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PaGouas mporpamma 1mo maTemMaTHKe
K yueOnnky «Anredpa u Hadana aHanmmsa. 10-11 xkmace» aBT. A.I'. Mopakosuy,
Mmuemosusa, 2010;
«I"'eomerpus 10 — 11» aBr. JI.C. AtanacsH, [Ipocsemenue, 2010.
Kiacc: 11
VYuurens: Co3zunoa C.H.
KonnuecTBo yacoB: Ha yueOHbIH T0/1-136, B Henemo-4.
[1maHOBBIX KOHTPOJIBHBIX padoT-10

IlosicHuTe ILHAA 3aIMCKA

Pabouas mporpamMma nmo MaTeMaTHUKE COCTaBJIEHA B COOTBETCTBUU CO CTaHIAAPTOM OOIIEro
oOpazoBanus (nmpuka3z MunoOpazoBanus Poccun «O0 yTBepxkACHUN (eaepanbHOTO
KOMITOHEHTA TOCYAapCTBEHHBIX CTAHAPTOB HAYaJIbHOI'O OOIIEro, OCHOBHOI'O OOIIETO U
cpeanero (rmoiaHoro obmiero oopazoanus» oT 05.03.2004 roxa Ne1089), ¢ aBTopckoi
nporpaMmoit Jijist oo1eo0paszoBaTenbHbIX yupexaenuit Y. 1. 3ybapesoit, A.T.
MopakoBuu «IIporpamma. Anredpa u Hayaia MaTeMaTuueckoro ananuza.l0-11 kimaccen -
[Tporpammel. Matematuka. 5-6 kinaccol. Anredpa. 7-9 kiaccel. Anredpa u Hadyaa
MatemaTudeckoro aHanu3sa. 10-11 kmaccsl / aBt.-coct. .U. 3ybapera, A.I'. MopakoBud. —
M.: MuemosuHa, 2011; ¢ aBTopckoit nporpammoit JI.C. Atanacsina, B.®. byty3oBa u ap.
«IIporpamma o reometpuu (6a30BbIi U MPOPMIHHBIA YPOBHU)» - [Iporpammbl
oOmreoOpazoBarenbHbIX yupexaeHuil. ['eomerpust 10-11 kmaccst. / Cocr. T.A.
Bbypmuctposa. — M.: IIpocsemienue, 2009.

Pabouast mporpamMma BBITIOJIHSET IBE OCHOBHBIC (DYHKIIMU:

HudopmanonHo-meronnveckas  (GyHKOHS ~ TO3BOJISIET  BCEM  YYacTHUKaM
00pa30BaTENLHOTO TPOIECcCa MONYUYUTh MPEICTaBICHHE O IENsX, COAEepKaHWHU, OOmIei
cTpaTeruu 00ydeHUsI, BOCIIUTAHUS M PA3BUTHUS YUAILIUXCS CPEIICTBAMH JaHHOTO Y4eOHOTO
npeamera.

OpraHu3alMoHHO-TIIIAHUPYIoUIas PyHKIUS MPeayCMaTPUBACT BIJICIICHUE STAIlOB
o0y4eHws, CTPyKTYpPHpPOBaHUE Y4eOHOTO MaTepHralia, ONpeaAesICHHE ero KOJMUECTBEHHbIX
Y KQYeCTBEHHBIX XaPaKTCPUCTHK HA KaXJIOM U3 TAIOB, B TOM YHCIIE JIISI
COJICPKATEIHLHOTO HAITOJIHEHHSI TPOMEKYTOYHOHN aTTECTAUU YYAITUXCS.

Henn

M3yueHnne MaTeMaTUKX B CTapIIeH IIKOJIC HAPABJICHO HA JOCTHIKEHHUE CIICTYFOIIUX
LeJeu:

e (opMHUpoOBaHHE TPEACTABICHUN 00 MICSIX M METOJaX MAaTEMAaTHKH; O MaTEMAaTHUKE
KaK YHHBEPCAJILHOM SI3bIKE HAYKH, CPEIICTBE MOICIHPOBAHUS SBJICHUHN H ITPOIECCOB

® OBJIQJIeHHEe YCTHBIM M MHUCbMEHHBIM MAaTEeMaTHYECKUM S3BIKOM, MATEMATHUECKUMHU
3HAaHUSIMH W YMCHHSIMH,HCOOXOJUMBIMU JIJII M3YYCHHUS  IIKOJBHBIX  C€CTECTBCHHO-
HAYYHBIX JWCHUIUIMH,  JUIS TPOJOJDKEHUS OOpa3oBaHHMS W OCBOCHHS HW30paHHOM
CHELHaIbHOCTH HA COBPEMEHHOM ypPOBHE

® pa3BHUTHE JIOTMYECKOTO MBIIIICHUS, JITOPUTMHUYECKOM KYJIBTYPHI,
IPOCTPAHCTBEHHOTO BOOOPaKEHUSI, PA3BUTHE MAaTEMAaTHUECKOTO MBIIUICHUS U HHTYHIIUH,
TBOPUYECKUX CIIOCOOHOCTEN




¢ BOCIIHTAHME CpCACTBAMH MATCMATHKM KYJIbTYPbl JHUYHOCTHU: 3HAaKOMCTBO C
HCTOpI/Ieﬁ pa3BUTHUA MATCMATHUKH, 3BOJIIOHI/ICI>’I MAaTCMaTHYCCKUX I/I,Heﬁ, ITIOHUMAHHUC
3HAYUMOCTH MaTEMAaTUKHN AJIA O6HI€CTB€HHOFO Imporpecca

3agaum yyeOHOro npeamera
Copnepxanue 00pa3oBaHUSs, MPEICTABICHHOE B OCHOBHOHM IIIKOJIE, pPa3BUBAETCSA B
CJIEIYIOIMX HAIPABICHUIX:
® COBEPIICHCTBOBAHUE TEXHUKU BBIYMCICHUIN
® pa3BUTHE U COBEPIICHCTBOBAHME TEXHUKH alreOpandeckux mpeoopa3oBaHui,
pelieHusl ypaBHEHH, HEPABEHCTB, CUCTEM
® CHUCTEMaTHYEeCKOE M3YYCHHE CBOWCTB I'€OMETPUYECKUX TEJ B MPOCTPAHCTRBE,
pa3BUTHE MPOCTPAHCTBEHHBIX TMPEACTABICHUIN Yy4YalllUXCs, OCBOEHHE CIOCOOOB
BBIYUCJICHUS TMPAKTUYECKH BaXXKHBIX TEOMETPUUECKUX BEJIWYMH U JajibHEUIee
Pa3BUTHE JTIOTUUECKOTO MBIIIJICHUS YYaIIUXCs
® CHCTEMaTHU3allUs U PaCIIUPEHUE CBEJCHUM O QYHKIUSIX, COBEPIIICHCTBOBAHUE
rpadUuecKuX yYMEHHUM; 3HAKOMCTBO C OCHOBHBIMH HACSIMU U  METOJaMH
MaTEMaTUYECKOr0 aHaiu3a B 00bEeMe, MO3BOJISIONIEM HCCIIENOBATh dJIEMEHTApHBIC
byHKUIMM W pemiaTh MPOCTEHIME TeOMeTpUYecKue, (Quanyeckue u JIpyTue
MPUKJIAIHBIC 33]1a41
e (opmupoBaHHE CHOCOOHOCTHM CTPOMTb M HUCCIENOBaThb MpPOCTEHIINE
MaTeMaTUYECKUE MOJCNIM MPU PEIICHUH NPUKIAIHBIX 3a7ay, 3ajad U3 CMEKHBIX
JTVCHUILINH

Obueyuednvie ymeHus, HaAGbLIKU U CROCOOBL OesAMENbHOCMU

B xone u3ydeHuss MaTeMaTUKH B CTapIICH IIKOJIE ydaluecs MPOI0JKAIOT OBJIAJICHNE
Pa3HOOOpa3HBIMU CIIOCOOAMHU JIEATETLHOCTH, MPUOOPETAIOT U COBEPILICHCTBYIOT OIBIT:

+ TIPOBEICHUS JIOKA3aTCIIbHBIX PACCYXIACHHUM, JIOTHYECKOTO OOOCHOBAHUS
BBIBOJIOB, HCIIOJIb30BAHUS PA3JIMYHBIX S3BIKOB MAaTEMaTHUKH JJIs HWJUTFOCTPAIIHH,
WHTEPIPETAINN, apPTYMEHTAIIUN 1 JOKA3aTeIhCTBA;

+  pCIIeHUs MUPOKOTOo KiIacca 3a1ad U3 pa3InIHbIX Pa3eiioB Kypca;

+ TUIAHUPOBAHWUS W  OCYIIECTBICHHUS  AJITOPUTMHYECKON  JIESITEIHHOCTH:
BBITIOJITHCHHUST ¥ CaMOCTOSITCIIBHOTO COCTABJICHHS aJTOPUTMHYECCKUX TPEANMHCAHUN U
WHCTPYKIIMH Ha MaTEMaTHYCCKOM MaTepHalie; BBIMTOJIHCHUS PACUYCTOB MPAKTUICCKOTO
XapaKkTepa;

+ TIOCTPOCHHS M HCCICIOBAaHUS MAaTEMaTUYECKUX MOJENEH i OMUCAHUS U
pelIeHus] MPUKIAIHBIX 3a/1a4, 3a7a4 W3 CMEXKHBIX JUCIUIUIMH U PEaTbHOU >KU3HU;
MPOBEPKH U OIICHKU PEe3yJIbTaTOB CBOEW pabOThl, COOTHECEHUS WX C TOCTABJICHHON
3a/1auei, C INYHBIM KU3HECHHBIM OIBITOM;

+  CaMOCTOSATENIBHOM paboThl € HWCTOYHMKAMU WH(OpMaIuu, aHam3a,
0000IIeHNsT W CHUCTEMAaTH3aIMM TOJYYCHHOW WH(GOpMAIMKM, WHTCTPUPOBAHMS €€ B
JIAYHBIN OIIBIT.

OCHOBHOE COJIEp)KaHUE aBTOPCKUX MPOrPaMM MOJHOCTHIO HAIIIO OTPaKEHHE B
JAaHHOU paboueil mporpamme, KOTopas JaeT paclpeesieHne yueOHbIX YacoB 10 pa3Jieam.



