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IHosicHUTEILHAA 3alIUCKA

PaGouas nmporpamma o MaremMaTuke COCTaBJIeHA B COOTBETCTBHH CO CTAHAAPTOM OO0IIEro oOpa3oBaHUsI
(mpuka3 MunobOpazoBanust Poccun «O6 yTBepkaeHnH (enepanbHOro KOMIIOHEHTa TOCYJapCTBEHHBIX
CTaHJIaPTOB HAYAJIBHOTO OOIIEr0, OCHOBHOI'O OOIIEro M cpeHero (MOJHOro 00Iero 0opa3oBaHus» OT
05.03.2004 roma Ne1089), ¢ aBTOpCKO#H IporpamMmoii ijist 001eo0pa3oBaTeNnbHbIX yupexaeauii U, U.
3y0apesoii, A.I'. Mopakosuu «[Iporpamma. Anrebpa u Havaja MaTemMaTuueckoro aHanuza.10-11 kimaccen -
[IporpamMmel. Matematuka. 5-6 knaccel. Anredpa. 7-9 knaccbl. AnreOpa v Hadana MaTeMaTHIeCKOro aHau3a.
10-11 knaccel / aBT.-cocT. M.U. 3ybapeBa, A.I'. Mopakosuu. — M.: Maemo3una, 2011; ¢ aBTOpckoit
nporpammoii JI.C. Atanacsna, B.®. byry3oBa u ap. «[Iporpamma no reomerpun (6a30BbIH 1 TPOPHUITBHBIH
ypoBHR)» - [Iporpammer o0mieo0pa3oBaTenbHbIX yupexaenui. ['eomerpust 10-11 kmacesl. / Coct. T.A.
Bypmuctposa. — M.: Ilpocsemienue, 2009.

PaGouast mporpaMma BBINOITHSIET IBE OCHOBHBIC (PYHKIIMU:

HndopmaiimonHo-MeToauueckas (QyHKIUS MMO3BOJSCT BCEM y4YaCTHHMKAM 00pa30BaTEIBHOIO Mpoiiecca
MOJYYUTh TPEJICTABICHUE O IENAX, COAEpKaHHM, OOMIeH cTpaTermu OOy4YeHWs, BOCIHTAHHS M Pa3BUTHA
y4aluxcsi CpeICTBAMU JaHHOTO Y9eOHOTO MpeaMeTa.

OpraHu3alMoHHO-TIIAHUPYIOIAs (GYHKIHS MTPeAyCMaTpPUBAET BBIICIEHIE ITAOB 00yUYeHU S,
CTPYKTYpPHpOBaHKE Y4eOHOTO MaTepuaa, OonpeieieHue ero KOMMYECTBEHHBIX U KaueCTBEHHBIX
XapaKTCPUCTHUK Ha Ka’KIOM M3 3TAIlOB, B TOM YHCJIC IJIsI COACPKATECIIBHOI'O HAITOJTHCHU A HpOMe)I(yTOqHOﬁ
aTTeCTalluU ydaluxcs.

Lean u 3anaun o0yuyenus B 11 kiacce.
Menn:

e (dopmMupoBanue TNpeACTABJEHHH O MaTeMaTHKe, KaK YHHBEPCATbHOM $3bIKA HAYKH, CPEICTBE
MOJIETIMPOBAHHUS SIBJICHUH U IIPOLIECCOB, 00 UAEAX U METOIAX MAaTEMaTUKU;

e pa3BHTHe JIOTMYECKOI0 MBIIUIEHHS, [IPOCTPAHCTBEHHOI'O BOOOPa)KEHMsS, aITOPUTMHUYECKOH KYJIbTYpHI,
KPUTUYHOCTH MBIIUIEHUs] Ha YpPOBHE, HEOOXOAMMOM JUIsl OOy4eHHs B BBICIIEH WIKONE II0
COOTBETCTBYIOIIECH CIEUATBHOCTH, B OYAYIEH Mpod eCCHOHAIBHOMN AeITEILHOCTH;

* OBJIaJeHHE MATeMATHYECKUMH 3HAHUSIMM M YMEHUSAAMHU, HEOOXOJUMbIMU B IIOBCEHEBHOM >KU3HU, IS
W3y4eHHs UIKOJIBHBIX €CTECTBEHHOHAyUHBIX IUCLMIUIMH Ha 0a30BOM YpOBHE, A IOMYdYEHUS
o0pa3oBaHUA B 00JIACTAX, HE TPEOYIOMTMX YTITyOJIEHHON MaTeMaTHIECKOH TTOTOTOBKH;

e BOCHUTAHHME CPEICTBAMU MATEMAaTHKH KyJIbTYphl JIMYHOCTH: OTHOIIEHMS K MAaTE€MAaTHKE KaK YacTH
O0ILleUEIOBEUECKON  KYNbTYphl: 3HAKOMCTBO C HCTOpHMEM pPa3BUTHS MAaTEMAaTHKH, 3BOJIOLUEH
MaTeMaTHYECKHUX MJeH, TOHMMAaHHsI 3HAaYMMOCTH MaTEMaTHKH JJ1s1 OOLIECTBEHHOTO IIporpecca.

