tpaduky GYHKIIMKA HAMOOIBIINE U HANMEHBIITNE 3HAUCHUS;

* pemarb ypaBHEHHS, NPOCTEUININE CHUCTEMbI YPABHEHHUM, HWCHOJIB3Yys CBOMCTBA
byHKIMN 1 uX rpaduKy;

* HCCIEOBaTh B MPOCTEUINUX Ciydasx (YHKIMA HA MOHOTOHHOCTb, HAXOJHUTh
HauOOJIBIITNE ¥ HAUMEHbIIINE 3HaYeHUS! QYHKIIUN, CTPOUTH rpad)iKi MHOTOWICHOB U
MPOCTEUINIUX  pallMOHANbHBIX  (QYHKIMA  C  HKCIOJB30BAaHWEM  ammapara
MaTeMaTU4eCKOro aHaln3a; UCHOJIb30BaTh NMPUOOPEeTeHHbIe 3HAHUS U YMEHHS B
NMPAKTHYECKOH AeSITeJIbHOCTH U NOBCEAHECBHOM KU3HM ISl

* OMHCAHWS C TIOMOINIBI0 (PYHKIIUH Pa3IMUYHBIX 3aBUCUMOCTEH, MPEICTABICHUS WX
rpadudecku, HHTEpIpeTaiy rpaduKoB.

Hauana mareMaTn4ecKoro aHajamnsa



yMeThb:

* BBIYHUCIISITH NMPOU3BOJHBIE U MEPBOOOPA3HBIC JIEMEHTAPHBIX (PYHKIIUM, UCTIONIB3YS
CIIPABOYHbBIE MATEPUAIIBI;

* BBIYUCIISITh B IPOCTEHIINX CIy4YasX IUIONIAAN C UCIOJIb30BaHUEM MTEPBOOOPA3HOM ;

HCIIOJIBb30BaAThH l'[pHOﬁpeTeHHbIe SJHAHUA H YMEHUA B HpaKTH‘ICCKOﬁ
ACATCJIBbHOCTH H HOBceIlHeBHOﬁ JKU3HHU TJIA

* peuieHus MNPUKIAAHBIX 3a7a4, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKHX U
(u3nUecKuX, Ha BRIYMCICHUE HAUOOIBIINX U HAMMEHBIINX 3HAUCHHH, HAa HaX0XKIECHUE
CKOPOCTH U YCKOPEHHUS.

YpaBHeHUsS ¥ HEPABEHCTBA
YMeETh:

* pemarh paluMoOHaIbHBIC, TOKAa3aTeJIbHbIE H JIOTapu(pMUUECKUE YpaBHEHUS U
HEpPABEHCTBA, MPOCTEUIINE UPPALTMOHATBHBIE U TPUTOHOMETPUYECKUE YPABHEHUSI, UX
CHCTEMBI,

¢ COCTABJATDH YPAaBHCHUA U HCPABCHCTBA 110 YCJIOBUIO 3a/1a49U;

* HCMOJb30BaTh IrpaUUYecKuil METOA ISl MPUOIUKEHHOTO pPEelIeHUs YpaBHEHUH U
HEPABEHCTB;

* n3o0paxkaThb Ha KOOPAMHATHOW IJIOCKOCTHM MHOKECTBA PEIICHUH MPOCTEUIINX
YPaBHEHHI U UX CUCTEM.

HCNOJIb30BATHL TPHOOpEeTeHHbIe 3HAHUA M YMeHMS B NpPaKTH4YeCKO#
AeITeJIbHOCTH U MOBCEIHEBHOM KU3HU J1JIs1

* IOCTPOCHUS U UCCIIETOBAHUS MPOCTEHIINX MATEMATUYECKUX MOJIETIEH.
JJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKYU U TEOPUH BEPOSATHOCTEM
yMeTh:

* pemath TPOCTEHIIME KOMOWHATOPHBIE 3aJadl METOAOM Tmepedopa, a TakkKe ¢
MCITIOJIb30BAaHUEM U3BECTHBIX (POPMYIT;

* BBIUMCIISITH B MPOCTEUIINX CIAydasiX BEPOSTHOCTU COOBITHII HA OCHOBE MOJICUETa
YUCJIa UCXOJ0B.

HCNOJIB30BaTh MNPHOOpPETeHHbIE 3HAHUS W YMEHHSI B NPAKTHYECKOM
AeSITeJIbHOCTH U MOBCEHEBHOM KU3HU J1JIA

* aHaiM3a peajbHBIX YHUCJIOBBIX [IaHHBIX, MPEJICTABICHHBIX B BHJE AHATPAMM,
rpauKoB;

¢ a”HaJin3a I/IHCI)OpMaI_II/II/I CTaTUCTHUYCCKOI'O XapaKTcpa



TpeOyembie pe3yJibTaTbl 00y4eHHs BBIIYCKHUKOB 110 TeOMETPHUH
J10J12KHBI 3HATH:

. MHororpannuku. IIpu3ma, ee ocHoBaHuUs, OOKOBBIE peOpa, BbICOTa, OOKOBas
NOBepXHOCTh. IlpsiMass W  HakiIoOHHAas, mnpusMa. lIpaBwibHAs TpHU3Ma.
[Mapamnenenunen. Ky6.

[upamunma, ee ocHoBaHUE, OOKOBbIE peOpa, BBICOTA, OOKOBas IMOBEPXHOCTH.
Tpeyronwsnas nupamuza. [IpaBunbHas nmupamuaa. Y cedeHHas TUPAMHUIA.

Cummerpun B KkyOe, mapamienenunezne, npusme u nupamuge. [lonstue o
CUMMETPUHM B MpPOCTpaHCTBe (LEHTpajibHAas, oceBas, 3epkaibHasi). [lpumepsl
CUMMETPHUH B OKPYIKAIOIIEM MHUpE.

Ceuenus kyOa, IpU3MbI, TUPAMUJBIL.

[IpencraBnenne o MpaBUIBHBIX MHOTOTPAaHHUKAX (TeTpa’ap, KyO, OKTadp,
J0JEKa’ AP U UKOCASP).

Tema u mnoBepXHOCTHM BpameHud. LuavHAp W KOHYyC. YCEUEHHBIM KOHYC.
OcHoBaHMe, BBICOTA, OOKOBasi MOBEPXHOCTh, OOpaszyromias, pa3BepTka. OceBbie
CEUCHUS U CEUCHUsI, ITAPAILICIIbHBIE OCHOBAHMUIO.

ap u cdepa, ux ceyeHus, KacaTesabHas TNIOCKOCTh K cepe.

OOBeMBI TEIT M ILT0IAIN BX MoBepxHocTel. [ToHsTHE 00 00BeMe Tema. OTHOMIEHNE
00BbEMOB ITOJOOHBIX TEI.

®opmyibl 00beMa KyOa, MPSIMOYTOJIBHOTO Mapauieienuneaa, Mpru3Mbl, IIUIHHIPA.
®opmynsl o0beMa TUpaMUIbl M KOHyca. DOpMysbl IUIOMIAAU ITOBEPXHOCTEH
UIMHAPA U KoHyca. @opMyIiel 00beMa Iapa U Iiomaan cepol.

Koopaunatel u BekTopsl. JlexapToBel KOOpAMHATHEI B npocTtpaHcTBe. dDopmyiia
PACCTOSIHHSI MEXIY ABYMS TOUKaMu. YpaBHeHUs cepbl u miockoctu. Dopmyna
paccTosIHUA OT TOYKH 10 IJIIOCKOCTH.

Bekropel. Moayne BekTopa. PaBeHcTBO BekTOpoB. ClOXKEHHE BEKTOPOB U
YMHOKEHHE BEKTOpPA Ha YMCJIO. YTOoJ MexIAy Bekropamu. KoopamHatsl BEKTOpA.
CkansipHoe Ipou3Be/IEHHE BEKTOPOB.

JL0/IZKHBI yMeTh:

pacro3HaBaTh Ha 4YepTekax U MOJIENSAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TPEXMEPHBIE OOBEKTHI C UX OMUCAHUAMU, U300PAKEHUIMU;



aHANIM3UPOBATH B MPOCTEHMIIMX ClIydasX B3aMMHOE paCIONIOXKEHUE OOBEKTOB B
MIPOCTPAHCTRBE;

I/I306pa)KaTB OCHOBHBIC MHOT'OTPaHHUKH W KPYTJILIC TCJIA; BBITOJHATH YCPTECIKHU 110
YCIIOBHAM 3a1a4;

CTPOUTH IPOCTEUIINE CEUeHUsI KyOa, MPU3MbI, TUPAMHUIBI;

peliarh IMUIAHUMETPUYECKUE M TNPOCTEHIIHNE CTEPEOMETPUUYECKUE 3aJayd Ha
HAXOXJICHHE T€OMETPUUECKUX BEJIUYUH (JJIMH, YTJIOB, IIoNaaei, 00beMOB);

HNCIIOJIb30BATH IIPpU PCHICHUNU CTCPCOMCTPUUCCKUX 3aAddd IINIAHUMCETPUUCCKHUC
(I)aKTBI Hn MCTOIBI,

IMPOBOAUTDL AOKA3aTCIbHBIC PACCYKACHUSA B XOAC PCUHICHUA 3a/1a4;

BJIAJICTh KOMIICTCHIUSAMMU yueOHO-TI03HaBaTEIbHOM, LIEHHOCTHO-
OpUEHTAIlMOHHOMW, pedIeKCUBHON, KOMMYHUKATHUBHOW, WH(GOPMAIIMOHHOMH,
COLIMAIbHO-TPYAOBOM.

CIIOCOOHBI MCIIOJIL30BaTh HpI/IO6p€T€HHBI€ 3HAaHUA W YMCHHA B HpaKTquCKOﬁ
ACATCIIBHOCTHU U HOBCC}IHCBHOﬁ KU3HU:

JUISL MCClleIOBaHUsl (MOJEIUPOBAHMUS) HECIOKHBIX MPAKTUUYECKUX CUTyallud Ha
OCHOBE U3yUYEHHBIX (POPMYII U CBOKCTB (UTyp;

BBIUMCIIEHUSI 00BbEMOB U TUIOLIAZCH MOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEN TPH
PEIICHUH MPAKTUYECKUX 3a7a4, UCTONb3Ys MPU HEOOXOIUMOCTH CIPABOYHUKH U
BBIYMCIINTEIIbHBIE YCTPOUCTBA



Conepxanune yueonoro kypca <MATEMATHUKA: AJIEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A,'EOMETPUS» B 10-11 kiaccos

Marematuka
10 kacc
(6 yacoB B HeneJ10, Becero 204 yaca)
IloBTOpEeHUE Kypca ajaredOpbl 0CHOBHOM HIKOJIbI (44)

1. JleiictBuTe/bHBIE Yncaa (14 yacos).
[Tonsarue nefictBuTENbHOTO YKcia. MHOkecTBa ynces. CBOMCTBA JEHCTBUTEIBHBIX YUCEI
Meton wmaremarnueckoi wusHiaykuuu. lIlepectanoBku. Pasmemenus. Couertanus. JlokazareiabcTBO
YHCJIOBBIX HEPABEHCTB JlenmuMoCTh LebIX yrcen. CpaBHEHHE IO MOAYIIO M. 3aJ1a4H C [eJI0UUCICHHBIMU
HeusBecTHbIMHU. KoHTposbpHas pabota Ne 1

2. Teomerpusi HAa mIocKoCTH ( 8 4)
CpoiicTBa OMCCEKTpUCHI yrila TpeyrojpHuKa. PerieHue TpeyrojbHUKOB. BbrumcieHue OuccekTpuc,
Me€JIMaH, BBICOT, PaJNyCOB BIMCAHHOM U OIMCAHHOM OKpYKXHOCTEN. DOpMyIbl IITONIAAN TPEYTrOIbHUKA:
¢opmyna I'epoHa, BbIpaK€HHUS IUIOIIAAU TPEYroJIbHUKA Yepe3 paJAuyC BIHCAHHOW U ONUCAHHOU
OKPY>KHOCTEH.
Boruncnenus yrioB ¢ BepHUIMHON BHYTPH U BHE KpyTra, yrila MeXKIy XOpJaMu U KacatenbHoi. Teopema o
MPOU3BEICHUN OTPE3KOB XopaA. Teopema 0 KacaTenbHOW W cekyileil. TeopemMa 0 cyMMe KBaJIpaToOB
CTOPOH U AMaroHajeu rnapamuiesorpaMma.
Teopema YUessl u Teopema Menenas.