Conep:xanue Kypca.
AureOpa 1 HayaJIa aHAJIU3A.
IloBTOopenue. Tpuronomerpuueckue Gpynkuuu. TpuroHoMmeTpudeckie ypaBHEHHS.
[IpounsBonnas.
Kopuu u crenenun. Kopenb crenenn N>1 u ero cpoiictBa. CTENneHb C pallMOHAIBHBIM
nokasareneM U €€ cBoucTBa. [IoHATHME O CTENmEeHW € JOEHCTBUTEIBHBIM ITOKA3ATEIIEM.
CBoiiCTBa CTENEHU C CHUCTBUTEIILHBIM MOKA3aTEIEM.
Jlorapudm. Jlorapubm uumcna. OcHOBHOe morapudMuydeckoe ToxaecTBo. Jlorapudm
MIPOU3BEACHUS, YAaCTHOIO, CTENEHU: NEPEXOJ] K HOBOMY OCHOBaHUIO. JleCATUYHBIN U
HATYypaJbHBIN JIOTapudMBbI, YUCIIO €.
IIpeoOpazoBaHue mnpocTedIIMX  BBIPAKeHUH, BKIIOYAIOMNUX  apuDMETHYCCKUE
olepaly, a Takke ONEepaluio BO3BEACHUS B CTENICHb U ONEPaLIMIO JorapupMUpoBaHHUsL.
@Oynknuu. CteneHHas GyHKIMS ¢ HATYpaJIbHBIM MTOKa3aTesieM, e€ CBONCTBA U rpaduk.
BeptukanbHble ¥ TOPU30HTATBHBIE ACUMITTOTHI TPAPUKOB.
[TokazarenbHas ¢pyHKIUS (PKCIIOHEHTA), €€ CBOMCTBA U rpaduk.
Jlorapupmuueckast yHkus, €€ cBocTBa U rpaduk.
IHonsitue 00 ompenejJéHHOM HHTErpajie Kak IUIOIIAAW KPUBOJUHEHHOW Tpameuuu.
[TepBooOpaznas. @opmyna Herorona-JleliOHuna. Ilpumepbl npUMeHEHUs HHTErpana B
¢u3uke u reoMeTpuu. Bropas npousBoaHas u €€ GPU3NUECKHUIl CMBICI.
YpaBHeHuss M HepaBeHCTBa.  PemieHne  panMoOHaNbHBIX,  ITOKA3aTEJIbHBIX,
JorapuMUYECKUX YpaBHEHUW M HEpaBEHCTB. PellieHune HppanmoHaNbHBIX ypaBHEHUM.
OcHOBHbIE TPUEMBI pELICHUs CHCTEM YpPaBHEHMH: TMOACTaHOBKA, airedpanyeckoe
CJIOKEHHE, BBEJCHHME HOBBIX MEPEMEHHBIX. PaBHOCHIBHOCTH YpaBHEHHH, HEPABEHCTB,
cucteM. PemieHne nmpocTeMmMx CUCTEM YpPAaBHEHUW C JIBYMSI HEU3BECTHbIMHU. PelieHue
CHCTEM HEPaBEHCTB C OJIHOM mepeMeHHOoM. Mcnonb3oBanue cBOMCTB U TpaduKkoB (QyHKIIHIA
Ipy pEUICHHH YypaBHEHUH U HepaBeHCTB. Merton wuHTepBanoB. WM3o0paxkeHue Ha
KOOPJAWHATHOM IUIOCKOCTH MHOYKECTBA PELICHUM YPAaBHEHHU WU HEPABEHCTB C JBYMs
NIEPEMEHHBIMM U UX cucTeM. [IpruMeHeHne MaTeMaTUYeCKuX METOIOB I PELICHHUS
coZIepKaTeNbHBIX 3aJa4 M3 PA3IMYHBIX O0JacTel Hayku M NpakThku. MHTepnperanus
pe3yJibTara, Y4E€T pealIbHbIX OTPAaHUYCHUM.
DJieMeHTbl KOMOMHATOPMKH, CTATUCTUKU W TEOPUH BeposiTHOcTel. TabinyHoe u
rpaduueckoe TpeAcTaBleHHE MaHHBIX. UMCIOBBIE XapaKTEPUCTUKH PAJOB JIaHHBIX.
[ToouepenHblii M OAHOBPEMEHHBIH BBIOOP HECKOJIBKHX JJIEMEHTOB W3 KOHEYHOTO
MHOecTBa. POopmysbl 4HMCIA [EPECTAHOBOK, COYETAHUM, pasMelleHul. Pemenue
KoMOMHaTOpHbIX 3amady. ®dopmyna Ounoma HproToHa. CBoiicTBa OMHOMHUATIBHBIX
kodddummento. TpeyronmpHuk Ilackans. ODneMeHTapHbIE | CIIOXHBIE COOBITHS.
PaccmoTpenue ciaydaeB U BEpOATHOCTb CyMMBbI HECOBMECTHBIX COOBITHI, BEPOSATHOCTD
MIPOTUBOIIONOKHOTO coObITHs. [loHATHE O He3aBUCHUMOCTH CcOObITHI. BeposTtHocTs u
CTATUCTUYECKAs YacTOTa HACTYIUICHUS COOBITHUSA. PerneHue mnpakTHUecKuxX 3amad ¢
IIPUMEHEHUEM BEPOSTHOCTHBIX METO/0B.
I'eomeTpus.
Koopaunarel u BekTOpbl. [loHsiTHEe BekTOpa. CHOKEHHME M BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. [lekapToBbl KOOpAHWHATBHI B MpocTpaHcTBE. Dopmyia
paccTOsTHUSL MEXKAYy JBYMsI TOYKaMU. YpaBHeHUs cdepbl u naockocmu. Dopmyna
paccmosiHus Om moyku 00 NJI0CKOCHIU.



Bekropsl. Moaynbs BekTopa. PaBeHCTBO BeKTOpOB. ClOKEHUE BEKTOPOB M YMHOKEHHE
BEKTOpa Ha 4ucio0. Yroil Mexay Bekropamu. KoopaumHatel BekTopa. CkansipHoe
npousBeaeHue BEKTOpoB. KoimmHeapHble BekTOpbl. Pas3noskeHne BEeKTOpa 1O JABYM
HEKOJUIMHEApHbIM  BekTopaM. KowmmanapHbele BeKTOpbl. PaznoxkeHune 1o TpéM
HEKOMIUIaHAPHBIM BEKTOPAM.

Tena m nmoBepxnoctu Bpamenus. [{mumHap u konyc. Yceuennwviti konyc. OcHOBaHUE,
BBICOTA, OOKOBasi MOBEPXHOCTh, oOpasyromas, pasBeptka. Ocegvlie ceueHus u ceyeHus
napanienbhble 0CHOBAHUIO.

[lap u cdepa, ux ceueHus, KacameabHas NIOCKOCMb K cghepe.

O0beMbl TeJl M IUIOIIAJAU MX MOBepXHOcTeil. [lonamue 06 obveme mena. OmuoweHue
00beM06 N0OOOHBIX mell.

®opmynsl o0beMa KyOa, NPSAMOYTOJBHOTO MapajlieenuIena, MNPU3MbI, LHIHHIPA.
®opmyrsl o0bemMa mupaMuibl U KoHyca. DopMyIibl IIIOMAAN MTOBEPXHOCTEH IJINHAPA U
KoHyca. opmysiel 00beMa 11apa U oA cepsbl.

Y4eOHO-TeMaTHYeCKOE IJIAHUPOBAHME.

11 kiace
Kois-Bo [KonmuecTBo
Ne  [Paznesns! kypca
4acoB |KOHTPOJIbHBIX padoT
1 [loBropenue kypca 10 knacca 4 -
2  |Crenenu u kopau. CTeneHHble PYHKIIUU 15 1
4 [MeTon KOOpIMHAT B MPOCTPAHCTBE. 13 1
5 [[lokasarenbHas, Jorapudmuyeckas GyHkiuu | 24 3
6 |[{umuHap, KOHYC, HIap. 12 1
[/ |Muterpan 7 1
3 DNEeMEHTbl KOMOWHATOPUKH, CTaTUCTHUKUA u| 12 1
TEOPUU BEPOSTHOCTEMN.
9 |O6bemsl Teu. 17 1
10 ypaBHCHI/IfI u  HepaBeHcTBAa.  CucTeMbl 17 1
YpaBHEHUI U HEPABEHCTB
11 [IToTopenue kypca 10 u 11 kmaccos. 15




HUtoro 136 10

TpeGoBaHus K YPOBHIO NOATOTOBKH BbIITYCKHUKOB.

B pe3ynvmame uzyuenus mamemamuKku Ha 6a3060Mm yposHe 6 cmapuieil wKoje y4eHUK
001)ICCH
3HATHL/IIOHUMATDH

3HAYCHUE MAaTeMaTUYECKOW HAYKH JJIsI PEIICHUs 3aJlad, BOSHUKAIOIIUX B TEOPUH U
MPaKTUKE;, MUPOTY U OrPAaHUYECHHOCTh MPUMEHEHUS MATEMAaTHYECKUX METOJI0B K
aHAJIN3y U UCCIICIOBAaHUIO MPOIIECCOB U ABJICHUM B MPUPOJIEC U OOIIECTBE;

3HAQYEHUE MPAKTUKU W BONPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTHWKe, s
dbopMHUpPOBaHUSA U Pa3BUTHS MATEMaTHYECKON HAYKH;

UJeH paCIIMPEHUs YMCIOBBIX MHOXECTB KaK Crmocoba MOCTPOEHUST HOBOIO
MaTeMaTUYECKOro ammapara JIJisg pelieHUs MPAKTUYECKUX 3alad M BHYTPEHHUX
3a/1a4 MaTeMaTUKH;

3Ha4YEHUE UJICH, METOJ0B U PE3yJIHTATOB AIreOphl U MATEMATUUYECKOTO aHAJIU3a JJIs
IIOCTPOEHHUS] MOJEIIEH PEAIbHBIX MPOLIECCOB U CUTYALIUM;

BO3MOKHOCTH F€OMETPUYECKOTO SA3bIKAa KAK CPEICTBA OMKMCAHUSI CBOWCTB PEajbHbBIX
IPEAMETOB U UX B3aUMHOIO PACIIOIOKECHUS;

YHUBEPCAIBHBIM XapakTep 3aKOHOB JIOTUKM MaTEMAaTHUYECKUX PACCYKICHHM, HUX
MIPUMEHUMOCTD B PA3JIMUHBIX 00JIACTIX YEIOBEUECKON JIEATEIIbHOCTH;

paziuuue TpeOOBaHUM, NPEABABIAEMBIX K JOKa3aTeIhCTBAM B MaTEMaTHKE,
€CTECTBEHHBIX, COLIUAIbHO-3KOHOMHYECKUX U TYMaHUTAPHBIX HAyKaX, Ha MPAKTUKE;
pOJIb aKCMOMAaTUKUM B MaTEMAaTHUKE;, BO3MOKHOCTb IMOCTPOEHUS MaTeMaTHYECKHUX
TEOpU Ha aKCMOMATHYECKOW OCHOBE; 3HAYEHHWE AaKCHUOMATHKU ISl JAPYTUX
obJiacTeil 3HaHUS U 1JIs PAKTUKHY;

BEPOSITHOCTHBIX ~ XapakKTep  pa3IMYHBIX  IPOIIECCOB U  3aKOHOMEPHOCTEH
OKPYKaIOILIETr0 MUPA.

YucsioBbIe 1 OyKBEHHbIE BHIPAKECHUSA
YMmeTh:

BBIMOJIHATH apuMeTndeckue AeHCTBUsI, coueTasl yCTHbIE M MUChbMEHHbIE MTPUEMBI,
OPUMEHEHUE  BBIYMCIUTENBHBIX  YCTPOMCTB; HAXOAWTh  3HAYEHUS  KOPHS
HaTypaJbHOM CTENEHW, CTENEHUW C pAlMOHAJIBHBIM I[OKa3zarelieM, Jiorapudma,
UCIIOJIb3Ysl TMPU HEOOXOAMMOCTH  BBIUMCIUTENbHBIE YCTPOMCTBA; IMOJIb30BATHCS
OLICHKOM Y MPUKUAKON MPU MPAKTUYECKUX pacueTax;

HaXOJUTh KOPHU MHOTOWIEHOB C OJHOW MEPEMEHHOM, pacKiIaAblBaTh MHOTOUJICHBI
Ha MHO>XHTEIIN;



® TIPOBOJUTH MPEOOPa30BAHUS UYUCIOBBIX M OYKBEHHBIX BBIPOKCHHM, BKIIOUYAIOIINX
CTENEHU, PaJIUKAaJIbl, TOTapu(Mbl U TPUTOHOMETPUYECKHE (PYHKIUU.
Hcnonb3oBaTh MpUOOpPETEHHBIE 3HAHUS W YMEHHUS B MPAKTUYECKOM JEATENbHOCTU U
MOBCEHEBHOM KU3HU U1l MIPAKTUYECKUX pacyeToB 1o ¢dopmyram, BKIoYas GOpMYJIbl,
coJiepKalire CTENEHU, paguKalbl, Jorapu@mMbel U TPUTOHOMETPUUYECKUE (YHKIUHU, MPU
HEOOXOJMMOCTH HCIIOJIb3Yysl CIPAaBOYHBIE MaTepuajibl U MPOCTEHIINE BBIUUCIUTEIbHBIC
YCTPOMCTBA.

DOyHKIUN U TPAPUKH
Ymern
® OmNpenensaTh 3HaueHHE (QYHKIUMK [0 3HAYCHUIO apryMeHTa NpU Ppa3IUYHbIX
criocob6ax 3agaHus (PyHKIINH,
® CTPOUTH rpapUKN U3yYEHHBIX (PYHKIIUM, BBIIOIHATH MPeoOpa3oBaHus rpauKoB;
® OIKCHIBaTh 10 TpaduKy U 1o GopMyJie IOBEIEHUE U CBOMCTBA (PYHKIIHIA;
® pellaTh YpaBHEHHUS, CHCTEMbl YpPABHEHUM, HEPABEHCTBA, HCIIOJIb3yS CBOWCTBA
(yHKUMN 1 uX rpaduyecKue NpeACcTaBICHHUS;
Hcnonp30BaTh NpUOOpPETEHHBbIE 3HAHUS U YMEHHUS B IPAKTHUUYECKON NEATEIbHOCTH U
NOBCEIHEBHOM KU3HU JJIsl ONMUCAHUS U MCCIEAOBAHUS C MOMOUIbIO (PYHKIMHA peasbHBIX
3aBUCHUMOCTEH, MPEACTABICHUS HMX TIpaUuecKy; UHTEPIPETALUU TPaQUKOB pPEaTbHBIX
IIPOLIECCOB.