3apauu:

e cucTeMaTu3alys CBENEHUH O 4YWCIax; W3yYeHHWE HOBBIX BHUJOB YHCJIOBBIX BBIPAKCHHUH H (HOPMYII;
COBEPIICHCTBOBAHME MPAKTHUYECKUX HABBIKOB U  BBIUUCIUTENBHOW KYJIBTYPbl, pacIIUpEHHE U
COBEpIICHCTBOBAHUE aJIr€OpalyuecKoro ammapara, CQOPMHUPOBAHHOTO B OCHOBHOM IIKOJIE M €ro
MIPUMEHEHHE K PELICHUIO MAaTEMaTHIECKUX U HEMAaTEMaTHYECKUX 3a/1aY;

® paclIupeHHEe M CHCTEeMaTH3alMs OOLIMX CBENEGHHH O (QYHKOMIX, IOMOJHEHHE Kijacca H3y4aeMbIX
(GyHKUMH, WIUTIOCTpanMs MIMPOTHl NpUMEHEHHWs (YyHKUMH [ ONUCAHUS M M3YYEHHs peabHBIX
3aBHCHMOCTEH;

® H3y4YEeHHUE CBOMCTB MIPOCTPAHCTBEHHBIX Tel, POPMUPOBAHNE YMEHUS IPUMEHATh HOITyY€HHbIC 3HAHUS IS
peleHns NPaKTUIECKHX 3a/a4;

® Dpa3BUTHE NPEICTABICHUNH O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B OKPYXAloIleM MHpE,
COBEpIICHCTBOBAHUE HMHTEIUIEKTYaJbHBIX M PEUEBBIX YMEHHMH IyTeM oOoralieHus MaTeMaTHYeCKOro
SI3bIKA, PA3BUTHS JIOTHYECKOT'O MBIIIIICHUS;

® 3HAKOMCTBO C OCHOBHBIMH HJESIMHU U METOJAMU MaTeMaTHYEeCKOr0 aHAIIM3a.

Mecrto npeaMera B y4eOHOM IJIAHE IKOJIbI.
Nzydenune xypca matematuku B 11 knacce (0a30BbIN ypoBeHb) paccunTano Ha 170 gacoB n3 pacuéra 5 4acoB B
Henento (U3 HuX 3 4 — anredpa 1 Hayasia aHalu3a, 2 4 - reoMmerpusi). KonuuectBo yueOHbIX Hepenb 34.
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OCHOBHOE COIEPKAHUE YYEBHOT'O MATEPUAJIA

Coaep:kanue Kypca «AJreopa 1 Ha4yajia MaTeMaTHYECKOr0 aHAJIN32»

IMoBTOpenne kypca 10 kiaacca.

Crenenu u kopuu. CTeneHHnbie (PyHKIUN
[TonsTHe KOpHS N-ii CTEleHHM W3 JeHCTBUTENbLHOro ymcna. MyHKOuM y —3 X, HX CBOWCTBA M

rpa¢uku. CBoiicTBa KOpHAN-ii creneHu. [IpeoOpa3oBaHue BBIpaKEHHM, COIEpPIKALIMX pPaAWKabL.
Crenenb ¢ palMOHAIBHBIM IOKa3zaTelleM U ee cBoiicTBa. [loHsATHE cTeneHu ¢ AelCTBUTENbHBIM
nokaszareneM. CBOWCTBa CTEEHW C JICHCTBUTENBHBIM TOKazaTerneM. CTermeHHble (QYHKIUH, WX
CBOMCTBa U rpaduKu

IokazarenbHas U Jiorapupmudeckass PyHKIUT

[okazarensHas QyHkums, ee cBoiictBa u Tpaduk. [lokazaTtenbHble ypaBHeHUs. [lokazarenmpHble

HEPABCHCTBA.

[Monsitue norapudma. Oynkuus y = 10gaX, ee cBoiictBa u rpaduk. CpoiictBa jgorapudmoB. OCHOBHOE

5.

norapudmmuueckoe ToxaecTBo. Jlorapudm nmpous3BeneHHs, YaCTHOTO, cTereHu. [lepexon K HOBOMY
ocHOBaHHIO jiorapudma. JlecITHuHBIM M HaTypanbHbli Jiorapudmel, uucio €. [IpeoOpasoBaHue
MPOCTEHINX BBIPAXKEHUH, BKIIOYAIOIIUE apU(PMETHYECKHE OIepalud, a TaKkKe  Olepaiuio
BO3BE/ICHUSI B CTelEeHb M omepanuio JnorapudmupoBanus.  Jlorapudmudeckne ypaBHEHUS.
Jlorapupmuyeckre HepaBeHcTBa. JluddepeHnMpoBaHre MMOKa3aTSAbHOW M JIorapu(pMUUIECKO
(hyHKIHI.