3. PanmonajibHbIE ypaBHEeHHs U HepaBeHcTBaA (18 4, M3 HUX KOHTpPOJIbHasi padoTa Ne2
— 1 4gac).
Panmonaneupie Beipaxenus. @opmynsl OmHOMa HbOTOHA, CyMMBI M pa3HOCTH cTemneHel. [leneHue
MHOTO4WwIeHOB ¢ octaTkoM. Anroput™ EBkimma. Teopema be3y. Kopens MHOrownena. PanronanbHbie
ypaBHeHUsA. CHCTEMBl palMOHAIBHBIX YpaBHEHHH. MeToJ HWHTEpBaJOB peIIeHHUs HEPaBEHCTB.
ParnmonansHbie HepaBeHcTBa. HecTporue HepaBeHcTBa. CUCTEMBI pallMOHATIBHBIX
KontponbHas padora Ne 2

4. Bsenenue B crepeoMeTpuio ( 44)
OCHOBHBIC TIOHSITHS CTEPEOMETpUHU (TOYKa, NpsMasi, IUIOCKOCTh, MPOCTpaHCTBO). [loHatue 00
AKCMOMAaTHYECKOM CI0Cco0e TOCTPOCHUSI TE€OMETPHH.

5. IMapanieJbHOCTh MPSIMBIX U MJI0cKOcTed ( 16 )
[TapannensHble npsiMbie B ipocTpancTBe. [lapamiensHocTh Tpex npsamMbix. [lapamiensHoCTh npsaMoi

U IUIOCKOCTH. B3anMHOe pacrnosioxkeHue NpsMbIX B IPOCTPAHCTBE. YTOJI MEXKIY IBYMsI MIPSIMBIMHU.
CkpemuBaroniyecs: npsiMple. YIUVIbl C COHANPABICHHMHM CTOPOHAaMH. YTOJd  MEXKAY HPSIMBIMH.
[TapamnensHocTs MI0cKOCTER. Ilapamiensable muockoctu. CBOWCTBA MapajuIeNbHBIX IUIOCKOCTEM.
Terpasnp u napamrenenunen. Terpasnap. [lapamnenenunen. 3agaun Ha NOCTPOCHUE CEYCHMM.
KonTtponshsie paboTsr Ne3,4

6. Kopenb crenenu n (12 4y, 13 HUX KOHTPOJIbHasE padoTa Ne 5—1 4ac)
[Mousitue dynkumu u e€ rpaduka dynkums y = x". [ousitue kopHsi crenenu n. KopHu 4érHoit n
HeuéTHOW cTeneHell Apudmernyeckuii kopeHb. CBolicTBa KopHel creneHn n. DyHkuus y =

Vx.®ynxius y =4/x . Kopenb cTeneny n u3 HaTypanbHoro uncia. Konrposbnas pa6ota Ne 5

7. CreneHb MOJIOKUTEIbHOr0 uyncia (13 yacoB, U3 HUX KOHTPOJIbHAs padora Ne6 — 1
4yac)



CreneHs ¢ palrOHAJIBHBIM ITOKA3aTCJICM. CBoliCcTBa CTEIIEHH C palOHaJIbHBIM IIOKAa3aTCJICM. IlonsTHe
npenena mocienoBarensbHocTH. CBoiicTBa mpenenoB. beckoHewHo yObIBaromas reoMeTpHYECKas
nporpeccus. Yucno e. [ToHsiTHE cTEeNeHN ¢ UppalMOHAIBHBIM MoKa3areneM. [loka3arenbHas QyHKIUS
KonTtposnrsHas padota Ne 6

8. IlepneHAMKYJSIPHOCTH MPSIMOi U MJI0cKOCTH (17 4)

[lepneHUKYIAPHOCTD NPSMOM U IUIOCKOCTHU. [lepnieHAuKyIIIpHbIE IPSIMBIE B IIPOCTPAHCTBE.
[TapamtenpHble npsMBbIE, NEPIEHANKYISIPHBIE K IVIOCKOCTH. [IpU3HAK NEPIEHIUKYISIPHOCTH IPSMOM U
IJIOCKOCTH. TeopeMa o psMOH, epIEeHIUKYIIAPHOM K IITIOCKOCTH. [lepneHauKyisip 1 HaKJIOHHBIE. YTOJI
MEXKy NPSIMOM U IIJIOCKOCTBIO.

PaccrosHus OoT TOYKM 10 IJIOCKOCTH. Teopema O TpexX NEpPHeHAMKYJIApax. YTOJ MEXIy NPSIMOU H
IIJIOCKOCTBIO.

JIByrpanHsb1i yrou. [lepneHauKyIsipHOCTb IIOCKOCTEN. IIpsIMOYTrOIbHBIN napaiesIenumen.
Tpexrpannsliii yros. MHororpanHsiii yros. KonrpoabHas padora Ne 7

9. Jlorapugmsl (6 yacos).
Jlorapudm uncna. OcHOBHOE JorapudMuueckoe TOXACCTBO. Jlorapudm mpousBeneHUs, 4acTHOTO,
CTETEeHH, MEePEeX0]l K HOBOMY OCHOBaHUI0. JleCSITHUHBIN 1 HAaTypaibHBIN Jorapudmel. [IpeobpazoBanue
BBIPAKEHUH, cofepKaluX Jorapu(mabl.
Jlorapudmuueckas QyHKIus, ee CBOWCTBA U rpaduK.

10. ITpocreiimme moka3aTejbHble W JorapupMuyecKue ypaBHeHHsi U HepaBEeHCTBA
MeToabl X pemieHus (11 yacoB, U3 HUX KOHTpPoJbHasa padoraNe8 — 1 yac).
[IpocTeitmme moka3aTenbHBIE ypaBHEHHs. lIpocreiimue norapudMudecKkue ypaBHEHHS.
VYpaBHeHUs, CBOIAIIMECS K MPOCTEHIIMM 3aMEHOW Heu3BecTHoro. Ilpocrelinive mnokazaTelabHbIE
HepaBeHcTBa. [IpocTeitmme norapudmuyeckue HepaBeHCTBA. HepaBeHcTBa, CBOAAIIMECS K TIPOCTEHIITUM
3amMeHoU Hen3BecTHOTro. KoHTposibHas padoTa No 8

11. Muororpanuuku (144)
[Tonsitue mMuororpannuka. I'eomerpuueckoe Tteno. Teopema Diinepa. Ilpusma. IlpocTpancTBenHas
teopema Iludaropa. Ilupammma. IlpaBwibHas nupamuga. YcedeHHas mnupamuaa. I[IpaBuibHBIC
MHOTOrpaHHUKU. CuMMeTpus B TPOCTpaHCTBe (LIEHTpasbHas, oceBas, 3epkanbHas). I[lonstue
MPaBUJIBHOTO MHOTOTPaHHUKA. DJIEMEHThl CUMMETPHUH MPAaBUIBHBIX MHOTOTpaHHUKOB. KOHTposbHas

pabota Ne 9

12. Cunyc ¥ KocHHYC yrJa u ynciaa (74acoB).
ITonsitue yrna u ero mepsl. Panuannas mepa yria. OnpezeneHue CHUHyca U KOCHHYyca yria M 4Hcia.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO JJIsi CHHyca W KOCHHYyca. [loHsTHs apkcuHyca,
apkkocuHyca. ITpuMepbl MCHONb30BaHUS apKCHHYca U apKKocuHyca. DopMymbl JUlsl apKCHHYCOB U
apKKOCHHYCOB.

13. TaHreHc M KOTaHI'€HC yIJIa M YUcJa (6 4acoB M3 HUX KOHTPOJIbHBIE padoTa Nel0 — 1
4yac).
OmnpeneneHne TaHreHca U KOTaHreHca yriia. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKAECTBA JJIsl TAHT€HCa
u KoraHreHca. IloHsTHe apkTaHreHca M apkkoTaHreHca. IIpuMmepbl HMCHOJIB30BAaHUS apKTaHIEHCAa M
apkkoTaHreHca. @opMyibl Uil apKTaHTeHca U apkkoTaHreHca. Konrponbhas padota Nel0

14. ®opmy.asbl caoxenus (11 yacos).



CuHyc, KOCMHYC U TaHI€HC CyMMbl M Pa3HOCTH ABYX aprymeHtoB. ®opmyibl npuseaeHus. Cunyc u
KOCHUHYC [JBOMHOrO aprymeHta. Popmyavi noaogunnHo2o apeymenma. lIpeoOpa3oBaHue CyMMBbI
TPUTOHOMETPUYECKHX (YHKIMI B TpPOW3BEACHHWE U TPOU3BEICHHS B CyMMY. Bwipadgwcenue
MPUSOHOMEMPUYECKUX ~ YHKYUll uepe3 MAaHeeHC NON08UHHO20 apzymenma. IlpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHUH.

15. Tpuronomerpuyeckue (yHKIUMH 4YHUCJIOBOro aprymenta (9 4acoB, H3 HHX

KOHTpOJIbHBbIEe padora Nell — 1 yac).

Tpuronomerpuieckre QyHKINN, UX CBOHCTBA U IpaMKH, IEPUOJMIHOCT, OCHOBHOH niepro 1. yHKIHs
y = sin X. ®yaxmms y = cos X. Oynkuus y = tg x. @ynkuus y = ctg x KonrpomnsHas padora Ne 11

16. TpuronomeTpuyeckue ypaBHeHHs1 U HepaBeHcTBa (12 yacoB, U3 HUX KOHTPOJIbLHASA
padoraNel2 — 1 gac).
Pemrenne npocredmmx TPUTOHOMETPUYECKMX YpaBHEHHMW. TpHroHOMeTpuyecKkne ypaBHEHHS,
CBOJSILMECS K IMPOCTEHIINM 3aMEHON Heu3BecTHOro. [IpiMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX
Gopmyn s pemieHus ypaBHeHH. OpHOponHBIE YypaBHEHMs. Peuwienue mpueoHomempuyeckux
Hepasencme. HepaBeHCTBa, CcBOJsIIMECS K NPOCTEHIIMM 3aMEHONM HEW3BECTHOTo. Baenenue
BCIIOMOTaTEeNILHOTO yIJia. 3aMeHa Heu3BecTHOro {=SinX + cosx. KonrtponbHas padora Ne 12

17. IloBTOpeHue Kypca reomerpum (6 )

18. BepositHOCTh coObITHIL. HacToTa. Y Cl10BHAsI BEPOATHOCTDH (8 Yaco).
TabnuuHoe u rpaduueckoe npeacTaBieHue JaHHbIX. UNCIIOBbIE XapaKTEPUCTUKU PAIOB TaHHBIX.
[Toouepénuplii U OJTHOBPEMEHHBIN BHIOOP HECKOIBKUX AJIEMEHTOB M3 KOHEUHOTO MHOYKECTBA.
DneMeHTapHbIe U CIIOKHbBIE cOOBITUS. PaccMoTpeHue ciiydaeB M BEPOSTHOCTh CYMMbI HECOBMECTHBIX
COOBITHI, BEpOSITHOCTb MPOTUBOIOJIOXKHOTO COObITUS. [loHSATHE O HE3aBUCUMOCTH COOBITHIA.
BeposTHOCTE U cTaTHCTHYECKAs YaCTOTa HACTYIJICHUS COOBITHSL.

19. IloBTOpEeHMe Kypca ajredpbl 1 MaTeMaTH4YecKOro anajausa 3a 10 kiaacc (74acoB, u3

HUX KOHTPOJIbHas padora Nel3— 2 yaca).

MaremaTuka
11 kaace
(6 yacoB B Hejaen10, Bcero204 yaca)
1. ®yukuuu u ux rpapuku (20 yacoB u3 HuX 1 yac KOHTpoJbHas padoTaNel)

1.1 ITonsTue ¢Qpynkuum. DneMeHTapHble ¢yHkumn. OOmacTe ompeneieHus W 001acTh H3MEHEHUH
(hyHKIIH. OrpanndeHHOCTh (pyHKIUU. YETHOCTH, HEUYETHOCTH, MEepHOANYHOCTH (yHKIUH. [IpomexyTku
BO3pacTaHusl, yObIBaHMUS, 3HAKOIOCTOSHCTBA W HymH (yHKimH. MccrenoBanue QyHKOHME ¥ TOCTPOGHHE HX
rpadukoB snemeHTapHbIMH MeTofamu. OCHOBHBIE CHOCOOBI mpeoOpazoBaHus rpadukoB. ['padmkn QyHKIHIA,
cofepxamux Moaynd. ['padmku CIIOKHBIX (HYHKIHN

1.2 Mpenen pynkuun u HenpepbiBHOCTL.  [loHsATHe npeaena pyHKuun

Onnocroponnue npenensl. CBoiicTBa npeaenoB GyHKui.. [lonstue HenpepriBHOCTH hyHKIMU. HenpepsiBHOCTH
3JIeMeHTapHbIX QpyHKUMH. Pa3priBHBIE QyHKIMH.