Havana MmareMaTH4eCcKOro aHajJIu3a
YmMmerh
® HAXOJUTh CYMMY O€CKOHEYHO YOBIBAIOIICH r€OMETPUUECKUN TPOTPECCUH;
® BBLIUKCIISITH MTPOU3BOJIHBIE W MEPBOOOPA3HbIC AJEMEHTAPHBIX (YHKIUH, TPUMEHSIS
IpaBUJia BBIYUCICHUS MPOM3BOAHBIX W IEPBOOOPA3HBIX, MCIOJIB3YS CIPABOYHBIC
MaTEpUaIIbI;
e cCCiea0BaTh QYHKIIMH U CTPOUTH UX TPa(PUKH C TOMOIIBIO TPOU3BOIHOM,;
® pellaTh 3aJ]a4u C IPUMEHEHUEM YypaBHEHUSI KacaTesIbHOU K rpaduky QyHKIUH;
® pellaTh 33J]a4u Ha HAXO0XJEHWE HAMOOJBIIEr0 M HAUMEHBIIEro 3HaYeHUs (QyHKIINU
Ha OTPE3KE;
® BBIUYKUCIIATH IUIOMIAAb KPUBOJIMHEUHON TPATCIUH.
Hcnonp3oBaTh MPUOOPETECHHBIC 3HAHUS W yYMEHHUS B TPAKTUYECKOW JCATEIHHOCTU U
MIOBCEIHCBHOM JKU3HU JJI PEIICHUS TeOMETPUUYSCKUX, (DU3NYSCKUX, DKOHOMHUUYCCKUX W
JIPYTUX MPUKIAJAHBIX 3a7a4, B TOM YHCIIC 3a]]a4 Ha HAaMOOJbIIINE U HAUMEHBIIINE 3HAYCHUS
C IPUMEHECHUEM anmnapara MaTeEMaTHYECKOTO aHaIu3a.

DJieMeHThl KOMOMHATOPUKH, CTATUCTUKHA M TEOPUH BEPOSITHOCTEM
Ymernb
e - pemath OpocTeiime KOMOMHATOPHBIE 3aJayd METOJIOM Iepedbopa, a Takxke ¢
UCIIOJIb30BAaHUEM U3BECTHBIX (opmyn, TpeyroiapHuka [lackans; BBIYMCIATH



ko3¢ uueHTs 6nHoMa HpioToHa 1o ¢popmysie U ¢ UCTIONB30BAHUEM TPEYTOJIbHUKA
ITackans;
® - BBIYUCIIATH, B IPOCTEUIINX CIy4asiX, BEPOATHOCTU COOBITUI Ha OCHOBE MOJCYETa
qHCIIa UCXO/I0B;
Hcnonb30BaTh NpUOOpETEHHBIE 3HAHWA M YMEHHUS B TPAKTUUYECKOH NEATENBHOCTH U
MIOBCEJHEBHOM JKMU3HU: JUIS aHajIM3a PEaIbHBIX YHCJIOBBIX IAHHBIX, NMPEACTABICHHBIX B
BUJIE TMarpaMM, rpaduKoB; A aHAIM3a UH(POpPMAIIMK CTATUCTUYECKOTO XapaKkTepa.

YpaBHeHHS U HEPABEHCTBA
Ymern
e pemiaTh palMOHANbHBIC, [OKa3aTeJIbHbIE M JOrapudMUUYECKHUE YpaBHEHHS U
HEPABEHCTBA, UPPALMOHAIBHBIE U TPUTOHOMETPUUYECKHUE YPABHEHUS, UX CUCTEMBI;
® JI0Ka3bIBaTh HECJIOXKHBIC HEPABEHCTBA;
® pelaTh TEKCTOBBIE 33a4M C IIOMOIIBI0 COCTABJICHUS YPaBHEHUW, U HEPABEHCTB,
MHTEPIPETUPYS PE3YIBTAT C yUETOM OrPAaHUYEHUN YCIOBUS 3a/1a4H;
® 1300pakaTb Ha KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA PEIIEHUN YypaBHEHHUH H
HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.
® HAXOAWUThb MPHUOIMKEHHbIE pEUICHUs YpPaBHEHUM M HX CHCTEM, MCIONb3Ys
rpaguuecKuil METo;
® peliaThb ypaBHEHUS, HEPABEHCTBA M CHUCTEMbl C TNPUMEHEHHEM  TIpaduyecKux
MIPEICTABICHU, CBOMCTB (DYHKIIHIA, POU3BOJHOM;

Hcnonb3oBaTh NpUOOPETEHHBIE 3HAHUS W YMEHHS B MPAKTUYECKOU JIESITEIBHOCTH U
MOBCEIHEBHOM KU3HU JJISI TIOCTPOEHUS U MCCIICIOBAHUSI MPOCTEHIITUX MaTeMaTHYECKUX
MOJIEJIEN.

I'eomerpus
3HaTh
Mmuororpannuku. [lpu3ma, ee ocHoBaHus, OOKOBBIE peOpa, BBICOTA, OOKOBas
1oBepxHOCTh. [IpsimMas u HakiioHHas. npusMma. [IpaBunbHas npusma. [apamnenenunesn.
Ky0.
[lupamuia, ee ocHOBaHWe, OOKOBbIE peOpa, BbICOTA, OOKOBas MMOBEPXHOCTD.
Tpeyronbnasg nupamuaa. [IpasuibHas nupamuga. Y cedyeHHas NupamMuia.
Cummerpuu B KyOe, B Mapajuienenunene, B npusMe U nupamujae. llonstue o
CUMMETPUM B TNPOCTpaHCTBE (IIEHTpasibHas, oOceBas, 3epKajbHas). [Ipumepsl
cUMMeTpuii B okpyxaromem wMupe. CedeHus Kyba, TOpPU3MBI, MTUPAMHUJIBI.
[IpencraBiieHre 0 MpaBUIBHBIX MHOTOIPpaHHUKAX (TETpa’dap, KyO, OKTadap, A0JeKadaAp
1 UKOCAdIp).
Tena n noBepxHoctu BpauleHus. LlunuHap u koHyc. YcedeHHbl kKoHyc. OCHOBaHUE,
BBICOTa, OOKOBAsi TOBEPXHOCTh, 00pa3yrorias, pasBepTka. OCeBble CEUCHUS U CCUCHUS
napayuienbHbie ocHoBaHuto. [llap u cdepa, ux cedeHus, kKacareibHas IJIOCKOCTh K
cepe.
OObeMbl Ten W mIomaau ux noBepxHocrel. [lonarue 06 o6beme Tena. OTHOIIEHHE
00BbEMOB ITOJOOHBIX TEI.
®opmyinbl 00bemMa KyOa, MPSAMOYTOJIBHOTO MapajuieNenumena, MpU3Mbl, UIMHIPA.
®opMmyiibl 00beMa MUpaMUIbl U KOHYca. DOpMyJIbl IIIONIAIA TOBEPXHOCTEN HUITUHAPA

u KoHnyca. ®opmyIibl 06beMa 1apa 1 miomaau chepsl.
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Koopaunatel M BekTOpbl. JlekapTOBBI KOOpAMHATHI B mpocTpaHcTBe. Popmyna
paccTosiHuSL MEXIy IByMs TOYKaMu. YpaBHeHus cdepbl u miaockoctu. dopmyna
pPacCTOsIHUSA OT TOYKH A0 IJIOCKOCTH.

Bekropel. Moaynb BekTopa. PaBeHCTBO BEKTOpPOB. CII0KEHUE BEKTOPOB U YMHOXKECHUE
BEKTOpa Ha YHCIO. Yroia Mexay Bektopamu. Koopaunatsl Bekropa. CkaisipHOE
IIPOU3BEIECHUE BEKTOPOB.

Ymern

pacno3HaBaTh Ha 4YepTeXaX M MOAENSIX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH
TpeXMepHbIE 00BEKTHI C UX OMUCAHUSIMHU, U300PAKECHUSIMU;

aHAIM3UPOBATh B MPOCTEUINNX CIIydasX B3aWMHOE pPaCIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

M300pa’kaTb OCHOBHBIE MHOTOTPAHHUKU U KPYTJIbI€ TeJa; BBIMOIHATH YEPTEXKH 10
yCIIOBUSIM 3a/ady;

CTPOUTH MPOCTEUIIINE CEUCHHS KyOa, MPU3MbI, TUPAMUJIBI;

pemarh IUIAHUMETPUYECKUE U TPOCTEUINE CTEPEOMETPUYECKUE 3aJayd  Ha
Hax0ICHUE TEOMETPUUECKUX BEJIWYUH (IJIMH, YIJIOB, IUIOaeH, 00bEMOB);
UCIIOJIb30BATh MPHU PEIICHUH CTEPEOMETPUUECKUX 3aJ1ay IJIAHUMETPUUECKUE (PaKThI
Y METOJbI;

IPOBOJIMTH JOKA3aTENbHBIE PACCYKICHHUS B XOJI€ PEUICHUA 3aa4;

Hcnonb30BaTh NpUOOPETEHHBIE 3HAHUS W YMEHHS B MPAKTUYECKOU JIESITEIHHOCTH U
MOBCEIHEBHOMN KU3HU JJIsI UCCIEAOBaHUSA (MOJETUPOBAHUS) HECIOKHBIX MPAKTUUECKUX
CUTyallud HAa OCHOBE M3YyYECHHBIX (OPMYJ U CBOUCTB (DUTYp; BBIYHCICHUS OOBEMOB U
IJIONIAJE MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPHU PEUICHUM MNPAKTUYECKUX 3ajad,
UCIIOJIB3YS MPU HEOOXOAUMOCTH CIIPAaBOYHUKH U BRIUMCIUTENIbHBIE YCTPOICTBA.

BJIAJCTh KOMIIETCHIMSMU: Y4eOHO — TO3HABATEIHHOM, IIEHHOCTHO — OPUEHTAIMOHHOM,
pedaekcuBHOM, KOMMYHUKATUBHOM, HHPOPMAIIMOHHOM, COITUATBHO — TPYIOBOM.

TEMATHYECKOE INTAHUPOBAHUE U3YYEHUA KYPCA MATEMATHKH 11 KJIACCA

Ne Conep:xanue
ypo U3y4aeMoro 3HaHUS M YMEHHSA OcHOBHOE cojlep:KaHHe
Ka MaTepuaa

IToBTOpenne(4 yaca)

Tpuronomerpuue | TpuroHoMeTpudeckue PyHKIUM | Ydamuecs yMeroT CBOOOTHO

CKHMe (QYHKIMH, | YACIOBOTO apryMeHTa, YUTaTh TpadUKH, OTPAKATh
VX CBOMCTBA U TPUTOHOMETPUYECKUE CBOMCTBa (DYHKIIMH HA
rpaduku COOTHOILEHHUS OJTHOTO rpaduke.

apryMeHTa,

TPUTOHOMETPUYECKUE PYHKIINH:
y=sinXx y=CcosXx Yy=tgx

Y =Cl9X rpaduk u cBoiicTsa

byHKIUH
[IpeobpazoBanue | TpUroHOMETpHUECKHe GOpMysbl | YMEIOT UCTIOIh30BaTh
TPUTOHOMETPUYE | OJTHOTO, ABYX ¥ MOJOBUHHOTO (dbopMyITBI, CotepIKaIe




CKUX BBIPAKEHUN
Tpuronomerpuye
CKHUE ypaBHEHUS

apryMeHTa, opMyJibl
npuBeAeHus, GOpMyIIbl
NepeBo/ia MPOU3BEICHUS
GbyHKIUH B CyMMY U Ha000pOT,
METO/1 Pa3JIOKeHHs Ha
MHOKHUTEIH, OJTHOPOIHBIC
TPUTOHOMETPUUECKHUE
YPaBHEHMS NIEPBOM U BTOPOU
CTETICHU, AJITOPUTM PEIICHUS
ypaBHEHUs

TPUTOHOMETPHUUECKHE
BBIPAKEHUSI JIJIS1 BBITIOJTHEHUS
COOTBETCTBYIOIIIUX PACUETOB;
npeoOpa3oBbIBATH (POPMYIIHI,
BbIpaKast OJHU
TPUTOHOMETPUUECKHUE
byHKIMU Yepe3 ApyTue.
VYyamuecs yMEroT permarb
IPOCTENIINE
TPUTOHOMETPHUUECKHE
ypaBHeHus. Bianeror
OCHOBHBIMU CIIOCOOaMU
pereHus
TPUTOHOMETPHUUIECKHIX
YPaBHEHUM. .