IlepBooOpa3Hasau UHTErpa

[lepBooOpa3nasi u HeompeneneHHbI uHTerpan. llpaBunma oTbicKaHHWs TIepBOOOpa3HBIX. Tabmuma

OCHOBHBIX HECONPEACIICHHBIX HHTETPAIOB.

3agaun, MPUBOASAINNE K TOHATHIO OIpEAeiIeHHOro uWHTerpaia. [IoHSATHE ONpeneeHHOro WHTErpaa.

6.

dopmyna Herorona — JleliOHuia. Bbluncienue 1uromazed IUIOCKHMX (UIYP € ITOMOIIBIO
OIIpENIeNIeHHOT 0 HHTErpaa.
DJIeMeHTbI MaTeMATHYECKOH CTATUCTUKH, KOMOMHATOPUKHU Y TEOPUHU BEPOSITHOCTEl

TabnumaHoe m rpaduyueckoe MpeACTaBICHHE MAaHHBIX. UHMCIOBBIE XapaKTEPUCTHUKU PSJIOB JaHHBIX.

7.
PaBHOCHIIBHOCTD ypaBHeHHH. OOIIMe METOIbl pelleHHs ypaBHeHHiA: 3amena ypasHenus h(f(x)) =

[ToouepenHblii ¥ OXHOBPEMEHHBIN BBHIOOP HECKONBKHX 3JIEMEHTOB M3 KOHEYHOTO MHOXKECTBA.
@opMynbl YWCIa TIEPEeCTaHOBOK, COYETAHWA, pa3MelleHnd. Pemienre KOMOWHATOPHBIX 3ajad.
®opmymna 6uHoma Heiotona. CoiicTBa OMHOMUHANBHBIX K03 ummenToB. Tpeyronpauk lackams.
DOneMeHTapHbIe W CIOXHBIE COObITHs. CiydaiiHble COOBITHS M WX BEPOSTHOCTH. CTaTHUCTHYECcKas
o0OpaboTtka maHHbIX. [IpocTeiimme BeposiTHOCTHBIC 3amadun. CoueTaHus M pasMmenieHus. [loHsarue o
HE3aBHCHMOCTH COOBITHIA. BeposSTHOCTP W CTaTHCTHYECKas YacToTa  HACTYIUIEHUS COOBITHSL.
Pemenrie mpakTHyuecKux 3aqad ¢ MPUMEHEHHEM BEPOSTHOCTHBIX METONOB. PaccMoTpenme ciydaeB
Y BEPOSTHOCTh CYMMBI HECOBMECTHBIX COOBITHH, BEPOSITHOCTD TTPOTHBOITOIOKHOTO COOBITHSL.
YpaBHenusi 1 HepaBeHcTBa. CHCTEMBI YPaBHEHHI W HEPABEHCTB.

h(g(x)) ypasuenuem f(X) = g(X), pasnoxkeHHe Ha MHOKHUTEIH, BBEICHHE HOBOW MEPEMEHHOM,
(dbyHKIIMOHANBHO-Tpadrueckuii MeTon PelmeHne  MpOCTEWIIMX CHUCTEM  YpaBHEHHUH C ABYMS
HEN3BECTHBIMU.

Pemenue HepaBEeHCTB ¢ OAHON MepeMEHHOW. PaBHOCHIIBHOCTh HEPABEHCTB, CUCTEMBI U COBOKYITHOCTH

HEpaBEHCTB, HMPpPALOHAIbHBIE HEPaBEHCTBA, HEPAaBEHCTBA ¢ MoayasiMu. CHCTEMBl YpaBHEHHH.
Hcnons3oBanue cBOUCTB W rpadukoB (YHKIWN MPH pPENICHWH ypaBHEHWN W HEpaBEHCTB. Meron
nHTEepBasioB. M300pakeHHMe Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA PELICHWH YpaBHEHMH U
HEpPaBEHCTB C JIByMs NEPEMEHHBIMH M HUX cucteM. IlpuMeHeHHMe MaTeMaTHYECKUX METOJOB IpH
PELIEHUN CONEpXATEbHBIX 3a/ad M3 pasjInYHbIX oOnacTeld HayKd M mpakTuku HHTepmperauus
pe3ynbTaTa, y4eT pealbHbIX OrpaHUYCHUNA. Y paBHEHUS 1 HEPABEHCTBA C apaMeTpaMHu.

8. IloBTOpeHume



Y4eOHO-TeMaTHYeCKHUH IUIaH Kypca «Ajredpa»

Ne Pazgensl kypca Koa-so
4acoB

1 [[loBTOpenue kypca 10 knacca 2

2 |Crenenu u kopHu. CTeneHHble QyHKIUU 19

3 [[MokazatenbHast U Jorapupmuueckas QyHKIUU 29

4 [[lepooOpa3Hasi U HHTETPAT 9

5 JJIeMEHThl MaTeMaTHYECKOH CTaTHCTHKH, KOMOMHATOPUKH, W TEOPHH 13
BEPOSTHOCTEH.

6 |YpaBHeHus u HepaBeHcTBa. CHCTEMBI ypaBHEHUH U HEPABEHCTB 20

7 [[loBTOpenue 10
Wtoro 102

1. Conep:xanue kypca «I'eomerpusa»
1. BekTopbl B IpOCTPaHCTBeE.
[ousitne  Bektopa. ClioKeHME W BBIYMTAHWE BEKTOPOB. YMHOXEHHWE  BEKTOpa  Ha

yucno.KommnaHapHbie BEKTOPHI.