1.3 O6parnbie pynkuuu. ITonsitue 00 o6paTHON GyHKIHHU

B3anmuo obpatHbie pyHKu. OOpaTHBIE TpUTOHOMETpUYecKue QyHKIMH. [IpruMepsl ncnonbp30BaHUs 0OpaTHBIX
TpuroHomerpuueckux Qyukuuii. Kourponsuas pa6ora Ne 1)



2.1naunap, konyc, map — 16 u
Hunuuap. [owarue nunuuapa. [nomane nosepxuoctu nunuuapa. Konyce. Ionstue konyca. I[lnomans
MOBEPXHOCTH KOHYca. YceueHHbIN kKoHyc. Cepa. Illap u chepa. Bzaumuoe pacnonoxenue chepsl 1
iockoctu. Kacarenpnas minockocTs k chepe. [lnomane cheprl. B3aumuoe pacnonoxenue chepsl U
npsimoii. Cdepa BrimcanHas B MIJIHHIPUYECKYIO TOBepXHOCTh. Cdepa BIHCaHHAS B KOHUYECKYIO
noBepxHocTh. CeueHne nMIMHApuIecKoil moBepxHocTH. Chepa KOHMYECKON TTOBEPXHOCTH.
KonTtpossHas padota Ne 2

3.00bembl e (17 u)
ITousarue 00 o0beme Tenma. OTHOIIEHNE 00BEMOB OIOOHBIX TEIL.
®opmynsl 00beMa Kyda, MPsIMOYTOJIBHOTO MapajuleNienuinena, NpusMsel, HWIMHApa. Popmyssl 0ObeMa
MUpaMuIbl U KoHyca. @opMyIIbl IJIOLIAAN MOBEPXHOCTENW HUWIMHpPA U KoHyca. Dopmyinbl oObema 1mapa
Y 10U Chephl.
KonTposbHas padora Ne3,

4. Bekropsbi ( 6 4)
Bekropsl. Moayne BekTtopa. PaBeHCTBO BekTOpoB. Cll0’KE€HME BEKTOPOB M YMHOXKEHHE BEKTOpa Ha
yucno. Koopaunatel Bektopa. KomrmanapHele BeKkTOphl. PasimokeHwe 1o TpeM HEKOMILJIaHApPHBIM
BEKTOPAM.

5. MeToa koopauHat B npocrpancrse (15 4)
JlekapToBBI KOOPJIMHATHI B IPOCTpaHCTBE. DOpMyIIa pacCTOSTHUA MEXIY ABYMSI TOUKaMU. Y paBHEHUS
cdeps! 1 ockoctu. Dopmyra pacCTOSHUS OT TOYKHU A0 IIIOCKOCTH.
VYron mexay Bekropamu. CKalsipHOE Mpou3BeneHne BeKTopoB. KosumnHeapHbie BEKTOphI. Paznoxenue
BEKTOPA MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM
KonTpoabhbie padota Ne 4

6. IlpousBoanas (11 u)
[TonsaTre o nmpou3BogHON (HYHKITUHU, PU3HMUESCKHI U TEOMETPUUYECKUI CMBICIT IPOU3BOTHON. YpaBHEHUE
KacaTenbHOU K rpaduky ¢yHkuuu. [IpousBojiHbBIE CYyMMBI, pa3HOCTH, MPOW3BEICHHS U YaCTHOTO.
[Ipon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (GYHKIUU. [Ipouseoouvie ClONHCHOU U 0Opamuou hyHKyuil.
Bropas npousBonas. KontpoasHas padora Ne 5

7.1IpumeHeHue MPou3BoAHOI (16 )

MaxkcumyMm 1 MUHUMYM (PYHKIIMU. YpaBHeHUE KacaTelbHOU. [Ipubnmxénnbie BeIuucienus. Teopemsl o
cpenneM. Bospactanue u yosiBanue ¢pyHkuuii. [[pon3BogHbIe BRICIIMX MOPSIKOB. BeImykinocTs rpaduka
¢byHKIMH. DKCTpeMyM (YHKIUMU C €IWHCTBEHHOW KPUTHUECKOW TOUYKOM. 3ajaud Ha MaKCUMyM U
MUHUMYM. AcUMIOTOTHL. J{poOHO-nuHeiHas ¢pyHkius. [loctpoenne rpadukoB QyHKIUH ¢ IPUMEHEHUEM
npousBoiHbIX. Dopmyna u psn Teitnopal .Kontponshas padota Ne 6

8. IlepBooOpa3nasi u unTerpaj (13 yacos u3 Hux lyac KOHTpoJILHAasA padoTa Ne6).
[Tnomane kpuBonuHeiHON Tpaneuuu. [loHsTne 00 omnpeneneHHoM wuHTerpaie. I[lepBooOpasHasi.
ITepBooOpa3Hble anemMenTapHbIX pyHkuuil. [IpaBuna Beruncnenus neppoodpasusix. opmyna HerotoHa-
Jleitonuna. Ilpumepsl npuMeHeHus UHTerpana B ¢pusuke u reometpur. Kontpossnas padota Ne 7

9. YpaBHenuss u HepaBeHcTBa (57 4yacoB, M3 HMX 3 4Yaca KOHTPOJIbHbIE PadoOThI
Ne8,9,10,).



9.1 YpaBuenusi. HepaBencrBa. Cucremsl (44.)

PaBHOCWIBHOCTE ypaBHEHUI U HEPABEHCTB . PaBHOCWIIBHBIE npeoOpa3oBaHuUs YPaBHEHUHN.
PaBHOCUIIBHBIE TPEOOpa30BaHNs HEPABEHCTB

9.2 YpaBHenusi-ciaencrBus (94 )

Ilonatue ypaBHeHusA-cienCcTBUA. Bo3BeneHue ypaBHEHHs B 4YETHYHO creneHb. [loTeHuupoBaHue
ypaBHEeHHA. Jorapudmuyeckux Jpyrue npeoOpa3oBaHusi, MPUBOISIINE K YPAaBHEHUIO-CIIEICTBUIO
[IpuMmeHeHre HeCKOIbKUX MTPeoOpa3oBaHu.

9.3 PaBHOCWJILHOCTH YPABHEHHIi U HepaBeHCTB cucTeMaMm.(134)

OcHoBHble TNOHATUS. PemieHue ypaBHEHUH € MOMOINbIO cucTeM. PeleHue ypaBHEHHH ¢
MOMOIIBI0 cucTeM (mpomoinkenue). YpapHenus: Buma f (a(x)) = f (b(x)). Pemienue HepaBeHCTB ¢
MIOMOIIBIO CUCTEM. PerieHne HepaBeHCTB C MOMOILIbI0 cucTeM (mpoaosnkeHue). Hepasencrsa Buna f
(@(x)) > f (b(x))

9.4 PaBHOCHJILHOCTh YpaBHeHHi Ha MHOKecTBax (10 4)

OcHoBHble MOHATUSA. Bo3BeneHne ypaBHEHUS B YETHYIO CTENEHb. Y MHOJKEHUE YpaBHEHHs Ha
¢yukuuto.  [lpyrue mnpeoOpa3oBaHusi ypaBHeHUM. [IpuMeHeHHE HECKOJbKHX MpeoOpa3oBaHUM.
VYpaBHEHMSI C TOTIOHUTENbHBIMU ycinoBusiMHU. KonTposbHast padota Ne 8
9.5 PaBHOCHJILHOCTH HEPABEHCTB HA MHOKecTBax (74 )

OcHoBHble MOHATHS. Bo3BeeHne HepaBeHCTB B YETHYIO CTENEHb. Y MHOKEHHE HEpaBEHCTBA Ha
¢yukuuio  [pyrue mnpeoOpazoBaHus HepaBeHCTB. [IpuMeHeHHME HECKOJIBKHMX MpeoOpa3oBaHUM.
Hepasencta ¢ nononHuTenbHbIMU yeinoBusiMU. Hectporue HepaBeHCTBa
9.6 MeToa MpoMesKyTKOB /IJIsl YDABHEHH I H HepaBeHCTB ( 5 )

VYpaBHenust ¢ moaynasimu HepaBeHcTBa ¢ MoaynsMu. MeToa MHTEPBAlOB ISl HEMPEPBIBHBIX
¢byukuuil. Konrponsnas padota Ne 9
9.7 Ucnosn30BaHue CBOMCTB GYHKIMI NMPHU pellleHUN YPaBHEHUIT U HepaBeHCTB (64)

Hcnons3oBanue obnacteit cymecTBOBaHNs GyHKITUN
Hcnonb3oBanue HeoTpuuareiabHocTd (yHKuui. lcnonb3oBaHWe OrpaHUYEHHOCTH — (PYHKIUU.
Hcnonb30BaHrEe MOHOTOHHOCTH M SKCTpeMyMOB (pyHKIMU. Vcronp30BaHne CBOMCTB CHHYCA M KOCHHYCa

9.8 Cuctembl ypaBHeHHH ¢ HECKOJbLKUMH Heu3BeCTHbIMH (14)
PaBnocunbHOCTE cucteM. Cucrema-ciecTsue. MeTo1 3aMeHbl HEN3BECTHBIX
PaccyxxaeHus ¢ YucinoBbIMH 3HAUEHUSMU MPU PELICHUH YPaBHEHUN U HEPABEHCTB
Kontponpnas padorta Ne 10
9.9 YpaBHeHusl, HepaBeHCTBA U cucTeMbl ¢ mapamerpamu (1 )
VYpaBHenus ¢ napamerpom. HepaBenctsa ¢ napamerpom. CrucTeMbl YypaBHEHUH € TapaMeTpoOM
3aa4u ¢ yCIoBUSMU

10.KommiiekcHbIe ynca (8 yacos).
KomruiekcHbie uncina. ['eoMeTpudeckass MHTEPIpETAlnsi KOMIUICKCHBIX uncen. JleficTBUTEeNbHAS |
MHUMasl 4acTh, MOJYJIb M apryMEHT KOMIUIEKCHOTO 4Yuciia. AnreOpanyeckas ¥ TPUTOHOMETPHUYECCKAsI
(GOpMBI 3aITUCH KOMIUICKCHBIX 4Hceld. ApupMeTHYecKue JACHCTBUS HAJ] KOMIUIGKCHBIMUA YHCIAMU B
pasHbix popmax 3amucu. KOMIUIEKCHO CONpsDKEHHBbIC 4Kcia. Bo3BeleHHEe B HATYPaIbHYIO CTEIICHb
(bopmyna Myaspa). OcHOBHasi TeopemMa anreOphl.

11. IloBTOpEHME Kypca ajredpbl  MATEMATHYECKOI0 AaHAJIN32a, reoMeTpuH (25 yacoB u3
HHX 2 Yaca UTOroBasi KOHTpoJbHasi padora Nell u 10 yacoB pe3epB Ha NPOOHUKH).