IIponsBoaHas, ee
IIPUMEHEHUE IS
VICCIICZIOBAHUS

(dbyHKIIMN Ha
MOHOTOHHOCTb

[TponsBoaHas, ee
MIPUMEHEHUE IS
HUCCIICIOBAHUSA

byHKIMH HA
MOHOTOHHOCTb

ocTpoeHue rpaduka,
BO3pacTaromas QyHKIus,
yObIBaromIast GyHKIHs,
MOHOTOHHOCTh

YMET HaxX0AUTh
MIPOU3BOIHBIE DIIEMEHTAPHBIX
byHKIUNA, TPUMEHSIS TaOJIUILY
IIPOU3BO/IHBIX U MPaBUJIA
muddepeHurpoBanus. 3HAIOT
¥ YMEIOT OCYIICCTBIISTh
QITOPUTM HCCIICAOBAHUS
GyHKIIMM HA MOHOTOHHOCTh

Crenenu u kopuu. Ctenennblie pyHkunu(15 yacon)

[lonsaTHE KOpHS
N-H CTEIICHU U3
JICUCTBUTEIBHOT
0 uMclia

[ToHsiTe KOpHS
N-i CTEIEHU U3

3HaTh:

IIOHATUE KOPHA N-OW

CTCIICHN H3 HCOTPpHULOATCIBHOI'O
quciia, KOpHA HEUETHOM CTENEHU

N3 OTPHULATCIIbHOT'O YHCJIA.

YMeTh: BBIYUCIATH KOPHU N-OU
CTENIEHN W3 JICHMCTBUTEIBHOIO

yucia,  pelarb
KOPHA  KOTOPBIX
KOpPHAMUA N-OM  CTENICHU

JICUCTBUTEIBHOTO YHCJIA.

YpaBHEHHS,
ABJISIFOTCS
u3

Onpenenenus: n-ou
CTENEHU u3
HEOTPULIATETLHOTO qyuca,
KOPHSI HEYETHOM CTENEHU N U3
OTPULIATETTLHOTO qyucna,
NOHATHE pajuKala, peuieHue

YPaBHEHUM C pauKAIaAMU.

KOpHS

JNEUCTBUTEIILHOT
0 4Hcia
DyHKIHK 3HaTh: 4TO NPEACTaBIAET COOOM | DyHKIMU y="Jx, HX
y="4x, nx rpaduk ¢yrknum y="+/x, npu n | ceoiicrea u rpauKu.
CBOMCTBA U — YETHOM W N — HeudeTHoM, | [TocTpoenue rpauKoB
rpadukn cBoifcTBa QyHKIHM y="/x OYHKIMA ¢ pajguKanam,
dyHKIMK y=n , YMeTb: cTpouTh TpaduKH H I‘pa(bﬂqeafoe pelenne
X CBOlcTRa i | PEIIATh ypaBHEHHUS W | YPAaBHEHUII U HEPaBEHCTB C
rpacbuku HEPaBEHCTBA C PaMKaJIaMHu. panukKalaMu.
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3HaTh: TEOPEMBI BBIPAXKAIONIEE | S  TEOPEM,  BBIPAKAIOUIUX
9 | CpoiicTBa KOpHS | CBOMCTBA KOPHS N-i1 CTENEHU CBOMCTBA KOpHS N-U CTEIEHH;
N-i cTeneHn YMeTh: A0Ka3bIBaTh TEOPEMBI U | yIPOILICHUE BBIPAKEHUH,
MIPUMEHSTh UX NPHU YNPOLICHUH | HAXOXKICHUE 3HAYEHUN
10 CBoiicTBa KopHA BBIPAXKECHUN YU CIIOBBIX BBIPAKEHUU,
N-H{ CTeeHI COAEpKAIMX  KOpPHH  N-U
CTEIECHH
IIpeoGpa3oBaHu 3HaTh: 4TO takoe | [loHsiTHe  WMppanroHATBLHOIO
11 | e BolpaxeHwuii BHECCHHE/BLIHECCHHEC BBIPAKCHUS, onepanuu
COIepXKALINX MHOKUTENS moj/3a 3HAK | BHECEHHSI U BBIHECEHUE
paHKaIIbl paaukana, MOHATHE | MHOKUTEIS  TIOJ/3a  3HAK
TIpeobpasoBant MPPALHOHATBHOIO BEIPAXKEHHS | paJIUKala, YIIPOLIECHHE
. YMETh: BBIHOCUTh MHOKHUTENb 34 | HPPALIMOHATIBHBIX
12 EOB;);I}));H;?III{;I; 3HAK panukana, BHOCHUTH | BBIPDAXKEHHM, PA3JIOKEHHUE Ha
— MHOMHUTENP N0 3HAK Pajykana, | MHOKHTEIH, COKpalllcHuE
Mpcobpasosann yIpOILATh UppalMoHaJIbHBIE | TpoOei
N BBIPAXKEHUS, HCIIOJIb3YS
13 2013;;2;}1;3{;? CBOWCTBA U3BJICYEHUs KOPHS N-U
— CTEIIEHU W3 JIEMCTBUTEIBHOIO
14 KonTposbHas e
pabota Ne 1
«Crenenu u
KOpHH.
CreneHHble
(hYyHKITUN
15 | OGo6wenne 3HaTh: omnpeneneHue creneHu c | [lonstue CTEIICHU c
OHSTHS. O JTO0BIM paLMOHATIBHBIM | PAMOHAJIBHBIM TTOKA3aTENEM,
B — [OKa3aTesieM, IIOHATHUE | ONPEIECIICHUS, OTHOCSIIUECS K
R WPPAlMOHAIIBHOTO  YPAaBHEHWMS, | ONIEpAIlMM  BO3BEACHHUS B
OCHOBHBIE  METOJIbl  PELICHUS | CTETICHb, TIOHSITUE
HMppalMOHAIBHBIX YPABHCHUHN VUPPALMOHAIBHOTO ypaBHEHUSA
OGoGmene YMeTh: NpeAcTaBisITh 3aJaHHOE | © OCHOBHBIE METObI PEIICHHS
16 | nomsmust o BBIPZKCHHE B BUIE CTENCHH C | HPPALMOHAIBHBIX YPaBHEHMUIL;
HOKA3ATEIIe palMOHAIBHBIM  [OKAa3aTeJEM, | YIIPOILIEHUE BBIPAXKEHUU €O
CTeIOHI CTETIEHb c JTPOOHBIM CTENIeHAM, HaXOXJCHUE
MOKa3zaTejaeM B BHUAE KOPHS, | 3HAUCHUH YHCIJIOBBIX
yIpoILATh BBIPAKECHUS | BBIPAXKECHUN CO CTEIECHSIMHU U
Bxonuas coaepKalme CTEIICHU c | OYyKBEHHBIX BBIPRKECHHUH CO
17 | KOHTpOJIbHAS JTPOOHBIM TIOKa3aTeIeM CTENEHSAMU TPU  3aJaHHBIX
pabora 3HAYEHUSAX IEPEMEHHOU
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3HaTh: OMpENECNICHUE CTEINEHHOU

Ocku3bl TpaduKa CTETNEHHOM

QyHkMyu, cBoiictBa QyHKIMH | pyHKIME Y=X' 118 1H060T0
y=x', rme  — mo0o0e | panMoOHAILHOrO HOKa3aTess I
Crenennbie JCHCTBUTEIILHOEC qIHCIIO, 1. npu YETHOM
18 (byHUKHHH’ ux CBOWMCTBAa CTENEHHOW (YHKIUH, HATYpaJIbHOM 3HAuYeHUHU
CBOMCTEA 1 TeopeMy 0 IPOU3BOIHOMN I rpaguk TMOXOX Ha
rpaduku cTereHHor (QyHKIuU, GopMyty napaboury, a npu
JUISL MHTETPUPOBAHUS CTETICHHOMN HEYEeTHOM,  OoJblieM
byHKIIUN yeMm 1,— Ha
CrereHHbIe YMerts: CTPOUTH rpaduk KyOM4ecKyro napadoiy;
byHKIIH, 1X CTENEHHOU byHKIIH VIS 2. mipu HEYETHOM
CBOMCTBA 1 100010 parroHaIbHOTO OTPHUIIATEILHOM IIEJIOM
rpabuxu nokaszaresns I', ICCleI0BaTh 3HaYeHUH [ rpaduk
CTETEHHYIO (byHKIIIO Ha MOXO0 Ha rumnepooty, a
YETHOCTb, OrPaHUYEHHOCTD, fipy HCTHOM — COCTOUT
MOHOTOHHOCTh M 3KCTPEMYMBI, kak Obl M3 2-X BeTBeH
COCTaBIIATE ypaBHEHUs runepooeL,
KacaTeJIbHOM, HAXOJUTh CHMMCTPUHHbIX
HauOoNblllee W  HaWMMCEHbIIEEe OTHOCHTEIILHO OCH Y,
SHAYCHIS bymKiIH Ha 3. mpH  MOJIOKUTEIHLHOM
IPOMEXKYTKE, C  IIOMOIIBIO ApOOHOM  3HAaYeHMH [
19 IPOM3BOTHOM, BBIYHCIIATE TpauK noxXox Ha OAHYy
11epBOOOpPasHbIE , UHTErpalbl M BETBDb napabonsL,
IUIOUIA/IM TUIOCKUX QUTYD KoTopai
OpMEHTHpPOBAaHA BBEPX
npu r>1 wu BhopaBo —
npu 0<r<1;
4. npu OTpHULIATEIILHOM
TpOoOHOM 3HAYCHUU [
rpaduK MOX0XK Ha OJIHY
BETBb TUAIEPOOIIHI;
5. rpaduxk 0001
CTEIIEHHON byHKIIUN
POXOIUT Yepe3 TOUKY
(1; 1).
BexkTopbl B npocTpancTBe. MeToa koopaAnHAT B npocTpancTBe(l.
20 3HaTh: OnpejeIeHUsI BEKTOpa,
HYJIEBOTO BEKTOPA, BBectn onpenenenre BeKTopa
KOJUTMHEAPHBIX, B IIPOCTPAHCTBE, 0003HAUCHUS
COHAITPaBJICHHBIX U BEKTOPA, €ro JJIMHBI, TOHITHE
[Tonsitue IPOTUBOMOJIOKHO HYJIEBOT'O BEKTOpa;
BEKTOpa B HaIpaBJICHHBIX, PABHBIX KOJUTMHEAPHBIX,
MIPOCTPAHCTBE | BEKTOPOB COHAIPaBJICHHBIX U
YMeTh: pacnio3HaBaTh HA IPOTUBOIIOIOKHO

YCPTEIKEC KOJIIMHECAPHBIC,
COHaITpaBJICHHBIC,

HaIrpaBJICHHBIX BEKTOPOB,
PaBHBIX BEKTOPOB

IIPOTHUBOIIOJIOKHO
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HarpaBJICHHBIC BCKTOPLI,

A0Ka3bIBATh PABCHCTBO BEKTOPOB

Ha OCHOBAHHH OIPEACIICHHUS,
pemath 3aga4n Tuna 320-326

Crnoxenue u

3uath: [IpaBuna TpeyronbHUKa U

napaiesiorpaMma CJlI0KEeHUS
BEKTOPOB B IIPOCTPAHCTBE,
MIEPEMECTUTENBHBIN U
COUYCTATEIbLHBIN 3aKOHBI
CJIOJKEHMS, IBA CII0C00a
MOCTPOCHUS PA3HOCTHU JIBYX

Bgectu mpaBuia
TPEYTOJIbHUKA U
napajieJIorpaMmmMa CJI0KEeHUS
JIBYX BEKTOPOB, pACCMOTPETH
MIEPEMECTUTENBHBIN U
COYETATENIbHBIN 3aKOHBI
CJIOKEHHS] BEKTOPOB B

BBIYUTAHHE
BEKTOPOB, IPABUIIO CIIOKEHUS IPOCTPAHCTBE, BBECTH
21 | BEXTOPOB. HECKOJIbKUX BEKTOPOB B MIOHATUE PA3HOCTU BEKTOPOB,
YMHOKEHHE
BeKTOpa Ha MIPOCTPAHCTBE, MPABUIIO PacCMOTPETh MPABUIIO
oo, YMHOZKEHIHs BEKTOPA Ha YMCIIO M | MHOTOYTOJIbHUKA HAXOMKCHHS
OCHOBHBIE CBOMCTBA 3TOr'0 CYMMBI HECKOJIbKUX BEKTOPOB;
JNEUCTBUS chopMyIUpOBaTh MPABUIIO
YMeTh: NPUMEHSTh U3yUYEHHBIE | YMHOXKEHHS BEKTOpa Ha YUCIIO0
MpaBuiia ¥ 3aKOHBI MPU PEIICHUU | U PACCMOTPETH OCHOBHBIE
3amay Timna 327-354 CBOMCTBA YMHO>XEHUSI BEKTOPa
Ha YHCJIIO
22 | KoMranapasle | 3HATb: OIIPEACIICHUE
BEKTOPBHI. KOMILJITAHAPHBIX BEKTOPOB,
MPU3HAK KOMIUTAHAPHOCTH TPEX
BEKTOPOB U MPABUIIO CdopmynupoBathb
Komrutanapusie | MapauIeIeIUIICAa CI0KEHHA onpeaciaeHue KOMILIaHApHbBIX
23 BEKTOPBI. TPEX HEKOMIUIAHAPHBIX BEKTOPOB, paccMoOTpeTh
BEKTOPOB, TEOPEMY O IPU3HAK KOMILJIAHAPHOCTHU
Pa3JIOAKEHUH BEKTOPA MO TPEM TPpEX  BEKTOPOB,  TIPABHIIO
HEKOMILTaHAPHBIM BEKTOPaM napajjieienuneaa CI0XKEeHUs
YMeTb: ToKa3bIBaTh MPU3HAK Tpex HEKOMIJIaHAPHBIX
KOMIUTAaHAPHOCTH TPEX BEKTOPOB; BBECTH TIOHSATHE

BEKTOPOB, TEOPEMY O
Pa3JIOKEHUH BEKTOpA 10 TPEM
HEKOMIUIaHAPHBIM BEKTOPAM;
YMETb PUMEHATHh N3y4YECHHBIN
TEOPETUYECKUN MaTepHUal IIpu
perieHuu 3aaa4 tumna 356-366

Pa3JIOKEHHS] BEKTOPA MO TPEM
HEKOMIUIAaHAPHBIM  BEKTOPaM,
V3y4UTh TeOpeEMyY 0
pa3ioXKeHUM J1I0o00ro BEKTOpa
1o TpeM JAHHBIM
HEKOMILUIAHAPHBIM BEKTOPAM
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24

KoopaunaTtsl
TOYKH
KOOPJAUHATHI
BEKTOpA.