2. MeToa KOOpAMHAT B MPOCTPAHCTBE.

HekapToBbel KoopAuHaTBl B mpocTpaHcTtBe. Dopmyna pacCTOSHHUS MEXAY [BYMS TOUYKAMM.
YpaBuenus cepsl u nrockocmu. @opmyna paccmosinus om mouky 00 HIOCKOCHUL.

Bekropel. Yron mexay Bekropamu. KoopauHatsl BekTopa. Ilpocrteifine 3amaun B KOOpAMHATAX.
CxanspHOE TIpoHM3BEICHNE BEKTOPOB. J[TMHA BEKTOpa B KOOpAWHATAX, Yrojd MEXKIY BEKTOpPaMH B
KoopanHatax. KommmHeapHble  BEKTOPHI, KOJUUITMHEAPHOCTh BEKTOPOB B KOOpIWHATAaX.
Kommnutanaphsie BeKTOpbI. PaznoxkeHune mo TpeM HeKOMILIaHApHBIM BEKTOPaM.

3. HuauHap, KoHyc, map.

Hunwanp u xoHyc. Yceuennwiii konyc. OcHOBaHHE, BBICOTA, OOKOBasl MOBEPXHOCTH, 00pa3yromias,
pasBepTka. Ocesbie ceyeHus U ceyeHus napaieibHble OCHOBAHUI).

[Tap u cdepa, ux ceueHus1, kacamenvHas niockocmos K cghepe. Cdepa, BUUCaHHAS B MHOTOTPaHHUK,
chepa ommcaHHas OKOJIO MHOrorpaHHHKa.lleHTpampHasi, oceBas ¥ 3€pKaibHAs CHMMETPHUU.
ITapannenbHbIi IEpEHOC.

4, OOBeMbI TeJ.

[lonstre 06 o6beme Tena. OTHOMIEHHE 00HEMOB ITOTOOHBIX TEIL.

Q®opmynel o0beMa Kyba, TPSIMOYTOIBHOTO Mapajuieiennuiena, MPU3MbL, DWIHHAPA. DOpMyITsl
o0beMa mupaMuIbpl 1 KoHyca. DOopMyITBl TUTOIAM TOBEPXHOCTEN IMUIMHApPA U KoHyca. DopMyms
o0beMa Iapa ¥ 1miomany chepsl.

5. HroroBoe moBTOpEHUE

Y4eOHo-TeMaTHUYecKHUil IJIaH Kypca «I'eomeTpusi»

Koa-Bo

Ne Pazgennl kypca 4aCOB
1 |BekTophl B IpoCTpaHCTBE 7
2 |Meroja KOOpaUHAT B MPOCTPAHCTBE. 16
3 |UunuHap, KoHYC, map. 15
4 |O0bemsl Tel. 17
6 |MroroBoe moBTOpeHMNE 13
Wtoro 68

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O INTPEJIMETA

H3y‘ICHI/IC MareéMaTukKu B CpCIlHCﬁ IIKOJE€ Ja€T BO3MOXKHOCTDH O6y‘IaIOIJ_II/IMC}I J0CTHYb
CJICAYIOIIUX PE3YJIbTATOB!:



B pe3ynomame uzyuenus mamemamurku Ha 6a3080M ypoeHe YUeHUK 001)ceH 3HATH/TIOHUMATD

3HAYCHUE MaTeMaTHUYECKOI HAYyKU U PpCIICHUA 3a1a4, BOSHUKAOIUX B TCOPHUU U ITPAKTUKE,
IOHUPOTY U B TO KE BPEMA OIrpaHUYCHHOCTDb IIPUMCHCHHUA MAaTCMATHYCCKUX

MCTOJOB K aHaJIM3y U UCCJICAOBAHUIO ITPOLCCCOB U SIBIICHHI B npupoac u 06HI€CTB€;

SHAYCHUEC MPAKTUKHU U BOIIPOCOB, BOBHHUKAIOIIUX B caMoOM MaTeMaTHKe JJIsL q)OpMI/IpOBaHI/IH n
Pa3sBUTUA MaTeMaTHYECKOM HAayKW; HICTOPUIO PA3BUTHA IOHATHA YHCJIA,

CO3J1aHnA MaTEMAaTUYCCKOTO aHaJIn3a; BOSHUKHOBCHUA U PA3BUTHUA TCOMETPHUH,

YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKU MAaTEMaTUYECKUX PACCYKACHUHN, UX MPUMEHUMOCTh BO
BCEX 00JIACTSAX YECIOBEUSCKOM JEATEILHOCTH,