Tabauna TeMaTH4YeCKOro pacnpeaejeHnsi KOJM4eCTBa 4YaCOB

«MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» B 10-11 xmaccax

Tema
Ne
Pasnen 10 kiace KomnuectBo |KonTp. XapakTepuCTUKa OCHOBHBIX BUIOB
/1 JacoB paboTta NeATEIbHOCTH YUEHUKA (Ha YPOBHE
y4eOHBIX JICHCTBUIA)
I'nasa I. Kopsn, [ToBTOpEHUE 1
CTEeTeHH, JIOTapu(Mbl 4
§ 1. JlelicTBuTENbHBIC [TonsiTHE NEWCTBUTEIBHOTO BBINOIHATH BEIYUCIICHUS C
quciia quciia NEHCTBUTEILHBIMY YKCIaMU (TOYHBIE U
Muosxecta uncen. CpoiicTsa MpUOIKEHHBIE ), TPE0OPA30BLIBATH
ACUCTBUTCIIBHBIX 9UCCI YHCIOBBIC BhIpAXKEHHS. 3HATH U
Meron matemaTnyeckoi NPUMEHATh 0003HAUEHHs] OCHOBHBIX
VHIYKIUU
AYKIL [TOMHOKECTB MHOKECTBA
[IepecTanoBku .
NENCTBUTENBHBIX YKCel, 0003HAUYCHUS
Pazmemenus
YUCJIOBBIX IPOMEKYTKOB. [IprumeHnsTh
Coueranus 14

JloKa3aTeabCTBO YHCIOBBIX
HEpaBeHCTB JlenrMMOCTb 1ENbIX
qucen
CpaBHeHuE 110 MOAYIIO M
3aiauu ¢ 1eI0YUCICHHBIMU
Hen3BecTHbIMU KOHTpoNbHAs
pabota Nel

METOJI MAaTEMATUYECKOW MHIYKLUHA JUIS
10KA3aTeJIbCTBA PABEHCTB, HEPABEHCTB,
YTBEPKICHUN, 3aBUCAILUX OT
HaTypaJbHOIO N.

OmnepupoBath HopMyIaMu I YUCIa
MEPECTAaHOBOK, PA3MEIICHUN U COYCTaHUI
[IprMeHATH CBOKMCTBA IEIIMMOCTH

(cpaBHEHUS 1O MOJYJIIO M),




[EJIOUYHUCIIEHHOCTh HEU3BECTHBIX MPHU
pelIeHUN 3a1a4

§ 2. PauumonanbHbIE

ypaBHEHHUS
HEpPABEHCTBA

u

PanmnonanbHble BBIpakeHUS
®opmyibl 6uHOMa HbtoTOHA,
CYMMBI U Pa3HOCTHU CTEIICHEN

JleaeHne MHOTOYJICHOB C
octaTkoM. Anroput™m EBkina
Teopema besy
Kopenb MHOrows1€HA
PaunonanbHble ypaBHEHUS
Cuctembl pallMOHAIBHBIX
YpaBHECHUH
Mertoa uHTEpBaIOB PELIEHUS
HEPaBEHCTB
PannonanbHble HEpaBEHCTBA
Hecrtporue HepaBeHcTBa
CucTtembl pallMOHAIBHBIX
HEPaBEHCTB
Kontponbshas padora Ne 2

18

JlokazbiBath hopmyny Ounoma HeroToHa
Y OCHOBHbBIE KOMOMHATOPHBIE
COOTHOILEHUS
Ha OMHOMHANIbHBIE KO3(P(PUIIUEHTHI.
[Tonb3oBaThCcst TpeyroiapHukoM Ilackains
JUISL  pelieHus 3a7a4 0 OMHOMHAJIbHBIX
koapunrentax. OueHuBaTh YUCIO
KOpHEil 11e510r0 anredpandyeckoro
ypaBHeHus. HaxoauTs KpaTHOCTD
KOpPHEM MHOroWwieHa. YMETb JACIUTh
MHOTOWIEH Ha MHOTOWIeH (yroJIKOM
i 1o cxeme ['opuepa). Mcnons3oBarth
JICJICHNE MHOI'OYWIEHOB C OCTATKOM JUISl
BBIICJICHNS LEJIOM  4YacTu
areOpandeckoi ApoOu MpH peleHnn
3a/ad.

YMeTp pemars panroHaIbHbIE
YPaBHEHMS U UX cUCTEMBI. [IpruMeHsTH
pazIu4HbIe MPUEMBI PELICHUS LENBIX
anreOpanveckux ypaBHEHHI: 1moa6op
LENbIX KOpPHEH; pAa3JIoXKEHUEe Ha
MHOXXHUTEIU (BKJIKOYAs METOJ
HeonpeneaEHHBIX KO OUIIMEHTOB);
MOHVM)KEHHUE CTEIIEHH YPABHEHUS;
NOJICTAaHOBKA (3aME€Ha HEM3BECTHOTO).
HaxoauTe 4nciIOBbIE NPOMEKYTKH,
coJieprKaliie KOpHU alreOpandaecKux

ypaBHeHU. PemaTe pannoHaibHbIe




HCpPaBCHCTBA MCTOAOM HHTCPBAJIOB.
Pemate cuctemMbl HCPABCHCTB

§ 3. Kopens crenenu n

[lonstue pyHkuuu u eé
rpaduka OyHKIHS y = X"
IToHsATHE KOPHS CTENEHU N
Kopnu uétHoli 1 HEYETHOU
creneHeil ApudgmeTndeckuit
KOPEHb

dopmynupoBaTh onpeneaeHus (HyHKIUY,
e¢ rpaduka. DopmynupoBath U yMETh
JI0Ka3bIBaTh CBOMCTBA PYHKIMH y = X
dopmynrpoBaTh ONpPEEICHUs KOPHSA
CTETICHHU N, apUPMETHIECKOTO KOPHS
crerneHu n. opMyaupoBaTh CBOMCTBA

CBoiiCcTBa KOpHEN CTENEHU N 12 KOPHEU U IIPUMEHATH UX IIPU
CDyHKLII/IH y = W_CDYHKLU/I;{ y HpCO6p8.30BaHI/II/I YUCJIOBBIX U 6YKBCHHBIX
="%/x BBIpAXKEHUH. BBITOTHATH
KOpeHb CTerieHn n 13 npeoOpa3zoBaHus UPPALUMOHATBHBIX
HATYPAIBHOTO BbIpaKeHUH. DOpMyIUpOBaTH CBOKMCTBA
qucia dyskuun y =3/x , ctpouts rpadux
Kontponwsuas padora Ne 3
84.CrerneHb Crenens ¢ paMOHaIbHBIM DopMyIUPOBATH ONPENEIICHUS CTEIICHU
IIOJIOKUTEIBHOIO [10Ka3areyiemMm C PallMOHAJIBHBIM ITOKA3aTEIEM.
qucia CBoiicTBa CTENEHHU C ®opmMyIUpPOBaTH CBOMCTBA CTEIIEHU C
paLMOHAIBHBIM IIOKAa3aTeIeM palMOHAIBHBIM OKAa3aTeIeM U
[TonsaTue npenena MPUMEHSTH UX MPU TPeoOpa3oBaHUU
IIOCJIE0BATEIILHOCTH YHUCIIOBBIX U OYKBEHHBIX BBIPAKECHUHU.
CaoiicTBa npeaenon @opMyNIUPOBATh OIPEACIICHUS CTENCHHU C
beckoneuno yObIBaromas 13 MPPALMOHAIBHBIM MOKA3aTeNIeM U €€

reOMETPHUYECKas MPOrPeCCHst
Hucno e
[TonsTHE cTenenu ¢
UPPpALMOHATIBHBIM
noKa3zaTesiemM
[TokazarenbHast GyHKIUSA

CBOMCTBA.
DopMyJIUPOBATH OMPEJICIICHUE Tpeeia
MOCJIEAOBATEIHOCTH, TPUBOJUTH
MIPUMEPHI
MOCJICIOBATEIBLHOCTEH, HMEIOIINX
npenen u




Kontponbshas padora Ne 4

HE UMEIOIIUX NPEAEa, BBIYNUCIATh
HECIJIOKHBIC TIPENEIbl, pellaTh 3a/ayu,
CBSI3aHHBIE C
OeCcKOHEeUHO YObIBaroIIeH
r€OMETPUYECKON
nporpeccueii. PopMynupoBaTh CBOMCTBA
MOKA3aTeNbHON (YHKIUHU, CTPOUTH €&
rpaduk. Ilo rpaduky mokazarenbHOM
byHKIIUU
ONMChIBaTh €€ CBOWCTBA. [IpuBOAUTH
npu-

Mephbl TMOKa3aTeIbHOW (DYHKIUU
(3amaHHOM

C TIOMOIIbIO Tpaduka win GopmyIibl),
oOJafaronieil 3aJaHHBIMU CBOMCTBAMM.
YMeTh 0ab30BaThCs TEOPEMOU O
npenene
MOHOTOHHOW OTPAaHUYECHHOMU
IIOCJIEIOBATEIILHOCTH

§ 5. Jlorapudmbl

[TonsiTue morapudma
CgoiicTBa morapudmon
Jlorapudmudeckas GyHKIHS
JlecsiTuanbie J0TaprpMBI
CreneHHble GyHKITUN

DopMyJIUPOBATH ONIPEICIICHUEC
iioraprdma, 3HaTh CBOMCTBA JIOTapr(pMOB.
JlokaspIBaTh CBOMCTBA JOTapu(MOB U
IIPUMEHSATH CBOKMCTBA IIPU
npeoOpa3oBaHUN YHCIOBBIX U OYKBEHHBIX
BBIpaKCHUH. BBINOIHATH
npeoOpa3oBaHusl CTEIICHHBIX U
norapupMudecKkux BeipaxkeHui. [1o
rpaduky norapupmMudeckon GyHKIHH
ONMUCHIBATh €€ cBOMCTBA. [IpuBOIUTE ITpH-

Mepbl JiorapupMUuecKux QyHKIHI




(3aMaHHBIX C TIOMOIIBIO TpaduKa WIH
dbopmyiibl), 00JIaJAIOMIKNX 3aTaHHBIMU
CBOMCTBaMH

§ 6. IlokazaTenbHbIC U

[Ipocrenimme noka3aTenbHbIE

Pemarte npocreinnne nmokasaTeibHbIE U

norapudmuyeckue YpaBHEHUSA jorapumMudeckue ypaBHEHUS U
ypaBHEHU u [Ipocreiimue HEPABEHCTBA, a TAK)KE YpaBHEHUSA U
HEpPABEHCTBA Jorapu(MuUYecKue ypaBHEHUS HEpPABEHCTBA, CBOJSIIIIUECS K MPOCTEUIIIUM
YpaBHeHUsI, CBOJAIINECS K MIPY MOMOIIA 3aMEHBI HEU3BECTHOIO
MPOCTENIIUM 3aMEHOMU
HEU3BECTHOIO
[IpocTenimme nmokas3aTenbHbIC 11
HEpPABEHCTBA
[Ipocreiimue
norapudmudeckue
HEpaBEHCTBA
HepaeHncTsa, cBoasmuecs K
MPOCTEUIIUM 3aMEHOM
HEN3BECTHOIO
KonTtponwsnas pabora Ne 5

I'maBa IL [Tonste yrna DopMyJIUPOBATH ONPEICIICHUE YTJIa,
Tpuronomerpuyeckue Pannannas mepa yria MCII0JIb30BaTh TPAlyCHYIO U PAJUaHHYIO
dbopMyIbI. Onpenenenue cunyca u Mepbl yriia. [lepeBoanuTts rpagycHyro Mepy
Tpuronomerpuueckue KocuHyca yriia. OCHOBHBIE yria B paJIiaHHyI0 U 00paTHO.
byHKIIUN dbopMyIIBI 1)1 Sin a U cos a @opMyIupOBaTh ONPEACICHUE CUHYCA U
§ 7. CuHyc, KOCHHYC ApKcuHYyC 7 KOCHHYCa yTJia.
yria APKKOCUHYC 3HaTh OCHOBHBIC (DOPMYIBI IS Sin a

[Iprmeps! UCTIONB30BaHKS

apKCUHYCa U ApKKOCUHYCa

DopmyIibl 1 apKCHHYCA U
APKKOCHHYCA

124
COS @ U NPUMEHATh HX NPHU
npeoOpa3oBaHUU TPUTOHOMETPHUUECKUX

BBIPAYKCHU .