25

Koopaunatsl
TOYKHU
KOOPJUHATHI
BEKTOpA.

26

Koopaunatsl
TOYKHU
KOOPJIMHATHI
BEKTpA.

3HaTh: MOHATUE MPSAMOYTOJIBHON
CUCTEMBI KOOpAMHAT B
IIPOCTPAHCTBE, dopmyiy
Pa3JIOKEHUS IIPOU3BOJIBHOTO
BEKTOpA 110 TPEM KOOPAUHATHBIM
BEKTOpaM; IOHATUE KOOPIMHAT
BEKTOpa B JIAHHOW CHUCTEME
KOODAMHAT; TIOHATHE paguyc-
BEKTOpa TMPOU3BOJBHON TOUYKHU
IIPOCTPAHCTBA, JI0KA3aTEJIbCTBO
YTBEPKIACHUsI, YTO KOOPIAUHATHI
TOYKH PaBHBI COOTBETCTBYIOIIAM
KOOpJIHUHATaM eé panuyc
BEKTOpa, a KOOPAMHATHI JII000T0
BEKTOpa  paBHbI  PAa3HOCTAM
COOTBETCTBYIOILIMX  KOOPAMHAT
€ro KOHIA W Hayana; (GopMyJibl
KOOpAMHAT CEpeNuHbl OTpE3Ka,
JUIMHBL ~ BEKTOpAa  4epe3  €ro
KOOpAMHATBI U PAacCCTOSHHUSA
MEXKy ABYMSI TOUKAMH

YMeTh: CTPOUTH TOYKY IIO
3aJaHHBIM €€ KOoOpAuHaTaM |
HaXxOJUTb KOOPIAWHATHI TOYKH,
M300paXEHHOM B 3aJIaHHOU
CUCTEME KOOPIHMHAT; BBIIOJIHATH
JICUCTBUSL HAJ BEKTOpAaMH C
3a1aHHBIMU KOOpAMHATaMU;
JIOKa3bIBaTh YTBEP)KICHHUE, YTO
KOOpDAMHATBI  TOYKM  PABHBI
COOTBETCTBYIOILIUM
KOOpAMHaTaM e panuyc
BEKTOpPa, a KOOPJAUHATHI JIFOOOTO
BEKTOpa  pPaBHbl  PAa3HOCTSAM
COOTBETCTBYIOIIMX  KOOPJAWHAT
€ro KOHIIa U Hayaya; IPUMEHATH
V3y4YEHHBIN TEOPETUYECKUI
Marepuajl MpU PEUIEHUU 3ajad
tumna 401-440

OOBsACHUTH, KaK 3ajaercs
NPSIMOYTOJIbHAS cucTrema
KOOpJAWHAT B MPOCTPAHCTBE,
o0paTuTh  BHHMaHHE  Ha
0003HaYeHUs U Ha3BaHUs Ocei
KOOpJAMHAT B IPOCTPAHCTBE,
COTIOCTaBUTH 9THU
0003HaYCHUS v
COOTBETCTBYIOIIUMH
0003HAYEHUSAMH  KOOpAMHAT
Ha TJIOCKOCTH; BBECTH
TTOHSTHS KOOPANMHATHBIX
BEKTOpPOB,  OOOCHOBAaTh U
JI0Ka3aTh IpaBuia JCUCTBUN
HaJl BEKTOpaMHu;
c(hopMyIupOBaThH
onpeaeICHUS
BEKTOpA, paanyc-BeKTOpa
TOYKH; paccMoTpeTh
pelIeHHe TpeX MNPOCTEUIINX
3ajad, rje BBIBOJISITCS
dbopmyIIbl KOOpJMHAT
CepeuHbl  OTpe3Ka, JJIMHBI
BEKTOpA yepe3 ero
KOOpPAWHATBI W  PACCTOSIHUS
MEXIy  JBYMSI  TOYKaMH;
MOKa3aTh MPUMEPHI pPEIICHUs
CTEPEOMETPUUYECKHUX 3a1a4
KOOPJAUHATHBIM METOJI0OM

panuyc-

27

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

CkansipHoe

3HaTh: NOHATHE YIJIa MEXKIY
BEKTOPaMU U CKAJIIPHOTO
IIPOU3BEJEHUS BEKTOPOB,
bopMyITy CKaJIIpHOTO
MIPOU3BEIECHUS B KOOPJAUHATAX U
CBOMCTBA CKAJISIPHOTO
IIPOU3BEICHUS;

YMeTh: BBIUUCISTH CKAJISIPHOE

BBectu monsiTHE yria Mexuy
BEKTOpaMHu,  CPOpPMHUPOBATH
npeacraBieHue o0  yrie
MEXIy BEKTOpaMH H O
NEPICHINKYIAPHOCTH  JIBYX
BEKTOPOB, BBECTH IOHSTHE
CKaJsIpHOTO  TPOM3BEICHHUSI
TIBYX BEKTOPOB KaK
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28 | mpou3BEIEHUE | IPOU3BEAEHUE BEKTOPOB U OpPOU3BEACHUE WX JJIMH Ha
BEKTOPOB HAXOJIUTh YTOJI MEX]LY KOCHUHYC YyIJIa MEXIy HHUMH
BEKTOpaMHU IO UX KoopauHatam; | (oOpaTUTh BHUMAaHHE
pemaTh 3a7]a4i Ha BBIYUCIICHUE | YYAIllUXCsA, YTO CKaJspHOE
YTJI0B MEXKAY ABYMS IPSIMBIMH, | IPOU3BEJICHUE €CTh YHUCJO),
Ckansipaoe MEXIy MPSMOM U TIIOCKOCTBIO PaccCMOTPETh npumep
29 | mpou3BeneHUE IpUMEHEHUS CKaJISIpHOTO
BEKTOPOB NpOU3BENCHUS B  (PUBHKE;
BBECTHU MOHATHE
HaIPaBJIAIOUIETO BEKTOpa
IPSIMOM.
30 JIBH>KEeHUE 3HATh: NOHATHUE JBKCHUS BBectu IIOHSATHE
I MPOCTPAHCTBA, OCHOBHBIC BUJIBI | OTOOPKEHUSI  TPOCTPAHCTBA
BIDKCHUE .,
31 JIBIDKCHUH Ha cebs, JOoKa3aTrb, 4YTO
32 KonrponsHast | YMETh: 10Ka3aTh, YTO LEHTpaJbHasl, oceBasl,
pabora Ne2 o | LIEHTpajbHasi, OceBas, 3epKaJibHasI CUMMETPHUH
Teme «BekTopay» | 3¢pKalibHas CAMMETPUH U (I0Ka3aTeNnbCcTBO C MOMOILBIO
napasuieNIbHbIA EPEHOC KOOPJIMHAT) M TMapasuiebHbIN
SBJISIIOTCSL IBUKEHUSIMU;, PEIIaTh | IEPEHOC (JI0Ka3aTelIbCTBO C
3amaun tumna 478-489 TIOMOIIIBIO BEKTOPOB)
SIBJISTFOTCST IBHDKCHUSIMH
IToka3arTenbHas u Jorapupmudeckast pynkunu(24 yaca)
3HaTh: ONPENIECIICHHE
33 [loka3arenbHass | moka3aTelbHOM  (QYyHKIMH, €€
byHKIIHA , € CBOMCTBA; TEOPEMbI HA KOTOPBIX
CBOICTBa U O0asupyercs TeEOpUsi peHICHUs .
. Onpenenenue MokazaTeabHOU
rpadux IIOKa3aTeJIbHBIX ypaBHEHUN U .
(¢yHKUMH, €€ CBOWCTBa W
HEPABEHCTB
TEOPEMBI Ha KOTOPBIX
YMerTs: CTPOUTH rpaduku
. | 0azupyercs Teopus pElICHUS
MOKa3aTeNIbHbIX byHKINH, .
[TokazarenbHas . MOKa3aTeNbHbIX YpPaBHEHUU U
N MPUMEHSThL CBONCTBA (PYHKIIUU
byHkuusg , eé . | HEpaBEHCTB
34 N Ipyd  CPAaBHEHHH  CTEINEHEH,
CBOHCTBA 1 UCClIeIOBaHUM  (PYHKIIMM  Ha
rpaduk M
MOHOTOHHOCT, pelieHnn
YPaBHEHUI U HEPABEHCTB
35 | Tloka3arenbHble | 3HATH: onpeneneuue | [lonstue [MOKAa3aTEIbHOIO
ypaBHEHUS MOKAa3aTeIbHOTO YpaBHEHUS, | YDABHEHUS, 3 MeToJ1a
METO/IbI pelIeHuUs | pelIeHuUs MOKa3aTeIbHBIX
IToka3arenbHble . .
36 ABHEHIS MOKa3aTeJbHbIX YPABHEHUN ypaBHeHU# ((PYyHKIIMOHAITHHO-
yP YMeTh: pemarh IOKa3aTeIbHBIC | Tpa@UUYSCKH  METOA, METOJ
aBHCHUS NPUMEHSIS | ypaBHUBAHUS  TOKa3aTesei
TTokasatenbbie |1 ’ P P .
37 V3yYEHHBIE METO/IbI METOJI  BBEACHUS  HOBOWU
ypaBHEHUS .
NIEPEMEHHOM )
38 | [lokazaTenbHble | 3HATH: onpenenenue | [lousarue MOKa3aTeIbHOTO
HEPaBEHCTBA IIOKA3aTeJIbHOIO  HEPABEHCTBA, | HEPABEHCTBA, TEOpEMa, Ha |
39 | KontposbHas | Teopemy, Ha KOTOPOM | KOTOPOi Oa3upyeTcs peiieHue
pabora Oasupyercs pElIEHUE | MOKA3aTeNIbHbIX HEPABEHCTB,
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Ne 3 MOKa3aTeIbHBIX HEPABEHCTB perieHue MOKa3aTeIIbHBIX
«IlokazarenbHasi | YMETh: IPUMEHSATh TEOPEMY IIPU | HEPABEHCTB
byHKUIMS peleHuu MOKAa3aTeJIbHbIX
HEPaBEHCTB
3HaTh: onpenenenue | [lonsarue norapugma,
norapugma, MOHSITHUS | OCHOBHBIE dbopmyIbl u
JECATUYHOTO U HATYPaJbHOTO | OCHOBHOE JIOTapU(MUYECKOE
HoHsTie jgorapudmos, 0003HAYEHHUS | TOKIECTBO, BBIYHCIICHUC
40 jorapadma JorapupMoB, OTpesieICHNE | TIOTapu(MOB  OT  3aJIaHHBIX
orepanuu JorapuMUPOBAHUS | YHCEN U BEIPAKCHHMA
YMeTh: BBIUUCITATH JIOTapu(PMbI
OT  3aJaHHBIX  4YUCeN W
BBIPAKEHUN
3HaTh: onpenenenue | [lonarue norapupmMuyeckon
o norapubmMuyeckod  GyHKUMH, | QYHKIIMH, €€ CBOWCTBA U
_yHKHHH CBOMCTBa byHKIUN B | Tpa@uKd B 3aBUCUMOCTH OT
4l y"‘fgax’ °©  |3aBucHMOCTH OT  OCHOBAaHHS | OCHOBaHHS norapugma,
CBOWCTBA U
norapugpma MOCTPOEHUE U YTEHUE
rpagux YMeTb: CTpOMTh U  YHUTaATh | Tpa@UKOB JOrapuPpMUUIECKON
rpaduku Jorapu(pMuyeckon | GyHKLIHH, HaxO0XKJICHUE
DynKImsa byHKIMH, HaXOJIUTh | HANOOJIBIIIETO U HAUMEHBIIIETO
42 y=logax, ee HauOonbllee W  HaWMEHbIIEE | 3HAUCHUS byHKIAA Ha
CBOMCTBA 1 3HAYCHUS (PYHKIIUU Ha 33IaHHOM | 3aJTAaHHOM TIPOMEKYTKE
Fpa(bHK IIPOMEIKYTKE
CaoiicTBa 3HaTb: OCHOBHBIE  Te€OpeEMBI, | Teopemsl: jorapupm
jgorapuMoB | BEIpaKaroIIne CBOICTBA | IPOU3BEACHUS JIBYX
jgorapudmos, OTIpEICTICHUS | TOJTOKHUTEITBHBIX qHCElI,
43 oreparuil jorapuMUpoBaHus U | YaCTHOTO, CTETICHH, PABEHCTBA
MOTCHITUPOBAHMSI, MOHATHUS | ABYX JIOTapU(PMOB, TIOHITHE
IpOOHOM dYacTM W MAaHTHUCCHI | APOOHOM YacTH M MAaHTHUCCHI
JECATUYHOTO JIoTapudma JNECATUYHOTO Jorapudma;
YMeThb: A0Ka3bIBaTh OCHOBHBIE | IPUMEHEHHE  TEOpeM  TIpH
CaoiicTBa TEOPEMBI, BBIPAXKAIOIINE | BEIYUCICHUU norapupMoB,
jgorapu(MoB | CBOMCTBA norapuMoB, | yIIPOIICHUH
MPUMEHSTh CBOMCTBA | JOrapuMUUECKUX
44 jgorapuMOB TIpU BBIYUCICHUU | BRIPAKCHUM, pelIeHuH
jorapudmos, YOPOIIECHUH | JIOTApU(PMUICCKUX YPaBHEHUN
JorapuMUYECKUX BBIPAKCHHA,
pelieHun JOTapUPMUYECKUX
YpaBHECHUU
45 | Jlorapudmuyeck | 3HATH: onpenenenue | OnpeneneHue
ue ypaBHCHUS Jorapu(pMHUECKOTO ypaBHEHUS, | IOTapUPMUIECKOTO
TEOpeMy, MPUMEHSEMYIO TMpHU | ypaBHEHUS, OCHOBHBbIE
46 | Jlorapupmuueck | PEICHAH JOTrapu(PMUYECKUX | METOJIbI penieHus
YpaBHEHUH, OCHOBHBIE METObI | JOTapU(PMUUYECKUX