I[IpenmerHas o6aacTh «AJdredpar»
YMmern:

BBITIOJIHATH apu(PMeTnyecKue AeUCTBUS, COUeTasi yCTHbIE U MTUChbMEHHbBIE IPUEMBI, TPUMEHSISI
BBIYMCIIUTENBHBIE YCTPOMCTBA; MTOJIB30BATHCA OLEHKOW M IPUKUIKOW ITPU NPAKTUYECKUX pacyeTax;

MIPOBOJUTH [0 U3BECTHBIM (popMyliaM U mpaBuiiaM npeoOpa3zoBaHus OYKBEHHBIX BhIPAaXKEHHH,
BKJIIOYAOIUX TPUTOHOMETpUYECKHE (DYHKLINH; BEIYUCIATh 3HAUEHHS YMCIOBBIX U OYKBEHHBIX
BBIPAXXEHUH, OCYIECTBIIAS HEOOX0AUMBIE MOJICTAHOBKU U IPe0Opa30BaHus;

HCNO0Jb30BATH NPHOOPEeTeHHbIE 3HAHUS M YMEHHSl B MPAKTUYECKOii 1eATeJIbHOCTH U
NOBCEIHEBHOM KU3HM JIS:

MPAKTUYECKUX pacyeToB Mo Gpopmysam, BKIOUas GopMyIbl, coliepKaliie CTerneHH,
TPUTOHOMETpHYECKHE (DYHKIIUU, UCTIONb3Ys PU HEOOXOAUMOCTH CIIPABOYHBIE

MaTcpHralibl U HpOCTCfIIHHC BBIYHCIINTCIIbHBIC YCTpOﬁCTBa;

IIpeamernas odaacts «®@YHKINUU U I'PAO®UKN»

YMerTh:

OTIPENETATh 3HaUCHNE (PYHKLUY 110 3HAYSHUIO apryMEHTa MIPU Pa3IMYHbIX crioco0ax 3alaHus
(GYHKUIMU; CTPOUTH TpapUKH U3YUEHHBIX (QYHKIIMH;

OIMCBIBATH MO TPaPUKY U 8 npOCMeEUuUx CIy4asx no ¢popmyne IOBEACHUE U CBOMCTBA (PYHKIIMA,
HaXOJUTh 1O rpaduKy QyHKIUN HaNOOIbIINE U HAUMEHbBILNE

3HAYCHUA,

pelaTh ypaBHEHHMsI, IPOCTEUIINE CUCTEMbl YPAaBHEHUH, UCTIONB3Ys CE0UCMEa PYHKYUL U UX
rpauKoB;
HCI0JIb30BATH PUOOpEeTEeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOI 1esITeIbHOCTH U

MOBCEAHEBHOM JKU3HHU JUIA: * ONMUCAHUS C TOMOIIBIO (DYHKIMN Pa3TUYHBIX 3aBUCMOCTEH,
MpeJCTaBICHUS UX rpaMuecKu, MHTEpIpeTaliy rpapKoB



Mpeaxmernas obaacte <KHAYAJIA MATEMATUYECKOI'O AHAJIU3A»
Ymersn:
BBIYHCIISITH TIPOU3BOAHBIE JIEMEHTAPHBIX (YHKIIMH, UCIIOJIB3YS CIIPABOYHBIC MaTePUAIBL;

MCCIIEI0OBATh B MPOCTEHUIITNX CITydasiX (yHKIUN HA MOHOTOHHOCTh, HAXOAUTh HAMOOJIBIIUE U
HAaMMEHBIINE 3HAYCHUS (PYHKIUHI, CTPOUTH TpadMKH MHOTOWICHOB U NPOCEUUUX PAYUOHATLHBIX
@yHKyul ¢ UCTIONF30BaHUEM allapaTa MaTeMaTHIECKOTO aHAIN3a;

HCIIOJIB30BATDb l'[pPIOﬁpeTeHHbIe 3HAHUAA U YMCHUSA B HpaKTHqQCKOﬁ HCATCJIbHOCTH U
NOBCETHEBHOM KM3HHU JIJIS:

pEeIICHHMA MMPUKIIAHBIX 3a/1a4, B TOM YHCJIC COONAJIbHO-3KOHOMUYCCKUX U (1)I/I3I/I‘-ICCKI/IX, Ha
HauOOJIbIINEe U HAUMEHBIIINE 3HAYCHUS, HA HAXOXKICHUEC CKOPOCTU U YCKOPCHUSA

peamernas obaacts «KYPABHEHUS U HEPABEHCTBA»
Ymers:

peliaTh palilMOHAJIBHBIC YPAaBHCHUA U HCPABCHCTBA, HpOCTeI\/IIHII/Ie TPUTOHOMETPUUCCKUE YPaBHCHM,
HUX CUCTEMBI; COCTABJIATH YPABHCHUA U HEPABCHCTBA 110 YCIOBHIO 3a1a4HU,