DopmyIupoBaTh ONpPEEICHHS apKCUHYCa
Y apKKOCHHYCa Yucia, 3HaTh U
NPUMEHSTh
(dbopMyIbl 1J1 ApKCUHYCA U apKKOCUHYCa

§ 8  Tanrenc wu
KOTaHI'€HC yTJia

OnpeneneHue TaHreHca u
KOTaHTeHca yria
OcHoBHBIE POpMYIIBI 1JIA tg a

®opmynupoBaTh ONPEEICHHE TAHTEH A
Y KOTaHTeHca yriia. 3HaThb OCHOBHBIE
bopmMybl 11 tg a U ctg a U IPUMEHSATh

uctga UX MpHU peoOpa3zoBaHUU
ApKTaHTeHC TPUTOHOMETPUUYECKHUX BBHIPAKECHHM.
ApKKOTaHT€HC 6 dopMyUpoBaTh ONpeaEICHUS
[Tpumepsl uCHONB30BaHUS apKTaHTeHCa U apKKOTAHI€HCa YHCIIa,
apKTaHTeHCA U apKKOTAaHTeHCa 3HATh U MIPUMEHATH HOPMYIIBI JIJIs
dopMyIibl A1 apKTaHTeHCa U apKTaHTeHCa U apKKOTaHTeHca
apKKOTaHTeHCca
Konrponsnas pabora Ne 6
§ 9. ®opmynsl KocMHYC pa3HOCTH U KOCHHYC 3HaTh POPMYIIBI KOCUHYCA PA3HOCTH
CJIO’KEHHUS CYMMBI IBYX YIJIOB (CyMMBI) IBYX YIJIOB, (DOPMYIIBI JIJIS
Dopmyis! 1 TOTIOJIHU- TEIBHBIX YIJIOB, CHHYCa CyMMBI
(pa3HOCTH) ABYX YTJIOB, CYMMBI U
TOTIOJIHUTEIIbHBIX YTJI0B
Pa3HOCTU CHUHYCOB U KOCUHYCOB,
CHHYC CyMMBI U CUHYC 1 (bopMyJIbI [Tl IBOMHBIX U MOJOBUHHBIX

Pa3sHOCTH JIBYX YIJIOB

CyMMa 1 pa3HOCTb CUHYCOB U
KOCHUHYCOB

DOopMyJIbI TSI JBOWHBIX U
MMOJIOBUHHBIX YTJIOB

YIJIOB, MPOU3BEACHUSI CUHYCOB U
KOCHHYCOB, (POPMYJIIBI 11 TAHTEHCOB.

BrimonuaTs npeobpazoBanus
TPUTOHOMETPUUYECKHUX BBIPAKCHUI TTPU
nomoIy GopMy




IIpousBsenenue cUHYCOB U
KOCUHYCOB DOpMYyIIbI AJ1s
TaHT'€HCOB

8 10. OyHKIUS y = sin X 3HATh ONPEICICHUS OCHOBHBIX
TpuronomeTpuyeckue DyHKIMA Y = COS X TPUTOHOMEPUUYECKUX (DYHKIIMM, UX
(GYHKIMU ~ YHCIOBOTO @yHKIHA y = tg X 9 CBOICTBA, YMETb CTPOUTD UX I'padUKH.
aprymeHTa OyHKIMA y = ctg X I[To rpadmkamM TPUTOHOMETPUUECKUX
KonTtponbHas pabora Ne 7 (GyHKUIMN ONUCBHIBATh UX CBOMCTBA
8 11. [IpocTeimme Pemate npocreiimmue
Tpuronomerpuyeckue TPUTOHOMETPUYECKUE TPUTOHOMETPUYECKHUE YPaBHEHUS,
ypaBHEHHUS " ypaBHEHHUSI HEPABEHCTBA, a TAKXKE YpaBHEHUS U
HEpaBEHCTBA VYpaBHeHUS, CBOASIIMUECS K HEPABEHCTBA, CBOISIIMECS K TPOCTEHIITUM
IPOCTEHIIINM 3aMEHOM IPU MIOMOIIIM 3aMEHbl HEU3BECTHOTO,
HEU3BECTHOIO pelaTh OAHOPOIHBIE YPABHEHHS.
IIpumMeHeHne OCHOBHBIX [TpuMeHATh Bce U3yUEHHBIE CBOWCTBA U
TPUTOHOMETPUYECKUX (PopMy CHOCOOBI pelIeHNs] TPUTOHOMETPUUYECKUX
JUISl peLIEHUs] YPAaBHEHUN YPaBHEHMI 1 HEPABEHCTB IPH PEILICHUH
OpnHOoponHbBIE ypaBHEHMS IIPUKIAJHBIX 3a7a4. PemaTe
IIpocrelimue HEpaBEHCTBA IS 12 TPUTOHOMETPUYECKHUE YPABHEHUS,

CHUHYyCa U KOCHHYCA.
[IpocTenimme HepaBeHCTBA IS
TaHI€HCAa W KOTaHTeHCa
Hepagencrtsa, cBomsiimuecs K
MPOCTEUIINM 3aMEHOM
HEU3BECTHOIO
BBenenue BcnoMoraTeabHOro
yria 3aMeHa HEM3BECTHOTO t =
sin X + cos X
Kontponbnas padota Ne §

HEPaBEHCTBA IIPH ITOMOIIU BBEICHHS
BCIIOMOIaTeJIbHOr0 yIjia, 3aMEHBI
HEU3BECTHOro t = Sin X + COS X




I'maBa III. OnemeHTHI
TEOPUU BEPOSTHOCTEN

§ 12. DniemenThI TEOpHUH
BEPOSITHOCTEN

IToHsATHE BEPOSATHOCTH
COOBITHS

CBoICTBa BEpOSTHOCTEN

IIpuBOAUTE IPUMEPBI CIIYYaNHBIX
BEJIMYMH (YUCIIO YCIIEXOB B CEPUU
VCIIBITAHUM, YHUCJIO MOIBITOK IIPU
yraJblBaHUM, pa3Mephl BBIMIPBILIA

§ 13. Yacrora.
YciioBHas BEPOSITHOCTD

OTHOCUTENbHAA YacTOTa
COOBITHUA

VYciioBHas BEPOSITHOCTb.
HezaBucumeble coObITHs

(mpuOBLIN) B 3aBUCUMOCTHU OT CIyYalHBIX
00CTOATENbCTB U T. 11.). Haxoauts
MaTEeMaTUYECKOE OKUJAHUE U JUCTIEPCUIO
CJIy4allHOM BEJIIMYMHBI B CIIy4ae
KOHEYHOT'O YHCJIa UCXOJIOB.
YcranaBnuBaTh HE3aBUCUMOCTh
CJIy4alHbIX BEJIMYUH. /lenaThb
00OCHOBaHHBIC MPE/TOIOKECHUS O
HE3aBUCUMOCTH CIyYailHbIX BEJIUYMUH Ha
OCHOBAHHWH CTAaTUCTUYCCKUX JITAHHBIX.

§ 14. Maremarudeckoe
OKHAaHUE. 3akoH
OOJIBIIIMX YUCEIT:

MaremaTudeckoe OKHIaHNe
CI10KHBIN ONBIT
®opmyna bepryiniau. 3akoH
OOJIBIINX YHCET

IMeTh mpeicTaBIeHUE O 3aKOHE OOJIBIITUX
YHCe JJIS MMOCJIE0OBATEIBbHOCTH
HE3aBUCHUMBIX CIy4alHbIX BEJIMYUH, B
JaCTHOCTH, IPEICTABIATE ce0e MOPSII0K
TUMMMYHOTO OTKJIOHEHUS OT CPEIHETO
3HAQYCHHUS B 3aBUCHUMOCTH OT YHCJIa
WCTIBITAHUN. BBIYUCIISITE BEPOATHOCTH
MoJIy4eHHs. K YCIIEXOB B MCIIBITAHUSAX
bepnyinu ¢ mapamerpamu p, Q

Hrorosoe noBTopeHue

Hrorosas KOHTpOJIbHAS
pabora Ne 9




11 xnacc

No

o/

Paznen 11 xmacc

Tema

KonnuectBoO
qacoB

Kontp.
paboTta

XapakTepuCcTUKa OCHOBHBIX BUJIOB
NeATEeIbHOCTH YUEHUKA (Ha YPOBHE
y4eOHBIX JICHCTBUIA)

['naBa I. ®yHkumm.
[Ipou3zBoaHkIE.
HNuTerpanet
§ 1. @yHKIMYU U UX
rpaduKu

OnemeHTapHble QYHKIIUH
OO6nacTe onpenesieHus U

00J1aCTh U3MEHEHUU (DYHKIIUH.

OrpaHu4YeHHOCTh
byHKIIIU
YETHOCTH, HEYETHOCTD,
NEPUOJUYHOCTD (DYHKITHIA.
[TpoMesxyTku Bo3pacTaHus,
yObIBaHUS, 3HAKOTIOCTOSTHCTBA
U HyJd QyHKIUH
HccnenoBanne GyHKIHN |
MOCTPOCHUE NX rpaduKOB
AIIEMEHTAPHBIMU METOJIaMU
OcHoOBHBIE CTIOCOOBI
npeobpazoBaHus rpaduKoB
I'paduku pyHKIHA,
coJiep Kallnx MOTYJIH
I'paduku cnoxuBIX QyHKIHIA

3HaATh ONPENEIICHUS DIEMEHTAPHOU
(byHKUIMH, OTpAaHUYECHHOU, YETHOU
(HE4€THOI ), TEPUOTUIECKOM,
Bo3pacrarolei (yobiBarorei) G yHKIuu.
JlokasbIBaTh CBOMCTBA (DYHKIIHIA,
MCCie10BaTh (QYHKIIMH 3JIEMEHTapHBIMU
CPEICTBaMU.

BrimoHsATh mpeoOpa3oBanus TpauKoB
AJIEeMEHTaPHBIX (PYHKIIUIA: CABUTH BIOJIb
KOOPJIMHATHBIX OCEU, CKATUE U
pacTsiKEHHUE, OTPAXKECHUE OTHOCUTEIBLHO
oceil, cTpouTh rpaduku G yHKITUH,
CoJIepIKalIuX MOIYJIH, TpauKH CIIOKHBIX
bynkui. [To rpadukam GyHkImit
OMHUCHIBATh UX CBOMCTBA (MOHOTOHHOCTb,
HaJIMIHE TOUCK
MaKCUMyMa, MUHUMYMa, 3HAaYCHUS
MaKCUMyMOB U MUHUMYMOB,
OTPAaHUYEHHOCTb, YETHOCTh, HEUETHOCTD,
MEPUOJINYHOCTD)

§ 2. llpenen pyukuu u

HENPEPBIBHOCTH

[lonsitue npenena GyHkuu

OIHOCTOPOHHHE NPEAETBI

OOBSACHATH U WILTIOCTPUPOBATH TTOHSITUE

npegena  (QyHKIMU B TOYKe.




CaolicTBa npeenoB QpyHKIHA
IToHsATHE HENIPEPBIBHOCTH
byHKIIIHN
HenpepsiBHOCTH
AIIEMEHTAPHBIX (PYHKIIUI
Pa3pbiBHbIE QyHKINN

[TpuBouTh pUMeEPHl (DYHKLMM, HE

MMEIOINUX IIpenesia

B HEKOTOPOW TOUYKE. 3HATh W

[IPUMEHATH CBOKCTBA IIPEJIEIIOB,

HENPEPbIBHOCTh (YHKUNHU, BEIYUCIIATD

npenenbl QyHKIu. AHATU3UPOBATH

NoBeJeHUE PYHKIUN IPpU X — +Ce, PHU X

——0

[Tonsitue 06 oObpaTHOMU 6 3HaTh onpeaesieHre GyHKIIMU, 0OpaTHOMN
byHKITUU JTAHHOM, YMETh HaXOIUTh (HOpPMYIy
B3aumuo o6parnbie GyHKIMN byHkuMu, 0OpaTHOM TaHHOM, 3HATH
OO6patHsble ornpezeneHust yHKIUH, 0OpaTHBIX
TPUTOHOMETPUYECKUE 4eThIPEM OCHOBHBIM
§ 3. O6parnbie QyHKITUU byHKIIIU TPUTOHOMETPUUECKUM (PYHKIIUSIM,
[Tpumepsl ucmob30BaHUS CTpOUTh Tpaduk oOpaTHON HYHKIIMH
00paTHBIX
TPUTOHOMETPUYECKUX
byHKIMH
KonTtponbshas pabora Ne 1
[ToHsiTHE TPOX3BOIHOM 11 HaxoauTh MrHOBEHHYIO CKOPOCTh

§ 4. IIpousBogHas

[Ipou3BogHast CyMMBI.
[IpownsBoaHas pa3HOCTH
HempepoiBHOCTD (DyHKIIHIA,
VMEIOIINX
IIPOU3BOJHYIO.
Huddepennman
[Ipown3BoaHAs TPOU3BEICHUS.
[IpownsBoaHast 4aCTHOTO
[Ipon3BoOaHBIE 3IEMEHTAPHBIX

byHKIHMA

U3MEHE-
HUS  (QYHKIIUU. BbYucisaTh
IIpUpaLLCHUE
dbyakiun B TOouke. Haxomuth mnpexaen
otHoueHus Dy . 3HaTh onpeaeneHue
pOM3BOIHON (QyHKIMH. Beraucisats
3HAYEHHUE
MPOM3BOIHON (DYHKIIMU B TOYKE (TI0
onpeeneHno). BeiBoguTh n

HCIIOJIBb30BATb




[IpousBogHas ci0XKHOMU
byHKIIIN
[IpousBonHast o6paTHOf
byHKIIMHU
Kontponbsnas padora Ne 2

IpaBUJIA BBIYUCIEHUS IPOU3BOIHOM.
HaxoauTe mpou3BOAHBIE CYMMBI U
NPOU3BEACHUS JBYX (QYHKIUI;
yacTHOro. Haxonuts
MPOU3BOJIHBIE  BJIEMEHTAPHBIX
byHKUIUH.