ue ypaBHEHUS
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Jlorapudmuueck | pereHus Jorapu(MUUYECKUX | ypaBHEHUN: (PYHKIIMOHAIBHO-
ue ypaBHEHUS ypaBHEHUM rpaguuecKui, METO
YMerts: MPUMEHSTH | TOTEHIIMPOBAHUS, METOJ

47 pPacCMOTPEHHbIE METOJbl TIPH | BBEJCHUSI HOBOW NEPEMEHHOM!,

pelieHuu JOrapu(pMUYECKUX | METO]T JJOorapru(pMUPOBAHUS
YpaBHECHUU

48 | KontponbHas
pabota Ned o
TeMe
«Jlorapudmuuec
Kast OYHKITUSDY

49 | Jlorapupmuueck | 3HATE: onpenenenue | OnpeaencHue
W€ HEpAaBEHCTBA | JIOTapU(PMUIECKOTO aorapupMUIEcKoro

HEPaBEHCTBA, TEOPEMY MEPEX0/1a | HEPABEHCTBA, TeopeMa
oT Jorapu(MHUUYECKOTO | Iepexoaa oT
HEPAaBEHCTBA K PABHOCHIBHOW | JOTapu(PMHUUECKOTO

50 | Jlorapummieck €My CUCTEME HEPaBEHCTB HEPaBEHCTBA K PAaBHOCHIILHOM

HC HCPABCHCTBA | vy o7y NPUMEHATH | EMy CHCTEME HEPaBEHCTB;
PacCMOTPEHHYIO TEOpPEMY TIpH | IPUMEHEHHE TEOpEMBbl TpHU

51 | Jlorapupmmieck pelieHnu Jgorapu(MUUYECKUX | PEIICHUN  JIOTapUPMHUUECKUX

HC HCPaBCHCTBA | yepapencts HEPaBEHCTB U CUCTEM
JorapupMUYECKUX
HEPaBEHCTB

52 | Ilepexon k 3Hath: Popmyny nepexona ot | Dopmyna rnepexoja oT
HOBOMY norapupma o OIHOMY | lorapudpma 1O  OJHOMY
OCHOBAHUIO OCHOBaHUIO K JjorapudmMy IO | OCHOBAHHIO K JOrapupmy I0
Jorapudma JPYroMy OCHOBAHUIO U YacTHbBIC | IPYTOMY  OCHOBaHUIO U

53 | [epexon K ciry4au 3ToH (hOpMyJIbl YaCTHBIE ciay4Jau 3TOMU
HOBOMY YMeTh:  uCHOnb30BaTh 3Ty | POpPMYJIbI
OCHOBAHMIO bopmyy npu peleHun
norapudma Jgorapu(pMUUECKUX ypaBHEHUH U

HEPABEHCTB.

54 | Iuddepennupo | 3HaTh: uTO Takoe uyuciao e, | [lonsaTus qyucia e,
BaHUE MOHSITUE 3KCIIOHEHTHI, CBOMCTBA | DKCIIOHEHTHI,  HATypPaJIbHOTO
HoKa3aTeNbHON | GyHKIMK  y=e*,  dopmyisl | Jorapudma, Gyukmun y=Inx,
17} nuddepeHpoBaHus u | rpaduku , CBONCTBA,
Jorapu(MUYECK | UHTEIrPUPOBAHUS byHkuuu | GopmyIisl
ol pyHKIUI y=e", onpeneneHue | nudpepeHpoBanus 151

55 | JInddepernupo | HATypaaIbHOTO jorapudma, | ”HTETPUPOBAHUS byHKIMA
BaHUE ¢dyukumu y = Inx, ee cBoiictBa u | y=e¢*, y=Inx.. Haxoxnenue
IIOKa3aTellbHoN | TpaduK, (dbopMyIBl | TPOU3BOMHBIX,  WHTETPAJIOB
u nudepeHmpoBaHus v | QyHKOUH, copepkaimux €,
JorapuMUYECK | UHTErPUPOBAHUSA ¢ynkuuii | Inx, pemeHne ypaBHEHHS,
ol pyHKIUI y=Inx, HEpaBeHCTBA W 3a7auyd Ha

56 KonrponeHas |y=a’, y=100,x BBIYHCIICHHE I () 1160 (97
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pabota Ne5
ITo Teme
«[TokazarenpHas
U
JorapupmMuyecK
ast QyHKIHS

VYMeTh: HaxOIWTh HPOHM3BOIHbIE
u HUHTErPaIbl (YHKIHIA,
comepxanmx e, Inx

buryp u KacaTelpHyI0 C
NpUMEHEHHUEM 3TUX (HopMyI

[Hununnp, konyc, map(12 gyacon)

3HATh: IIOHATHA

HWIMHAPUYECKON MOBEPXHOCTH, | BBecTn IOHATHS
57 OIIpEaICIICHUE HMINHPA, €T0 HAIAHAPUYECKON
Hpmanap AeMeHTHI (OOKOBas MMOBEPXHOCTH, UUJIMHIPA U €TO
MMOBEPXHOCTh, OCHOBAHUSI, 3JICMEHTOB (6bokoBas
oOpas3yloliue, 0ch, BHICOTA, MOBEPXHOCT, OCHOBaHMs,
58 Iumup paaunyc); GopmyIsl A ) oOpa3syroiue, OCh, BBICOTA,
BBIYHCIICHUS TUTOIIA/IeH OOKOBOM | paJinyc), BBIBECTH Ha OCHOBE
Y TIOJTHOM MOBEPXHOCTEN OTIpEICIICHHS 1005810503 01 (o 12]
HUJIUHAPA bopmyy O0KOBOI
59 Humaamp. YMeETh: IPUMEHSTh U3YYEHHBIE | TIOBEPXHOCTH, a TaKXe
Penrenne 3amad4. | gpopmysibl 41 pelieHus 3aua4 bopmymy IIOJTHOU
10 TaHHOU TeMe , peliaTh MOBEPXHOCTH IIUIUHIPA
3amaun tuma 521-546, 601-608
3HAaTh: MOHATUS KOHUYECKON BBecTn moHATHS KOHMYECKOU
MOBEPXHOCTH, ONPECICHHE MOBEPXHOCTH, KOHYCa U €ro
60 Komnyc KOHYCa, €ro 3JIeMeHThI (0OKOBasi | 3JIEMEHTOB (6okoBas
MMOBEPXHOCTh, OCHOBaHHUE, MOBEPXHOCT, OCHOBaHMUe,
BEpIIIMHA, 00pa3yoIIKe, OCh, BEpIIIMHA, 00pa3ylolue, OCh,
BBICOTA), YCEUEHHOT'O KOHYCA; BBICOTA), BBIBECTH (HOPMYITy
61 Komyc (bopMym,IU JULAL BLIYUCIICHHS AL BBIMHCIIEHUS 00KOBOI u
rIomazaeii 00KOBOM M MOJTHOM MIOJIHOM MOBEPXHOCTEN
MMOBEPXHOCTEN KOHYCa U KOHyca; chOpMHpOBATH Yy
YCEUYEHHOr0 KOHYyca yYallluXcsl MPEJICTABICHUE O
YMeTh: pemiath 3a1a4u TUIA TOM, YTO YCEUEHHBIH KOHYC —
547-569 3TO 4YacTh IIOJIHOIO KOHYCA,
62 Konyc. 3aKJIFOYECHHAsT  MEXAY  €ro
Pemenue 3amaq OCHOBaHMEM MW  CEKYIICH
IUIOCKOCTBIO,  MapajuIeIbHON
OCHOBaHUIO
63 3HaTh: ONpeeNeHNs ChepEl, BBectu nonsTus cdepel, napa
Cdepa napa, OHATUE YPaBHEHHUS M WX OJEMEHTOB (LEHTp,
MMOBEPXHOCTH B MPOCTPAHCTBE, pamgMyc, AMaMeTp), BBIBECTH
ypaBHEHHE cepbl ypaBHEeHUE cepbl B 3aIaHHOM
64 Cepa YS—S;/(I)?EIE):OP%IZILIS—TEI;ZSSMMH THhra IPSMOYTOJIBHOM cucTeMe
v KOOp/IMHAT, paccMoOTpeTh
B3aUMHbIEC ciy4yau
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pacronoXeHust