WCIO0JIb30BATh I MPUOIMKEHHOTO PElIeHNs] ypaBHEHUI U HEPAaBEHCTB, rpaduuecKuii
METO/1; N300paxkaTh Ha KOOPJMHATHOM TNIOCKOCTH MHOKECTBA PEILIEHUH MPOCTEUITNX YpaBHEHUHN U
UX CHCTEM;

HCNO0JIb30BATH NPHOOpPEeTEeHHbIE 3HAHUSI M YMEHHsI B MPAKTHYECKOii 1eATeJIbHOCTH U
NOBCEIHEBHOM KU3HM JIS:

MMOCTPOCHUS M UCCIEAOBAHUS TPOCTEUIITNX MAaTEMATHIECKUX MOICIICH.
IIpenmernas odsacts «<'EOMETPUS»
YMmerTh:

pacrno3HaBaTh Ha YepTeKax U MOJENAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEpHbBIE
O0OBEKTHI C X OMUCAHUSIMH, U300paKEHHUSIMHU; ONKCHIBATh B3AUMHOE PACIIONIOKEHHUE MPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE, apTyMEHTUPOBATh CBOU CYXACHUS 00 3TOM pacHoJIOKEHUH;
aHAJIM3UPOBATH B MPOCTEUIINX CIIy4asX B3aUMHOE PacIoJIoKeHHe 0OBEKTOB B IPOCTPAHCTBE;
M300paxaTh OCHOBHbIE MHOTOTPAHHUKH; BBITIOJIHATH YEPTEIKU MO YCIOBUSIM 3a/1a4; CIMPOUms
npocmeliuiue ceyeHus Kyoa, npusmol, NUPAMUObL;

peuiaTh MIAHUMETPUYCCKUC U HpOCTGﬁIHHG CTCPCOMCTPUYICCKUC 3a/1aYM Ha HAXOXKIACHHUC
ICOMCTPUYCCKUX BCIINYUH (,I[J'II/IH, YIJioB, nnomaneﬁ); HCIIOJIb30BAaTh IIPpU PCUHICHUU
CTCPCOMECTPHUUCCKUX 3a/lad INIAHUMCTPHUICCKUC (I)aKTLI 1 MCTObI; IPOBOAWNTL JOKA34aTCIbHLIC
pacCy’KACHUs B XOAC PCIICHUA 3a1a4,

COOTHOCHUTD INIOCKHUE T'COMCTPUYICCKHUC (I)I/Il"yp]':l " TPEXMCPHBIC 0OBEKTHI C UX OIIMCAaHUsMU,
YCpTEIKaMH, I/I306pa)KeHI/I$IMI/I; pa3invaTb U aHAJIM3UPOBATH B3AMMHOC PACIIOJIOKCHUC q)Hl"yp;

I/I306pa)KaTB TCOMETPHUUCCKUC (bHprBI U TCJIa, BBITIIOJIHATD YCPTCK 110 YCIOBUIO 3a1a4U;

pelaThe reOMEeTpUUECKUE 3aJa4l, ONIMPAsCh HA N3YYEHHbIE CBOMCTBA IUIAHUMETPUUECKUX U
CTEPEOMETPUYECKUX (PUTYP U OTHOLICHUH MEXy HUMH, IPUMEHSISI alnredpanyeckuii u
TPUTOHOMETPUYECKHI anmnapar;

IIPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHUS IPU PELIEHUH 3a/1a4, I0KA3bIBaTh OCHOBHBIE TEOPEMBI
Kypca;



BBIUUCIIATH JINHEHHBIE 3JIEMEHTHI U YIJIbI B IPOCTPAHCTBEHHBIX KOH(UTYpALUSX, IO
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE M UX MPOCTEHIINX KOMOMHAIIM; TPUMEHATh KOOPIMHATHO-
BEKTOPHBINA METOJ JUIsl BBIYMCICHUS OTHOLICHHUM, PACCTOSIHUM U YTIIOB; CTPOUTH CEUCHUS
MHOTI'OTPaHHUKOB.

HCII0JIL30BATH NPHOOpeTeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKO 1esiTeIbHOCTH U
NOBCEeHEBHOM KNU3HHU JUIs1: MCCIEA0BAaHNS (MOAECINPOBAHMSI) HECIOKHBIX IPAKTUYECKUX CUTYaIUil
Ha OCHOBE U3y4YCHHBIX ()OPMYI U CBOMCTB HUTYD;

BBIYMCIICHUA HHOHIaIIGfI HOBerHOCTef/'I IMPOCTPAHCTBCHHBIX TCJI IIPU PCIICHUU MMPAKTUYCCKUX 3a1a4,
HCIIOJIB3YS IMPpU H€06XOI[I/IMOCTI/I CIIPAaBOYHHKHU U BBIYUCIIUTCIIbHBIC YCTPOﬁCTBa.