Haxonute NpOU3BOAHYIO CIIOXKHOM
dbyHkuuu, oOpaTHOM PYHKIIUU

§ 5. I[Ipumenenue
MPOU3BOTHOU

MakcuMyM 1 MUHUMYM
byHKIIIU
YpaBHEHHUE KacaTeIbHOM
[TpuOnmKEHHBIC BBIYNCICHUS
Teopemsl 0 cpetHEM
Bospacrtanue u yObiBanue
byHKIIH
[Tpou3sBoaHbBIE BBHICIINX
MOPSIKOB
Brimykiocts rpaduka
byHKIIIN
DKcTpeMyM (QYHKIIHH C
€IMHCTBEHHON KPUTHYECKOMN
TOYKOU
3a7auu Ha MAaKCUMYM U
MUHUMYM
AcumnToTsl. J[poOHO-
TVHEHas QyHKIUS
[TocTpoenue rpadukon
byHKIIUN ¢ TPUMEHEHUEM
pon3BOIHBIX. Dopmyna u psif

Tenmopal

16

HaxoauTh TOUKM MHHUMYMa H
MakcumyMa pynkiuu. Haxonutsb
HaumOoJbIIee W HAUMEHbIIIEe 3HAYCHUS
GbyHKIIMKM Ha OTpe3Ke.

HaxomuTte yrioBod Ko3(p¢uUIHEHT
KacaTeabHOU K rpaduKy (QYyHKIIUU B TOUKE
c 3aaHHOM abcuuccoil x0. 3anmuckiBaTh
ypaBHEHHE
KacaTeJIbHOM K TpaduKy (QyHKIUH,
3a7aHHOU B TOouke. [IpumeHnsTh
MIPOU3BOIHYIO TS
npUOTMKEHHBIX BEIYUCIICHUN.
HaxoauTe mpoMeXyTKH BO3pacTaHus U
yObIBaHus QyHKIUU. JlOKa3bIBaTh, 4TO
3aaHHast QyHKIUS BO3pacTaeT (YObIBaeT)
Ha YKa3aHHOM mpoMmexyTke. Haxoautsb
HauOoblllee M HAaUMEHbIIEEe 3HAYCHMS
byHKIMH.
Haxonuts BTOpYI0 MPOM3BOIHYIO U
YCKOpPEHHE MPOLIEcca, OMUCHIBAEMOTr0 IpH
nomomu  ¢opmynsl.  HccnenoBaTh

GyHKIHMIO




Kontponbsnas padora Ne 3

C IIOMOILIBIO IIPOM3BOAHON U CTPOUTH
e€ rpa¢uk. [I[puMeHATh MPOU3BOAHYIO
pu
pPELIEHUH T€OMETPUYECKUX,
(buU3HYECKUX U JPYTruX 3a1a4

[TonsiTue nepBooOpa3HOit 13 3HaTh U IPUMEHATH ONPEIEICHNE
3ameHa epeMeHHOM. nepBoOOPa3HON U HEONPEnEeNEHHOTO
HNuTerpupoBanue uHTerpayia. Haxoaute nepBooOpa3Hbie
10 YaCTIM AIIEMEHTAPHBIX (DYHKIIH, TepBOOOpa3HbIe
[Tnomanas KPUBOTMHEHHOM f(x) + g(x), kf(x) u f(kx + b).
Tpamnenuu WNuTterpupoBaTh (QYHKIIUU ITPU TTOMOIIH
OnpenenénHplil HHTErpal 3aMEHbI IEPEMEHHOM, MHTErPUPOBAHUS 10
[TpubnuxEnHoe BHIYUCICHHUE 4yacTsAM. BeluucasaTh mwiomanb
OIIPEICJICHHOI0 UHTErpasa KpUBOJIMHEWHOM Tpaneuuu. Ha- xoquth
®opmyna HeroToHa— npuOIMKEHHBIC 3HAUSHHS] HHTETPAJIOB.
$ 6. TlepBooGpasHas u § JleriOauma ) Bruraucnars miomnagb KpI/IBOJII/IHeI?IHOI?IU
uHTerpan CaoiicTBa onpeaenéHHOro TpaneLyy, ACIONb3Ys I€OMETPHYECKH]
UHTErpasa CMBICJI OTIPEEIEHHOIO HHTETpaa,
[IpuMeHeHue onpenenEHHbIX BBIYHUCIISITh ONPENCIIEHHBIN HHTETPal IPU
UHTErPAJIOB nomoiu ¢popmyinsl HeroTona—
B FTEOMETPUYECKUX U JleitOuuira. 3HaTh U MPUMEHSATH CBOMCTBA
du3nyuecKkux 3amadax ONpeAECIEHHOrO0 UHTErpaia, IPUMEHSATh
[lonarue nuddepeHnnaiIbLHOro OnpeAcIEHHBIC HHTETPAJIBI IIPU PEIICHUU
ypaBHeHus | TreOMETPUIECKUX U (PU3NYECKUX 3a7ad.
3ajaun, MPUBOAIINE K Pemats HecnoxHbie qudPepeHnmnanbHbie
mud depeHnnanTEHBIM ypaBHEHUSI, 3a]1a4i, IPUBOISILINE K
ypaBHEHHUsIM | nudepeHnnanbHBIM ypaBHEHUSM
KountponbHas pabora Ne 4
PaBHOCHITBHBIE 4 3HaTh ONpeIeNICHNE PABHOCUIBHBIX

I'nasa II. YpaBHeHus.
Hepasencta. Cucremsbl

npeoOpa3oBaHusl ypaBHEHUI

ypaBHEHUI (HEpPAaBEHCTB) U




§ 7. PaBHOCHIIbLHOCTD
YPaBHEHUU U HEPABEHCTB

PaBHOCUIIBHBIE
npeoOpa3oBaHusl HEPABEHCTB

npeoOpa3oBaHusl, MPUBOIAIINE TAHHOE
ypaBHEHUE (HEPABEHCTBO) K
PaBHOCWJIBHOMY, YCTaHABIIUBATh
aBHOCHJIBHOCTh YpaBHEHUI (HEPABEHCTB)

[lonsiTue ypaBHeHHUsI- 9 3HaTh onpesielieHue ypaBHEHUsI-
CJIeICTBUS CJIEJICTBUSA, TpeoOpa30BaHusl,
NPUBOJIALLIME JAHHOE YPaBHEHUE K
B?3BeﬂeHHe YPABHCHUA B ypaBHEHUIO-CJIEICTBHIO. PemaTh
ICTHYIO CTCIICHD YPaBHEHMS IIPU MTOMOIIK Iepexoaa K
IoTeHIMpoBaHHe YPaBHEHHIO-CJIE/ICTBUIO
§ 8. YpaBHeHus- .
— morapu(MHUYECKUX ypaBHEHHI
Jlpyrue npeobpa3oBanusl,
MPUBOASAIINE K YPABHCHUIO-
CJIEJICTBUIO
[IpumeneHnne HeCKOIbKUX
npeoOpa3oBaHul,
OCHOBHBIE TTOHATHS 13 Pemiate ypaBHEHUS EPEXOIOM K

§ 9. PaBHOCHIIBHOCTH
YpPaBHEHUW U HEPABEHCTB
cucTeMam

Pemenune ypaBaeHu# €
MOMOIIBIO CUCTEM
Pemenune ypaBaeHu# €
IIOMOIIBI CUCTEM
(MpoaoJIKEHHE)
VYpasuenus Buna f (a(x))=f
(b(x))
Pemenne HepaBeHCTB €
MIOMOIIBI CUCTEM
Pemenne HepaBeHCTB ¢
MIOMOIIBI) CUCTEM
(mpoaoJKEeHHe)

pPaBHOCWJIBHOM cucTeMe. Pemath
ypaBHEHHS BUa
f (a(x)) = f(b(x)). Pemats HepaBeHCTBa
MEPEeX0IoM K PaBHOCWIBHOW CHCTEME.
Pemats HepaBeHcTBa Bua f (a(x)) > f

(b(x))




Hepasenctsa Buaa f (a(x)) > f

(b(x))
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§ 10. PaBHOCUJIBHOCTH
YpaBHEHUU HA
MHOECTBaX

OCHOBHBIE TOHATUSA
Bossenenue ypaBHeHus B
YETHYIO CTEIIEHb
YMHOKEHUE YPAaBHEHHUS Ha
byHKIUIO
Hpyrue npeobpazoBaHus
ypaBHeHul. [Ipumenenue
HECKOJIbKUX MpeoOpa3zoBaHui
YpaBHeHUs C
JOTIOJIHUTEIbHBIMU
YCJIOBUSIMH
KonTtponbsnas pabora Ne 5

10

Pemrate ypaBHEHUS ITPH IOMOIIH
PAaBHOCHUJIBHOCTH Ha MHOKECTBAX

11

§ 11. PaBHOCHUIIBHOCTD
HEpPABEHCTB Ha
MHO>KECTBaX

(OCHOBHBIE TIOHSATHS

Bo3BeneHne HEpaBEHCTB B
YETHYIO CTEIIEHb

YMHOKEHNE HEPABEHCTBA Ha

dbynakouto dpyrue
npeoOpa3oBaHUs HEPABEHCTB

[IpruMeHEeHNE HECKOIBKUX
npeoOpa3oBaHui

HepaseHcTsa ¢
JTOTITOJTHUTEIIbHBIMU
YCJIOBHUSIMHA

Hectporue nepaBencraa

Pematsn HCPABCHCTBA IIPH ITOMOIIHU
PaBHOCUIIBHOCTH Ha MHOKCCTBAX. Pematsp
HCCTPOTUC HCPABCHCTBA




12

§ 12. Meton
MIPOMEKYTKOB ISt
YpPaBHEHUN U HEPABCHCTB

YpaBHEHHUsI C MOLYJISIMU
Hepasenctsa ¢ monyisamu
Meton UHTEPBAIIOB I
HENPEepPbIBHBIX (PYHKIINI
Kontponbhas pabora Ne 6

Pemath ypaBHEeHUs (HEpaBEHCTBA) C
MOJIyJISIMHU, pelIaTh HEPaBEeHCTBA MPU
MIOMOIIIA METOJ1a MHTEPBAJIOB JIJIs
HETPEPBIBHBIX QYHKITUH

13

§ 13. Ucnonw3oBanue
CBOMCTB (DyHKLUMN MTPU
pelIeHrnr ypaBHEHUM U

HEPaBEHCTB

Hcnonws3oBanue objiacTei
CYILLECTBOBAaHUS (PYHKIUI
Hcnionr3oBanue
HEOTPUIIATETLHOCTH (YHKITUH
Hcnionr3oBanue
OTPAaHUYEHHOCTU (PYHKIIUU
Hcnionr3oBanue
MOHOTOHHOCTH M SKCTPEMYMOB
byHKIIIU
Hcnons30BaHue CBOMCTB
CHHYCa M KOCUHYCa

Hcnonb30BaTh CBOMCTBA (hYHKIINIMA
(oGnacTelt cyliecTBOBaHMS,
HEOTPULATEIbHOCTH, OTPAHUYEHHOCTH )
NIPY PEIICHUH YPaBHCHHUI U HEPABEHCTB B
NpUKIaAHbIX 3a7a4ax. Mcnonb3oBaTh
MOHOTOHHOCTH U 9KCTPEMYMBI (DYHKIINH,
CBOICTBA CHHYCA U KOCHHYCa

14

§ 14. Cucrembl
YpaBHEHHH C
HECKOJIbKUMHU

HEU3BECTHBIMU

PaBHOCWIIBHOCTB cUCTEM
Cucrema-ciencTaue
Merton 3aMeHbl HEU3BECTHBIX
PaccyxaeHust ¢ 4nciioBeIMU
3HAYEHUSIMU MPU PEUICHUN
YPaBHEHUI U HEPABEHCTB
Kontponbshas pab6ota Ne 7