IIJIOCKOCTH,

cheppl U
TEOPEMBI O

KacaTelbHOM IUIOCKOCTH K
coepe, MO3HAKOMMUTD
Cdepa. .
65 ydamuxcsi ¢ (opmynoi
Pemenue 3anay.
wiomaan  cdepbl, HAYYUTh
pemarh 3agayd 1O JIaHHOM
TeMe
Permenue 3anau YwMers: pemiats 3agauun tumna 630 | 3akpenuThb B mpoIiecce
66 - 646 pereHusT 3amad MOJIyICHHBIC
3HAHUS ¥ HABBIKU
67 | Pemenue 3amau
KoHTponbHass | YMeETh: peliath TUIIOBbIC
pabota Ne6 3aJlayu, UCTOJIb30BaTh
68 [To Teme MOJIyYCHHBIC 3HAHUS JIJIs1
«ununmp, UCCJICIOBAHMS TIPAKTUYECKUX
KOHYC, IIap» | CUTyallui
IlepBooOpa3Hast u uHTEerpaj(7 4acoB)
69 | [IepBooOpasznas | 3HaTh: MOHATHE TIEPBOOOPA3HOM,
u OpPMYJIBI ~ JJI1  OTBICKAHHS .
(popmy [Tonsitue NEepPBOOOPA3HOM,
HEOMpe/IeJICHHBI | IEPBOOOPA3HBIX, npaBuia
. HEOTIPEICIICHHOTO HWHTErpala,
i mHTEerpan OTBICKAHUS NepBOOOPA3HBIX;
mpaBuia s OTBHICKAHHS
OTIpeJICTICHUE HEOMPEIeICHHOTO
WHTErpaja, TaOJMIly OCHOBHBIX NepBOOOPASHELX, NpaBtiiIa
70 | ITepBooOpasHast paJia, Y UHTErpUpOBaHus,  (HOpMyJIbI
- HEONPENICTICHHBIX ~ MHTETPaJIOB, - OTLICKANIS
npaBujIa HHTETPUPOBAHUS
HEOIPCACIICHHBI yp ] crpupo nepBOOOpa3HbIX 51
Lamepa (bMPfIfII_)I;/IH H0K33HB3TB;IBM;ZZ HCOTIPEACICHHBIX
71 | IleppooOpasHas y o WHTETPaJIOB; HaxXxO0XICHUE
epBOOOPA3HOM, HaXOJUTh
y MHOKECTBO MEPBOOOPASHBIX Uis | o ocTBa NIepBOOOPASHEIX
- CONPEACTEHH 3alaHHON ¢ }II)KI_II/II/Ip HaXOIUTh AL 3ajaHHOH  (yHKUMM,
A UHTCIrpall y ’ peuieHne 3a1au o
MepBOOOPA3HYIO, rpaduk .
. HaXO0KJICHUIO TIEpPBOOOPA3HOM,
KOTOPOH TIPOXOJIAT yepes .
rpaguKk KOTOPOH TPOXOIUT
3aJlaHHYI0  TOYKY, HaxXOJUTh
. yepe3  3aJaHHyK0  TOYKY,
HEOTPe/IeTICHHBIN WHTErpal,
pericHue 3aJ1auu 1o
UCITIOJIB3YSI npaBuia
HaXO0XKICHUIO
WHTETPUPOBAHUS ¥ TaOIHILy
HEOTPE/ICIICHHBIX HHTETPAJIOB
OCHOBHBIX HEOTPEeICTICHHBIX
WHTErPaJIOB
OnpeneneHHbld | 3HATh: MOHATHE OMPEACIEHHOIrO |3  3aJaud, MNOPUBOIAIINE K
72 | uuTerpan UHTErpajia, TeOMETPUUYECKHN U | TOHSTHUIO ONPEeNIETICHHOTO
buznueckuit CMBICII | MHTErpajia: O BBIYUCICHUH
OmnpenencHHbI | ONPENETEHHOTO WHTErpana, | Iiomaau KPUBOJIMHEINHON
73 | uHTerpan dbopmyny Herotona-JleiiOHuna. | Tpameuu, O  BBIYUCICHUH
OnpeneneHnplii | YMETh: BBIYKCIIATH | MACChI CTEPKHS, 0
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/4 | uHTErpaN OIIPEIECIICHHBIN WHTETpall, | IepeEMEICHUN TOYKH,
75 | KonTponpHas BBIUUCIISATh IUIOIIAJA TUIOCKUX | IOHSITUE ONPEeNIETICHHOTO
pabota Ne7 o buryp c MIOMOIIBIO | UHTETpAJA, bopmyny
TEME OIIPEEJICHHOI0 UHTErpala. Hprorona-Jleii6uuna.
«ITepBoobOpa3Ha Boluucnenue omnpeneneHHbIX
s 1 UHTErpa» WUHTETPAJIOB, TJIOILAN
IUIOCKUX (DUTYp C TOMOIIBIO
ONPEJEICHHOr0 HHTErpaia.
DJIeMeHThl MATEeMATHYECKOH CTATHCTUKH, KOMOMHATOPUKH U TEOPHH BEPOS
76 | CrarucTuueckas | KJIacCU4eCcKas BEpOSITHOCTHAS 3HAIOT KJIACCUYECKYIO
o0paboTka CXeMa, BEpOSITHOCTb COOBITHIA, BEPOSITHOCTHYIO CXEMY JIJIs
JTAHHBIX reOMETPUYECKAsi BEPOSITHOCTD, PaBHOBO3MOXHBIX
77 | CraTtucTryeckasi | paBHOBO3MOYHbBIE€ UCXO/IbI, WCIIBITAaHMIL
obOpaboTka MpEAEIbHBIN EPEXOT 3HAIOT MPABUIIO
JTAHHBIX FEOMETPUYECKHUX
BeposTHOCTEN. Mcrionp3yror
KOMITBIOTEPHBIE TEXHOJIOTUU
JUTSI co3/1aHust 0a3bl JaHHBIX.
78 | Ilpocreitmme cxeMa bepHymu, Teopema VYuyammecs pemaror
BEPOSATHOCTHBIC | bepHyiu, OMHOMUHAIBHOE BEPOSTHOCTHBIE 33/1a4H,
3a/1auu pacripeiesieHie, MHOTOYTOJIbHUK | UCIIOJIb3Ysl BEPOSITHOCTHYIO
pacnpeneneHus cxemy bepnymiu, Teopemy
bepnynnu, nonstue
79 | Ilpocreiimine MHO202DAHHUK
BEPOATHOCTHBIC pacnpeoenenus. Iconp3yroT
3aa4dn JUIsL peLICHUs
MO3HABATEIbHBIX 3a]1a4
CIIPABOYHYIO JTUTEPATYPY.
80 | Coueranus u o0paboTka uHdopmanuu, 3HAIOT MOHSTUS: 00WULL PO
pa3MenieHus TaOJIUIBI paclpeIeSICHUs OaHHbIX, 8bIOOPKA, aApPUAHMA,
JAHHBIX, TpaduKu KPAmHOCMb 8apUAHMb,
pacnpeneneHus JaHHbIX, mabauya pacnpeoenenus,
MacropT AaHHBIX, YUCTOBBIE yacmoma 8apuanmol, epagux
XapaKTEPUCTUKH, TAOIUIIA pacnpeoeneHus 4acmom,
pacrpeneneHus, 4acToTa mpeyzonvnuk Ilackans.
BapUaHTHI, TUCTOTPaMMa Haxonst yactoty coObITHS,
81 | Coueranus u

pa3MenIeHUs

pacnpenesieHus, MoJia, MeJInaHa,
CpellHEe psAaa JaHHBIX.

UCIIOJIb3YsI COOCTBEHHBIE
HaOJIFOIEHUS Y TOTOBBIE
CTaTUCTHYECKHE JaHHBIC,
ITIOHUMAIOT CTATUCTUYECKHUE
YTBEPIKICHHUSI,
BCTPEYAIOIITHECS B
[IOBCEIHEBHOM KU3HHU.
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82 | ®opmyna CTaTUCTUYECKas! yCTOMUYMBOCTh, | 3HAIOT, rpauK Kakoi
OuHOMa rayccoBa KpuBasi, aJlTOPUTM (GyHKUIMU Ha3bIBACTCS
HesroTona HCTIOJIb30BAHUS TayCCOBOM rayCcCOBOW KPUBOM; alITOPUTM

KpUBOM B MPUOJIMKEHHBIX UCIIOJIb30BaHUsl KPUBOM

BBIYHCIICHUSIX, 3aKOH OOJIBIIIMX | HOPMAJILHOTO pactpeeaeHus

qucen ¥ QYHKIUHU [JIOMIATU O]
raycCoBOW KpUBOU B
IpUOTMKEHHBIX
BBIYUCJICHUSAX, O 3aKOHE

83 | Gopmyna OonpMx yucen. PemaroT
G HHOMA BEPOSITHOCTHBIC 33/1a4H,
HeoToHa UCIIONIL3YS SHAHNA O

rayccoBOUl KpUBOM,
AITOPUTME MCIOJIb30BAHUS
KPUBOW HOPMAJIBHOTO
pacrnpeneneHus U QyHKIUH
IJIOIA/IN TI0J] TayCCOBOM
KPUBOM B MIPUOJIMKEHHBIX
BBIYUCJICHUAX, O 3aKOHE
OOJIBIITNX YHUCEN.

84 | CnyuaiiHbie [ats onpeneneHue YMeTh BBIUUCIATH
COOBITUSI M X OTHOCHUTEJILHOM 4aCTOThI BEPOSITHOCTh CITy4allHOTO
BEPOSITHOCTH CIIy4ailHOTO COOBITHS. COOBITHUS TIPU KJIACCHUECKOM

CdopMynupoBaTh KJIACCUYECKOE | TOJIXO0JIE

85 Cnydaitnbie OIIPpCACIICHUC BEPOATHOCTHU
COOBITHSI U UX CITy4aliHOTO COOBITHS
BEPOSTHOCTU

86 | Pemenue
MPAKTUYECKUX
3a/1a4

87 | KonrpomnpHas YMmerTs: pemarh npocrenmme VYyammecs: cBoOOAHO
pabota Ne§ KOMOMHATOPHBIE 3a]]a4H JEMOHCTPUPYIOT YMEHHE
«IIEMEHTBI METO/I0M Tepedopa, a TAKXKe ¢ pemarh 3a7a4u Ha
TEOpUH HCIIOJIb30BaHUEM U3BECTHBIX MIPUMEHEHHE DJIEMEHTOB
BeposTHOCTEH U | hopmy, MaTEMaTUYECKON CTAaTUCTUKHU
MaTEMaTHYECKON | BBIYUCISATH, B MPOCTEUIIINX U DJIEMEHTOB TEOPUU
CTaTUCTUKIDY CITy4asix, BEpOSITHOCTU COOBITHH, | BEpOSITHOCTEH

HCIIOJIB30BaTh NMIPHUOOPETCHHBIC
3HAHUS U YMCHUS B
MPAKTUYECKOU JICATEIILHOCTH U
MMOBCEIHEBHOM KU3HU: I
aHaJIM3a PEAIbHBIX YHUCIIOBBIX
JTAHHBIX, IPEICTABIICHHBIX B
BUJIC AUArpaMM, TpauKOB; IS
aHanau3a uHbopMaIuu
CTaTHCTUYECKOTO XapakTepa.

O0bémbl Tes1(17 yacoB)
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3HATh: CAWHUIIBI N3MCPCHUA

IToustue 00BEMOB, CBOMCTBA 00BEMOB;
oovema. OOBeMm | popMyny oObeMa KyOa u BrecTtu nonsitue oobema Tena,
88 | IpSMOYTOJILHOT | IPSMOYTOJIBHOTO pPaccMoOTpeTh CBOIICTBa
0 napasuiesienunena 00bEeMOB, TeopeMy 00 00beMe
napajuiesienune | YMeTb: pemarhb 3afaud Tana No | mpsMOyTroiIbHOTO
na 647 - 657 napajuiesienunes1a "
ciencTBue 06 oobeMe mpsAMoit
[TonsiTre IPU3MBI, OCHOBaHUEM
oorema. OOBeM KOTOPOM SIBJISICTCS
gg | MPAMOYTOIBHOT PSIMOYTOJIBHBIN TPEYTOJIBLHUK
0
napasuieNienure
na
90 | OO6bem mpsimoit | 3HaTh: GopMyIibl 00BEMOB
Eﬁﬁzﬁzlp I;Il IPSIMOM TIPU3MBI U IIHIIMHIPA VisyanTs reopen o6
= ) o0beMax MpsMOMl TpPHU3MBI U
OObeM mpsiMOli | YMeTh: pemiarh 3a1a4u Tuma Ne
91 IpU3MBI U 659 - 672 HHTIHADA, BHIPA0OTATE
HaBBIKM pEIICHUs 3adad ¢
IIAH]IpA
v UCIIOJIb30BaHUEM dbopmyn
O0bem npamon
00BEMOB 3TUX TE.
92 PU3MBI U
IUJIMH]IpA
O6BeM 3HaTh: (GopMysbl 00HEMOB PazbpsacHuTh yuammmcs
93 HAKIOHHOL HAKJIOHHOM MPU3MBI, MTUPaAMUIBI | BO3SMOXHOCTb U
[IPU3MBL. U KOHYyca. 11E71€CO00pa3HOCTh
Pemmenue 3a1ay IPUMEHEHUS OTIPEICIICHHOTO
YMeTh: pemiath 3amadu Tana Ne | HHTErpajia il BEIYUCICHUS
Obnem 674 - 682 00BbEMOB Tell, BHIBECTU
94 MHpaMH/IBL. bopMyTy 06BbeMa HaKIOHHO
Pewernne 3anau. IPHU3MBI C TIOMOIIIBIO
95 O0beM KoHyca. WHTETpasia, MoKa3aTh
Pemenwne 3amay. PUMEHEHHUE TIOJyYEHHBIX
Pemenwue 3amau (dbopMyIT IpH peIIeHUH 3a]ad.
96 o TeMe
«O0BeM»
97 3HaTh: Gopmynsl oObeMa mapa | BeiBectu popmyibl o0bema
O6mvem mapa ¥ IIOMAaH cephl, IapOBOro 1mapa M Iomaau chepsl,
CETMEHTA, IIAPOBOTO CIIOS M0Ka3aTh UX IPUMEHEHUE TIPH
98 | ObbeM chepbl | 11an0p0ro cexropa. pelIeHNH 337124, TO3HAKOMUTH
YmeTh: perrath 3amaun Trna Ne | ygamuxcs ¢ popMmynamu st
99 Obbem mapau | 710 - 724 BBIYUCIIEHHUS 00bEMOB YacTeit
iomaab chepst Iapa — mapoBOro CETMEHTa,
IIAPOBOTO CJIOS U IIAPOBOTO
Pemenue 3anau CeKTOpa.
100 | mo Teme «O6beM

niapa u
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TJI0MIAh
chepb»