B pe3yJbTaTe H3YYCHUA MAaTEMAaTUKHU HA 0a3oBOM YPOBHE€ YIYCHUK T0JIKECH:

3HATH/MIOHUMATD '

3HAYCHHUC MaTeMaTquCKOﬁ HaYKI/I JJIA peIIICHI/Iﬂ 3aJa4, BO3HHKAKIIHUX B T€0pI/II/I " HpaKTI/IKC;
HH/IpOTy U B TO XK€ BpeMSI OFpaHquHHOCTB HpI/IMeHCHI/Ifl MAaTEMATUYCCKUX MCTOO0B K aHanmy 158
HCCTIEI0BAHUIO MPOIIECCOB U SIBJICHUI B IPUPOJIE€ U OOIIECTBE;

3HAYCHHUC HpaKTI/IKI/I u BOHpOCOB, BO3HUKAKOIIINUX B CaMOﬁ MaTEeMaTUuKE 11 Q)OpMHpOBaHI/ISI 158
pa3BI/ITI/I$[ MaTeMaTquCKOﬁ HaYKI/I, HCTOpI/IIO paSBI/ITI/ISI IIOHATUSA qHuciJia, CO3JaHus
MaTEeMaTUIECKOr0 aHAIN3a;

YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTMKH MaTEMATHYECKUX PACCYKJIEHUN, NX IPUMEHUMOCTb BO
BCEX 00JIaCTIX YEJIOBEUECKOM NeATECIbHOCTH;

BEPOSTHOCTHBIN XapaKTep Pa3IMUHBIX MPOIIECCOB OKPYKAIOIIETO MUPA;

CYIIECTBO MOHATHS MaTEeMAaTHYECKOTO JI0KA3aTEIbCTBA; TPUMEPHI TIOKA3ATEIbCTB;

KaK MaTeMaTU4YeCKH OmpeaesieHHble (QYHKIIMA MOTYT OINHCHIBaTh peajlbHbIC 3aBUCUMOCTH;
MIPUBOIUTH IPUMEPHI TAKOTO OTIMCAHUS;

KakuM 00pa3oM TE€OMETpUs BO3HUKIA W3 TMPAKTHYCCKUX 3aJad 3eMiIeMEpHs;  MPUMEPHI
T€OMETPUUECKHX 0OBEKTOB M YTBEPIKJACHHUHN O HUX, BAXKHBIX JIJISI MPAKTUKH;

CMBICTT  HMJCAIM3allMK, TMO3BOJISIONICH  pemarh  3aJadyd  pealbHOM  JEeHCTBUTEIBHOCTU
MaTeMaTHYEeCKMMHU METOaMH, IIPUMEPBI OIITHOOK, BO3HUKAIOIINX MTPU HACATN3AIIH;

YMmeTh:

BBINOJIHATE apu(MeTndeckue AeHCTBHSA, COYETass YCTHBIC W MUCHMEHHBIC NPHEMBI, IPUMEHEHHE
BBIYMCIIUTENIBHBIX YCTPOUCTB;

HAXOJWUTh 3HAYCHUS KOPHS HATypaJbHON CTENEHH, CTENEHH C PAalMOHAIBHBIM IOKa3aTeseM,
norapudma, HCHOIB3YS NPU HEOOXOJMMOCTH BBIYMCIUTENBHBIE YCTPOHCTBA; MOJIB30BATHCA
OLIEHKON M PUKHUJIKOW MPH NMPAKTUYECKUX pacyerax;

IPOBOAMTH IO W3BECTHBIM (OpMyNIaM M HpaBWiIaM IpeoOpa3oBaHUs OYKBEHHBIX BBIPAKEHHI,
BKJIFOUAIOIIUX CTETICHH, PaIUKaJIbl, IOTapH(PMBI U TPUTOHOMETPHUYECKHE (QYHKIINY;

BBIUMCIIATh 3HAYEHHUS YHCIOBBIX U OYKBEHHBIX BBIPQXKEHUH, OCYIIECTBIIAS HEOOXOJUMBbIe
MOJICTAHOBKHU U NTPe0Opa30oBaHus;

onpeneNnaTh 3HaueHHe (YHKIUHM MO 3HAUYEHUIO apryMeHTa MpHU pa3IM4yHbIX Croco0ax 3aJaHus
GbyHKINH;

CTPOUTHIPAPUKUN3YICHHBIX ) YHKIIMH;

OIMCBIBATH MO TpauKy U B MPOCTEHIINX CllydasX 1Mo (GopMyse MOBeJeHUE U CBOMCTBA (PYHKIIHIHA,
HaXOJUTh 10 rpaduky QYHKIUN HaOOIbIINE U HAUMEHbIIINE 3HAUCHHS,

pelaTh ypaBHEHHMs, NMPOCTEHIINE CUCTEMbl ypaBHEHHH, UCHOJB3ys CBOMCTBA (QYHKIMH U HX
rpadukwy;

pelmiaTb palMOHAJbHbIE YpaBHEHUS W HEPABEHCTBA, NPOCTEHIINE TPUTOHOMETPUUECKHE
ypaBHEHHUsI, UX CHCTEMBI;