3HaTh ONpPENEIICHUE PABHOCUIBHBIX
CUCTEM YpaBHEHUM, TpeoOpa30BaHUi,
MPUBOASUIUX JAHHYIO CUCTEMY K
paBHOCWIBHOU. PemaTth cucteMsl
YpaBHEHHUI MPH MOMOIIH [TEPexXoa K
paBHOCWIBHOU cucTeMe. 1Ipu- MeHATH
pacCyXJIeHUs C YACIOBBIMU 3HAYCHUSIMHU
IIPY PELICHUN YPABHEHUN U HEPABEHCTB

15

§ 15. YpaBHenus,
HEPABEHCTBA U CUCTEMBI
C mapameTpamu

YpaBHEHHUS C TapaMETPOM
HepasencTsa ¢ mapameTpom
Cucrtembl ypaBHEHUH ¢
napameTpom

3ajaun ¢ yCIOBUSIMU

CuctemMaTU3UpOBaTh 3HAHUS O PEIICHUN
3a7a4 C mapaMeTpamu, IOJIy4YECHHbIE
B ILIKOJIE




I'1aBa III. KommiekcHbie
quciia

§ 16. Anrebpanueckas

Anrebpanueckas popma
KOMILUIEKCHOTO YHCia
ConpskEHHBIC KOMITJICKCHBIE

[IpuMeHsITh pa3auyHbie GOPMBI 3aMUCH
KOMILIEKCHBIX YHCEII: allreOpandecKylo,
TPUTOHOMETPUUECKYIO U MOKA3aTEIbHYIO.
BBITIOTHATH ¢ KOMIUIEKCHBIMU YHCIIAMU
CJIO’)K€HHE, BRIUUTAHUE, YMHOXKEHHE,
NeJieHre, BO3BEACHUE B HATYPaIbHYIO
CTEIeHb, U3BJICUCHUE KOPHS CTETICHH N,
BEIOUpAs MOAXOAAIIYI0 PopMy 3amucu
KOMILJIEKCHBIX YHCEIL.

[lepexoauTh OT anredpandeckoi 3anucu
KOMIIJIEKCHOTO YMCJIAa K
TPUTOHOMETPUUYECKOM U K MTOKA3aTEIbHOM,

4HCIIa
16 [Popma I'eomeTrpuyeckas
1 reomeTpuueckas  [AHTEPTPETALIHS KOMILIEKCHOTO
MHTEPIIPETALS aucina
KOMILIEKCHBIX YHCEII
817. Tpuronomerpudeckas popma
17 Tpuronomerpuyeckas KOMILJIEKCHOTO YU CJIa
dopma koMIuIeKCHBIX |KOpHU M3 KOMIUIEKCHBIX YHCE
Yyucen Y UX CBOWCTBA
Kopuau MHOro4I1€HOB
[ToxazatenbHas popma
KOMIIJIEKCHOTO
qucIIa
§ 18. Kopuu
18 MHOTOWIECHOB.

[loka3zarenbHas Gopma
KOMITJIEKCHOTO YHCJIa

OT TPUTOHOMETPUUYECKON U
MOKa3aTebHON POPMBI K
anreOpanyecKom.

Jloka3bIBaTh CBOMCTBA KOMIUIEKCHO
COMPSI)KEHHBIX YUCEL.

300pakaTh KOMIUIEKCHBIC YUCIIA
TOYKAMH Ha KOMIUJIEKCHOM TIOCKOCTH.
MHTEepnpeTHpOBaTh HA KOMIJIEKCHOM
MJIOCKOCTH apu(METUYECKUE NEHCTBUS C
KOMIUIEKCHBIMU YHCJIAMMU.

@opmMyIUPOBATh OCHOBHYIO TEOPEMY
anreOpbl. BeiBoAUTE pocTeifie
CJIEACTBUS U3 OCHOBHOU TEOPEMBI

anreOpsl




19 Hrorosoe nosropenue Hrorosas KOHTpOJIbHAsA 1
pabota Ne 8
Tabauua TeMaTH4YeCKOro pacnpeejeHisi KOJMYeCTBA 4YaCOB
«MATEMATHUKA: TEOMETPUS» B 10-11 k1accax
Tema
Ne
Pasnen 10 kiaace KoauuyecTBo KonTtp. XapakTepucTUKA OCHOBHBIX
n/n 4acoB padora BH/I0B /IeATEILHOCTH YY€HHKA
(Ha ypoBHe Y4eOHBIX IeiCTBHII)
Hekoropoie cBeaeHus [YTibl U OTPE3KH, CBI3AHHbBIE
U3 INIAHUMETPHUH C OKPYHOCTBIO.
Pelienrie TpeyroJbHUKOB.
1 Omurnc,  runepbona | 8
napaboia.
Teopema Hesvr u meopema
Menenas.
Beenenue [Ipenmer [lepedyuciasaTb OCHOBHBIE (DUTYPHI B
crepeoMeTpur. OCHOBHBIE MPOCTpPaHCTBE (TOUKa, IpsiMas,
MOHSTUSA u aKCHOMBI IJIOCKOCTH), (DOPMYIUPOBATH TPU
CTCPCOMCTPHUH. Ilepabie aKCHOMBI 00 UX B3aHMHOM
5 CJACICTBIA U3 TCOPCM. 3 [OJIOKEHUH U MILTFOCTPUPOBATH OTH

[OMBI TPUMEPAMU U3 OKpYKarouen
pOCcTaHOBKU. DOPMYIUPOBATH U
Ka3bIBaTh TEOPEMY O IJIOCKOCTH,
POXOIAIIEH YEPE3 NPSIMYIO U HE

(alllYIO HA HEW TOUYKY, U TEOPEMY O




OCKOCTH, TIPOXO/ISIIIIEH Yepe3 JIBe
HIePECEKAIOIINECS TPSIMBbIC

[TapannenpHOCTH
MPSAMBIX U INIOCKOCTEN

MapajneabHOCTD
MPAMBIX, NpsAMoOH "
MJI0CKOCTH.

[TapaienbHble IpsMBIE B
[IPOCTPAHCTBE.
[TapayenbHOCTD Tpex

npsMbIX. IlapamiensHOCTb
OpssMOM W IUIOCKOCT..
B3aumHoe pacnosiokeHue
NMPSIMBIX B IPOCTPAHCTBE.
Yroa MEKIAY  AByMS
MPSIMbIMH.
CkpenuBarommecs npsmele.
Yriel ¢ COHaIpaBIE€HHMHU
CTOPOHAMH. YTOJI  MEXKIY)|
PSMBIMU.

KonTpoabHass pabora Nel
(20 mun)
IMapanieJbHOCTH
MJI0CKOCTEH.
[TapannenbHble IIIOCKOCTH.
CBoiicTBa  mapajIeIbHBIX
[JIOCKOCTEM.

Terpasap U
napaJjijiesienumesn.
Terpasap.

[Tapamnenenune.
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DopmMynUpPOBaATH ONPEACIICHUE
napaijiebHbIX MPSMbBIX B
IpOCTpaHCTBE, GOPMYITUPOBATH U
JTIOKa3bIBaTh TEOPEMBI O
napayIeIbHbIX MPSIMbIX;
OOBSACHATDH, KAKUE BO3ZMOMKHBI
CJIy4au B3aMMHOT'O PacroI0KEeHHUS
PsIMOM U TJIOCKOCTH B
MPOCTPAHCTBE, U MPUBOIUTH
WUTIOCTPUPYIOIINE PUMEPHI U3
OKpY>KaroIrieit 00CTaHOBKH,
bopMynpoBaTh ONpeeIeHIe
napayyiebHbIX MPIMON U
IUIOCKOCTH, (POPMYITUPOBATH U
JTIOKa3bIBaTh YTBEPXKIICHUS O
napayIeIbHOCTU MIPSIMOM U
MIJIOCKOCTH (CBOMCTBA U MPU3HAK);
pemaTh 3a7a4 Ha BHIYUCIICHUE U
JTI0Ka3aTeIbCTBO, CBI3aHHBIE CO
B3aMMHBIM PaCIOJIOKEHUEM
MPSIMBIX U IUNIOCKOCTEN




3amaun  Ha  TOCTPOEHUE
CECUCHMUM.
KonTtponbsHas padora Ne2

[TeprieBAUKYISIPHOCTH
MPSAMBIX U INIOCKOCTEN

IlepnieHAMKYISAPHOCTD
NpPAMOM M IUIOCKOCTH.

[leprieHIUKYIISIpHBIE
[PSIMBIE B IPOCTPAHCTBE.
[TapasnenbHble IIpsIMBIE,
NEepPIEHINKYJIISIPHbBIE K
[1JIOCKOCTH. IIpusHak
NEePIEHAUKYISIPHOCTH
pSIMOM U IUIOCKOCTH.
Teopema 0 MIPSMOH,
[IEPIECHUKYIIIPHON K
[JIOCKOCTH.
Ilepnenaukyasip U

HAKJIOHHBIE. YTOJ MEXIY
MPSAMON M IJIOCKOCTHIO.
PaccTrossHust OT TOYKH [0
JI0CKOCTH. TeopeMa o Tpex
MEPICHINKYIIAPAX. Yron
MEXKIY PSAMOM 51
[JIOCKOCTBIO.

JIByrpanHbIii yroa.
[lepneHAUKYJIAPHOCTDH
MJI0CKOCTEH.
[IpsaMOyTrOonbHBIN

MMapalICIICIIMIIC.
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OOBSACHSTH, KAKME BO3MOKHBI
CJIy4yau B3aMMHOT'O PACIIOIOKEHHUS
JIBYX MPSIMBIX B IPOCTPAHCTBE, U
MPUBOAUTH WIUTIOCTPUPYIOIITHE
npuMepsl; GOpMyYITUPOBATH
ONPEACICHNUE CKPEIINBAIOIINXCS
PSMBIX, POPMYTUPOBATH U
JIOKa3bIBaTh TEOPEMY,
BBIPAXXAIOIIYIO MPU3HAK
CKPEITUBAIOIIUXCS MPSMBIX, U
TEOPEMY O IUIOCKOCTH,
MPOXOASLIEH YEPE3 OAHY U3
CKPELIMBAKOUINXCS MPSAMBIX U
MApALICITBHON APYTOX MPSIMOM;
OOBSCHSATH, KaKHE JIBA JTyda
Ha3bIBAIOTCSI COHAIIPABIEHHBIMU,
dbopMynpoBaTh U JOKa3bIBAThH
TeopeMy 00 yriax ¢
COHANpPaBJICHHBIMUA CTOPOHAMU;
OOBSACHSTh, YTO HA3bIBAETCS YIIIOM
MEKy ePECEKAIOIINMUCS
NPSIMBIMU U YTJIOM MEXIY
CKPELIMBAIOIIUMHUCS MPSIMBIMU;
penaTh 3a/1a4d Ha BBIYUCICHUE U
JI0Ka3aTeIbCTBO, CBSI3aHHbBIE CO




TpexrpaHHbIi yTOJL.
MHOrorpaHHbIi yroJ.
KoHTtpoabsHas pabora Ne 3

B3aMMHBIM PaCIIOJIOKEHUEM JBYX
NPSAMBIX U YIJIOM MEXAY HUMHU

MHororpaHHUKH OOBsICHATH, Kakasi purypa
HAa3bIBACTCS TETPAdIPOM U KaKas
MonsiTue napajIe/ICIUIIEI0M, IIOKa3bIBaTh
MHOT'OTPpAHHUKA. Ha YepTeKax M MOJIENIX UX
Ilonstue MOTOTPaHHUKA. 5JIEMEHTBI, N300paKaTh 3TU
['eomeTpuueckoe TEJIO. urypsr Ha pucyHKax,
TeopeMa Sﬁnepa. HpH?,Ma_ HIJIFOCTPUPOBATH C UX ITOMOLIBIO
HpOCTpaHCTBeHHaSI TEOpEMA, PAa3JIMYIHLBIC ClIydau B3aUMHOI'O
Hmbaropa. PacCIOJIOKCHUS NIPSIMBIX U
MIJIOCKOCTEMN B MPOCTPAHCTBE;
IMupamuna. pocTp ’
dbopMynrpoBaTh U JOKa3bIBAThH
[Tupamua. [IpaBusnbHas .
YTBEPKIECHUS O CBOMCTBAX
MUpaMu/Ia. VYceueHHas 14
napaiesienurnenia; 00bsICHATh, YTO
UpaMu/Ia.
Ha3bIBAETCSl CEUEHHUEM TETPAdIpa
IIpaBuibHBIC
(mapasienenurena), pemarh
MHOTOrPAHHHUKH. .
3a/1a4d Ha OCTPOEHUE CEUEHUI
CuMMeETpHsi B TPOCTPAHCTBE
TeTpa’Apa U napajiejenuieaa Ha
(ueHTpaabHas, ocenas,
YepTexKe
3epKajIbHas).
[TousiTue MIPaBUIIBHOTO
MHOTOTpaHHUKA. DJIEMEHTBI
CUMMETPUH  MPABUIBHBIX
MHOT'OTPAHHUKOB.
KonrtposnbHas padota Ne 4
[ToBTOpeHune  kypca 10

reOMETPUH




HUtoro

68 4

Tema
No Pazaen
11 kaace
n/n
[[nnuaap, konyc, map [Huwiusgp.