3HaTh: (popMysbl 0OBEMa IIapa
U TUTOIIA U Cephl, apoOBOTO

[ToBTOPUTH OCHOBHBIE
dbopmyIibl 00bEMOB TelI,

101 | Pemenue 3a1a4 | cermenta, WapoBOro CIOS U 3aKPEIUTh UX TPUMCHCHHUE
IapOBOT0 CEKTOPA. IIpY pelIeHUN 3aj1ad,
YmMerh: pemath 3aaaun Tumna Ne | MOATOTOBUTHCS K
Pemenne 3amau | (48 - 760 KOHTPOJIbHOM paboTe
102 10 TEME
«O0BEMBI TEID)
103 | Pemenue 3agau
KonTtponbHas
104 pabota Ne9
0 TeMe
«OOBEMBI TEID)
YpaBHeHus U HepaBeHCcTBA. CucTeMbl ypPaBHEHHId M HEPABEHCTB(|
105 | PaBHOCMIBHOCTD | 3HATh: OMPEACICHUS OrnpeneneHus paBHOCHIbHBIX
ypaBHEHUM PaBHOCWJIBHBIX YPAaBHEHHUIA, ypaBHEHUH, ypaBHECHUS-
ypaBHEHUS- CJIC/ICTBUS, CJIEICTBUS, TOCTOPOHHETO
MTOCTOPOHHETO KOPHSI, TECOPEMBI | KOPHS, TEOPEMBI O
106 | PaBHOCHIBLHOCTE | O PABHOCWIBHOCTH YPABHEHHM, | PABHOCUIIBHOCTH YPaBHEHUM;
ypaBHEHUI MIPUYHUHBI TTOTEPU KOPHEH mpu npeoOpa3oBaHre JaHHBIX
pEIICHUH YpaBHEHUN ypaBHCHUH B ypaBHCHHE-
YMeTh: mpeoOpa3oBEIBATH CIIEICTBHE, OTIPEICTICHUE
JTAaHHOE YpaBHEHUC B MTOCTOPOHHUX KOpPHEH
ypaBHEHUE- CIICJICTBUE,
JTIOKa3bIBaTh PABHOCUIILHOCTD
YpPaBHEHUU
107 | O6mue meronbl | 3HaTh: 4  obmmx  Meroaa | OOume  METOAbl  pelieHus
pelIeHus pELICHUs] YpaBHEHUU YPaBHEHU: 3aMeHa
ypaBHCHHI YMerTs: ucnonb3oBath | ypaBuenus h(f(x))=h(g(x))
108 | O61mue Merogpr | PACCMOTPEHHBIE  METOIBI  TIPH | YpaBHCHHEM
pemerHs peIeHrr ypaBHEHHIA f(x)=g(x), METO]T
ypABHEHHit pPa3oKCHUS HA MHOXHUTCIIH,
109 | O6mme MeTonb! METOJ  BBEACHUS  HOBBIX
— NIEPEMECHHBIX,
ypaBHEHHA (byHKuHOHaJIULHo—
rpagu4ecKuit METoT
110 | Pewenue 3HaTh: onpenenenus | [Tonsitus: PaBHOCHJIBHBIX
HEPABEHCTB C PaBHOCHIIHHBIX HEPaBEHCTB, | HEPABEHCTB, HEpaBEHCTBA-
OJTHOM HEpaBEHCTBA- CIIEICTBUS, | CIIEJCTBUA, CUCTEMBI
IePEeMEHHOM TEOpPEeMbl O PABHOCWIBHOCTU | HEPABEHCTB,  COBOKYITHOCTH
111 | Pemenue HEPaBEHCTB, ONpPEJEIICHUS | HEPaBEHCTB.  [eopemMbl O
HEPaBEHCTB C CUCTEMBI HEPaBEHCTB, | PABHOCHJIBHOCTH HEPABEHCTB.

OJTHOU

COBOKYITHOCTH HCPABCHCTB

[Ipumenenue

TEOpeM 0
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IEPEMEHHOM YMersb: JIOKa3bIBaTh | PABHOCUJIBHOCTH HEPABEHCTB
112 | Pewienue PaBHOCWIBHOCTh ~ HEPABEHCTB, | IPU PEUIEHUH HEPABEHCTB C
HEPABEHCTB C pelaTh HEpaBEeHCTBA, IPUMEHSIS | OTHOW NMEPEMEHHOM, PEIICHUE
OJIHOM TEOPEMBI O PAaBHOCWIBHOCTH | CHCTEM M COBOKYIHOCTH
MEPEMEHHOM HEPABEHCTB, PEIIATh CUCTEMBI U | HEPABEHCTB, UPPALMOHAIbHBIE
COBOKYITHOCTHU HEPABEHCTB, | HEPABEHCTBA, HEPABEHCTBA C
VppalMOHaIbHbIE HEPABEHCTBA U | MOLYJISIMU
HEPaBEHCTBA C MOAYJISIMU
113 | VYpaBHeHuss u | 3HATH: noHsatuss  cucrteMsl | [lonstue CHUCTEMBI
HEPaBEHCTBA C | YpaBHEHUM, PEUIEHUS] CHUCTEMBI, | YypaBHEHHUM, peuieHus
JBYMS PABHOCHJIBHBIX CUCTEM, | CUCTEMBI YpaBHEHHU,
MEPEMEHHBIMHU. | OCHOBHBIE = METOJIbI  PEIICHUS | PABHOCUIIbHBIX CUCTEM.
CucreMsbl CHUCTEM OCHOBHBIE METOJIbl PEIICHUS
YpaBHEHHI YMeTh: NPUMEHATh H3YUYEHHBIE | CHCTEM: MOJACTaHOBKH,
114 | YpaBHeHusim | MCTOBI IPH PELICHHH CHCTEM, anreOpanvyeckoro CIOKEHUS,
HepaBeHCTBA ¢ | PEUIATE  TEKCTOBBIC 33/laud  C | BBEJCHHS HOBBIX
IBYMSL MTOMOIUIBIO CUCTEM YPABHEHHUI NEPEMEHHBIX, TpapUIECcKOro,
IIepEeMEHHBIMH. METOJ] YMHOKEHUSA, METO]l
Cucrembl ACJICHHUA.
YpaBHEHUI
115 | VYpaBHeHus u
HEpaBEHCTBA C
JBYMSI
MepEMEHHBIMHU.
Cucremsbl
YpaBHEHUM
116 | VYpaBHeHus u
HEPaBEHCTBA C
JIBYMS
MEPEMEHHBIMHU.
Cucremsl
YpaBHEHUI
117 | VYpaBHeHus m | 3HaTh: YTO Takoe ypaBHeHHE U | [loHsATHME ypaBHEHMS U Hepa-
HEPABEHCTBA C | HEPABEHCTBO C MapaMeTpaMH M | BEHCTBA C MapaMeTpaMHu.
rapamMeTpaMM | Kak pacCyXJar0T NIpPU pelIeHUHU | Pelienue ypaBHeHUN U
118 | Ypasnenns u YpaBHEHUI W HEPABEHCTB C | HEPABEHCTB C apaMeTpaMu
HEpPABEHCTBA C fapametpamiu .
HapaMeTpaMH YmMerb: pemare OpocTerIne
119 | Ypasrenns u YpaBHEHHS] M HEPABEHCTBA C
HEPaBEHCTBA C fapaMeTpamu
napameTpamu
120 | KontponbHas 3HaTh. TIOHATUA ypaBHEHUA,
121 | pabora Ne 10 HEpPABEHCTBA, CHUCTEMBI
«YpaBHEHHUSI U | ypABHEHHU,
HEPaBEHCTBA. YMeTh: NMPUMEHSTh U3YYEHHBIE
CucrteMbl METOJIbI npu penieHun
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YPaBHEHUH U YPaBHEHHUH, HEPABEHCTB,
HEPaBEHCTB)» CUCTEM, pelaTh  TEKCTOBbIE
3aJlayun
IToBTOpenue(15 yacoB)

122 | IloBTOpEHMUE. Ymers: BBITIOJIHSTh
[IpeoOpa3zoBanu | mpeoOpa3oBaHUE  BBIPAKEHUH,
€ BbIpa)XXCHUH, CoJIeprKaIlux CTENIEHU C
coJiepKallnux pPalMOHAIBHBIM [TOKA3aTEJIEM.
CTEIEHHU C
palOHAIbHBIM
MOKa3aTeJIeM.

123 | IloBTOpEHMUE. YMerh: pemarb HEpaBEHCTBA
Pemenne METOJOM UHTEPBAJIOB
HEPABEHCTB
METO/I0M
WHTEPBAJIOB

124 | IloBTOpEHMUE. YMeTh: pemaTh 3aJadyd  Ha
Apudmernuecka | apuMeTUYECKYIO,

A, IrE€OMETPUYECKYIO ITPOTrPECCHIO.
reoMeTpuIecKast
IIPOTPECCHUSL.

125 | TloBTOpEHwUe. YMertsb: pemarb
Pemienue TPUTOHOMETPUUECKHUE
TPUTOHOMETPHUY | YPAaBHCHHSI.
€CKHX
YpaBHEHUM.

126 | IloBTOpEHUE. YMeTh: HaXoauTh HauOOJIbIIICEe 1
HauGomnbiiee 1 | HauMeHbIee 3HAYEHUE
HaWMEHbIIIEe GbyHKIIUHA, MHOKECTBO 3HAYCHUI
3HAYCHUE byHKINH.
byHKIINN.

MHoxecTBO
3HAYCHUU
GyHKIHU.

127 | UtoroBoe

- | TecTupoBaHue

128

Ywmers: peuarb
[ToBTOpEHMUE. UppalMOHATBLHBIC YPABHEHUS.
Pemenue
UPPAMOHATBHBI

129 | X ypaBHeHUM

130 | [loBTOpEHME. Ymerh: pemate 3aJayd  Ha
Pemenue 3anay | IpOLIEHTHI, JIBUYKEHUE,

Ha IMMPOLCHTEI,

COBMECTHYIO paloTy.
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JBIDKEHUE,
COBMECTHYIO
pabory.

131 | [loBTOpEHMUE.
Pemenue 3agau
110 TEOMETPHUH.

132 | IloBTOpEHwUE.
Pemenue 3agau
110 TEOMETPHH.

133 | [loBTOpEHwUeE.
Pemenue
JorapupmMuyeck
VX YPaBHEHUU U
HEPaBEHCTB.
134 | Pemenue
MOKa3aTeNIbHbIX
ypaBHEHUH U YMeTh: pemiath Moka3aTeabHbIe
HEPABEHCTB ypaBHEHUSI W HEPABCHCTBA.

135 | Pemenue 3amaq
EID

136 | Pemenue 3amau
EI'D

Y4eOHo-MeToquYeCKUA KOMILIEKT U I0NOJTHUTEIbHAS JJUTepaTypa
. Mopakosuu. A.I'. AnreOpa u Hayana MateMaTrieckoro aHanmza. 10-11 kimaccel: yueOHUK
JUTSL ydalxcs 0011eo0pa3oBaTesbHbIX yupexaeHuit (0a3oBblii ypoBeHb) / [A. I'. MopakoBuu
u 1ip.]; mox pen.A.I'. Mopakosuya - M: «Muemo3unay, 2011
. Mopakosuu. A.I'. u ap. AnreOpa 1 Hauana matemaTuiyeckoro ananusa. 10-11 kacc:
3aJIAYHMK JJIs1 yYalmxcs o01eoopa3oBaTebHbIX yupexaeHuil / [A. I'. MopakoBuy u nip. |;
non pea.A.l'. Mopakosuya - M.: Muemo3suHna, 2011
. Aranacsu JI.C., byry3oB B.®. u ap. I'eomerpust. 10—11 knacc. — M.: [Ipocsenienue,
2011
. 'eometpusi. Pabouas terpaap nis 11 kinacca./JI.C.Atanacsan u ap.- M.: [Ipocsemenue,
2012
Mopnakosuu A.I'. Tynbunnckas E.E. AnreOpa u Hauana ananmmsa. 10-11 kmacc.:
KoHTposnbHbie paboThl 111 00111€00pa3oBat. yupexaenuii.-M.: Muaemosuna, 2000
MopakoBuu. A.I'. AnreOpa u Hadana aHammza. 10 —11 k1. Mertoaumdeckoe mocobue
s yaurens. — M.: Maemo3una, 2000
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