[TonsTre uunuHIpa.
[ Inomans MMOBEPXHOCTH
[AJTAHPA.
Konyc.
[TonsTne xonyca. Ilmomane
MMOBEPXHOCTU KOHYyca.
Y CeueHHbIN KOHYC.
Coepa.
[[Tap u chepa.
B3anmHOe pacrnonoxeHue
chepsl " MIJIOCKOCTH.

1 KacaTenpHass MIIOCKOCTh K
chepe. Ilmomans cdepsl.
B3zaumHoe  pacnonoxeHue
chepel u npsamoii. Cdepa
BIIMCAHHAS B
[ATUHIPUYECKYIO
MTOBEPXHOCTb. Cdepa
BIIMCAHHAsI B KOHHYECKYIO
MOBEPXHOCTb. Ceuenue
JIUHIPAYECKOMN
MTOBEPXHOCTH. Cdepa

KOHMUYECKOW MOBEPXHOCTH.
KonrtponbsHasg pabota Ne 1

KonnuecrBo yacos
KoHnTpoJsbHbIe padoThI
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OOBSICHATH, UTO TAKOE
UWIMHIPUAYECKAS IIOBEPXHOCTD, €€
o0pa3ymoIye U 0Ch, KAKOE TEJI0
Ha3bIBACTCS LIUJIMHPOM U KaK
Ha3BIBAIOTCS €r0 3JIEMEHTBI, KaK
MOJIYYUTh HUTUHJIP TYTEM
BpalleHUs MPSIMOYTOJIbHUKA;
M300paxaTh IUIUHIP U €ro
CEUYCHUS IIOCKOCTHIO,
MPOXOJAIIEH Yepe3 OCh, U
MJIOCKOCTBIO, MEPIEHIUKYIISIPHOM
K OCH; OOBSICHATD, YTO
MIPUHUMAETCS 3a TUIOIIAAb
OOKOBOM MOBEPXHOCTH IIIMH/IPA,
Y BBIBOJUTH (DOPMYITBI TSt
BBIYHCJIEHHUS OOKOBOM U IOJIHOM
MMOBEPXHOCTEH MUIMH/PA; peIIaTh
3aJIa4y Ha BRIYHCIICHHUC U
JIOKa3aTeJIbCTBO, CBA3aHHBIC C
HUIUHAPOM. OOBACHATH, UTO
TaKko€ KOHMYECKasi MIOBEPXHOCTD,
e€ oOpa3zyrolue, BepIiirHa U OCh,
KaKo€ TeJIO Ha3bIBACTCA KOHYCOM U
KaK Ha3bIBAIOTCS €TI0 DJIEMCHTEI,
KaK MOJYYUTh KOHYC MTyTEM

BpAIlICHUS PSIMOYTOJIBHOTO




TpeyrojibHUKa, 1300paxaTh KOHYC
U €T0 CEUEHHS TIOCKOCTHIO,
MPOXOAIIEN Yepe3 OCh, U
IJIOCKOCTBIO, IIEPIEHAUKYIIAPHON
K OCH; OOBSICHATD, YTO
NIPUHAMAETCS 3a TUIOIA b
OOKOBOM NMOBEPXHOCTH KOHYCA, U
BBIBOJIUTH (DOPMYIIBI ISt
BBIYHCIICHUS TIJI0IA/Iel OOKOBOW 1
TIOJTHOW TTOBEPXHOCTH KOHYCA;
00BSACHATH, KAKOE TEJIO
Ha3bIBACTCS YCCYEHHBIM KOHYCOM
U KaK €ro MOJYyYUTh MyTEM
BpaIICHHS TPSIMOYTOJIBHOM
Tpareiuu, BHIBOAUTH GOPMYITY JUIs
BBIUYMCIICHUS IJI0MIA U OOKOBOM
MOBEPXHOCTH YCEYEHHOTO KOHYCA;
peliaTh 3a/1a4M Ha BHIYHMCIICHUE U
JT0KA3aTeIbCTBO, CB3AHHBIC C
KOHYCOM U YCEUEHHBIM KOHYCOM.
dopMyIUpOBaTh ONPECICHHUS
cdepsl U mapa, ux 1eHTpa,
paamyca, IMamMeTpa; UCCIea0BaTh
B3aMMHOE PaCIoIoKeHUe chepsl U
IJIOCKOCTH, (hOPMYTUPOBATH U
ITOKa3bIBaTh TEOPEMBI O CBOWCTBE H
MPU3HAK KacaTeIbHON TIIOCKOCTH;
OOBSCHATD, YTO IPUHUMACTCS 32
JI0Maab chepsl U Kak OHa
BEIPAKACTCS Yepe3 pannyc chepsl;




pelaTh NpocThie 3a/1a4u, B
KOTOPBIX (PUTypHUPYIOT
KOMOMHAIIMU MHOTOTPAaHHUKOB U
TEJI BpaIllCHHUS.

O0BEMBI TET

O0bEéM NPAMOYIOJIBLHOI O
napaJJiesenuinesna.
[Tonsitue o6beMa . OO6bEM
IPSIMOYTOJIHOTO
napaiyIeIIeIHIe 1a.

O0beMbI IpsIMOi
MPU3Mbl U MUJIHH/PA.
O0beM NPSIMOiA TPU3MBI.
O0BeM HUIUHIIPA.

O0beM HAKJIOHHOM
NMPU3MbI, TUPAMUABI U
KOHYCA.

Brruncnenrue 00beMOB Te C
MOMOIIIbIO UHTETpaA.
O0BbeM HaKJIOHHOU MPU3MBI.
O6beM mupamuabl. O0beM
KOHYCa.

O0BeM mapa u oAb
chepsl.

O6BeM mapa. O0bem
[IapOBOTO CETMEHTA.,
MIAPOBOTO CJIOS U IIIAPOBOTO
cektopa. [Inomane cdepsi.

KonTtpoapHas padbora No2,
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OOBSICHATH, KaK H3MEPSIOTCS
00BEMBI TEJI, TPOBO/ISI AHATIOTHUIO C
M3MEHEHUEM IJI0IIAeN
MHOTOYTOJIbHUKOB;
(bOopMyTMpOBaTH OCHOBHBIC
CBOMCTBA OOBEMOB U BBIBOJIUTH C
WX MIOMOIIBIO (hopMyITy 00bEMa
PSIMOYTOJIEHOTO
napaijie/IeIuIIe 1a.
dopmyIMpoBaTh U JIOKA3bIBaTh
TeOpeMbl 00 00bEME TIPAMOK
IPU3MBI U 00BEM IIWIIMH]IPA;
peliaTh 3a/1a4u, CBA3aHHBIE C
BbIYHCIIEHUEM 00BbEMOB 3TUX TEIl.
BreI1BOANTH HHTETPAIBHYIO
dbopMyIy Uil BBIYUCTCHUS
00BEMOB TeJI ¥ JOKA3aTh C €6
MTOMOIIIBIO TEOPEMBI 00 00BEME
HAKJIOHHOU MPU3MBbI, 00 00beMe
nupamMubl, 00 00bEME KOHYCa;
BBIBOJIUTH (DOPMYIIBI 1J1s1
BBIYHCIICHUSI 00BEMOB yCEUEHHOM
MUPAMUIBl U yCEUEHHOTO KOHYCA;
penIaTh 3a/1a9u, CBI3aHHBIC C
BBIYHCIICHUEM 00BEMOB ITUX TEIl.




BexTops! B
IIPOCTPAHCTBE

IlonsiTHE BEeKTOpa B
NPOCTPAHCTBE

[Tonstue BEKTOPA.
PaBencTBO BEKTOPOB.
CJio:)keHHe M BbIYNTAHHE
BEKTOPOB. YMHOKEeHHnE

DopmynupoBaTh OIIpELICIICHUE
BEKTOPA, €ro IUTUHBI,
KOJIJIMHEAPHBIX 51 paBHBIX|

BEKTOPOB, NPUBOAUTH MPUMEPHI
(bU3HUECKUX BEKTOPHBIX BEIMYUH

BEKTOPA HA YHCJIO. O6’B$ICH$ITB, KakK BBOJATCA
CrnoxeHue W BBIYUTAHUE NMEWCTBUSL  CIIOKEHUSI  BEKTOPOB,
BEKTOPOB. CymmMma BBHIYUTAHUS BEKTOPOB U
HCCKOJIbKHUX BCKTOPOB. 6 YMHOXCHHS BCEKTOpa Ha YHCIIO,
YMHOXEGHHE BEKTOpa  Ha KaKUMU CBOMCTBaMH OHHU
;HCHO' 00J1aIal0T, YTO TAKOE IPaBUIIO
OMILJIAHAPHBIE BEKTOPBDI. TPeyroNbHIKA, MPABHIIO

Kommuianapabsle  BEKTOPHI.
napajieiorpaMmMa M [PaBUIIO

[IpaBuiio napasienenunesa.
MHOT'OYT'OJIbHUKA CJIOKEHHUS

Pa3noxxeHne 1o  TpeMm
BEKTOPOB; emaTh 3a1a4u
HEKOMIUIaHAPHBIM POB; p - A,
BEKTOPAM. CBA3AaHHBIE C JICWCTBUSIMU HAaJ
BekTopamMu.  OOBSACHATH, KakKue
Merton xoopaunat B [KoOOpAMHATHI TOYKH U BCKTOPBI Ha3bIBAIOTCA
IIPOCTPAHCTBE KOOPAUHATBI BEKTOPA. KOMIUTAHAPHBIMU; (POPMYITUPOBATH
[IpsiMoyTOJibHAS cCUCTEMA M JI0Ka3bIBaThb YTBEPKICHUE O
KOOpJIMHAT B IPOCTPAHCTBE. MPU3HAKE KOMIUIAHAPHOCTH TPEX
KoopauHats! BEKTOpA. BEKTOPOB; OOBACHATH, B YéM
CBs13b MEXKIY 15 COCTOUT MIPABUIIO
KOOp/INHATAMHU BEKTOPOB 1 Hapajuienenumnena CloXeHus TPEx|
KOOpAHMHATaMU TOYCK. HEKOMIUIaHAPHBIX BCKTOPOB;

[IpocTelimme 3a1a4m B
KOOpAMHATAX. Y paBHEHUE

cepsl.

dbopmMynupoBaTh U JIOKa3bIBAaTh
TEOpEMY O Pa3I0XKEHUU J000ro

BEKTOpa MO  TPEM  JTaHHBIM




CxaJjisipHOe IpoM3BeIcHUE
BEKTOPOB.

Y01 MEXy BEKTOPaMH.
CxansipHOE IPOU3BEICHHE
BEKTOPOB. Brruncienue
YTJIOB MEXKY IPSIMBIMU U
[IJIOCKOCTSIMU. Y paBHEHUE
MJI0CKOCTH.

JIBHKeHUs.

LeHnTpanpHas CUMMETPHUSL.
OceBasi CHMMETpUSL.
3epkanabHas CHMMETPUSL.
[TapanienbHbIi IEPEHOC.
IIpeobpazoBanue nogo0us..
KoHnTposibHbIe paboTta Ne 3

HEKOMIUTAHAPHBIM BEKTOPAM;
[IPUMEHATH BEKTOPBI IPA PELIEHUN
reOMETPUYECKUX 3a]1a4.

IToBTOpEeHUE 14
Peszeps (Ha

MIPOBEICHNE MPOOHBIX 10
HK3aMEHAIMOHHBIX

pabor)
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