® COCTaBIISITh YPAaBHEHHSI U HEPABEHCTBA IO YCIOBHIO 33]1a4H;

® ICII0JIB30BATH VISl NPUOIMKEHHOTO PELICHUs YPaBHEHUH M HEPABEHCTB rpaduyeckuii MeTos;

¢ 1300pakaTh Ha KOOPAWHATHOM IJIOCKOCTM MHOKECTBA PELICHWH MPOCTEHUIINX YpaBHEHHHA U HUX
CHCTEM;

® JI0JIb30BATBHCA A3BIKOM I'€COMETPUUN AJId ONMHUCAHUSA TPECAMETOBOKPYKAOIICTO MUPA,

® pacro3HaBaTh reOMETpUYECKHUEe QUTYPHI, PA3INYaTh UX B3AUMHOE PACIIOJIOKEHUE,

L4 1/1306pa>1<aTb reoMETpUICCKUC q)HprI)I; BBIIIOJIHATE YCPTCIKU IO YCIOBUIO 3a4a4d; OCYIICCTBIIATH
npeoOpazoBanus GUTYp;

® pacmo3HaBaTh Ha 4YepTekax, MOAEISIX H B  OKpyXKawomlei 00CTaHOBKE OCHOBHBIC
MPOCTPAHCTBEHHBIC TEJIA, H300paXaTh UX;

® B [IPOCTEHIINX CIIy4asiX CTPOUTH CEYEHMS U Pa3BEPTKHU IIPOCTPAHCTBEHHBIX TEIL;

® IIPOBOJUTH OIIEpallMU HaJ BEKTOPAMH, BBIYUCIATH UIMHY U KOOPAUHATHI BEKTOpPA, YOI MEXKIY
BEKTOPaMHU;

e peuaTh FreOMETPUUYECKUE 3a/1a4M, ONUPAsCh HA U3yUYEHHbIE CBOMCTBA (PUTYp M OTHOLIEHUH MEXTy
HUMH, TPUMEHSS JIONOJHUTENbHbIE IOCTPOCHMS, aAIreOpanvyeckuii MW TPUTOHOMETPUUYECKUI
arrmapar, iicu CAMMCTPHU

® IIPOBOJUTH JOKa3aTEIbHBIE PACCYKICHUS MPU PELICHUN 3a1ay, UCIOIb3Ys U3BECTHBIE TEOPEMBL,
O6HaPY)KI/IBa$I BO3MOXXHOCTH JI1 UX HUCIIOJIB30BAaHUA,

® pemaTh MPOCTEHIITNE MITAHUMETPUIECKUE 3a/Ia49H B TPOCTPAHCTBE;

® HCIIOJIb30BAaTh HpI/IO6peT€HHI)Ie 3HAaHUA U YMCHUA B HpﬂKTH‘—ICCKOﬁ JACATCIIBHOCTHU U HOBCG}IHGBHOﬁ
JKWU3HU JUIA:

® OIIMCaHUs PealbHbIX CUTYyallUil Ha 3bIKE T€OMETPUH;

® pacuyeToB, BKIOYAIOUINX MPOCTEHIINE TPUTOHOMETPUUYECKHE (HOPMYIIBI;

® peIIeHUs FTeOMETPUYECKHX 3a/1a4 C HCIIOJIb30BaHUEM TPUTOHOMETPUHI

® pelleHus MPAKTUYECKUX 3aJady, CBA3AHHBIX C HAXOXXJICHHEM TI€OMETPUYECKMX BEIMYUH
(ucmoJib3ys Mpu HEOOXOAMMOCTH CIPABOYHUKH U TEXHUYECKUE CPEJICTBA);

® [IOCTPOCHUI reOMETPUYECKUMU HHCTPYMEHTAMU (JIMHENKA, YTOJIbHUK, IUPKYJIb, TPAHCIIOPTHP).

Hcnoab30BaTh NpHOOpPeTEHHbIE 3HAHUSA W YMEHHMSI B NPAKTHYECKOH [IeATEJIbHOCTH U
IOBCEIHEBHOM KU3HU.
MPAKTUYECKHUX pacyeToB Mo ¢opmysam, BKIItoyas GOpMYIIbl, COJEpKaIlie CTeEeHU, PaIuKalbl, U
TPUTOHOMETPUYECKHE (PYHKLHHU, HCIOJIb3YS MpPH HEOOXOAMMOCTH CIpPAaBOYHBbIE MaTepHalbl U
MPOCTEHIIINE BEHIYUCITUTENBHBIE YCTPOCTBA,
OTHCAHUS C MOMOIIbIO (PYHKIUN pa3NUYHBIX 3aBUCUMOCTEH, MPECTABICHUS HX TpaUuecKu,
UHTEpIpeTay rpaduKos;
MIOCTPOCHUE U UCCIIEOBAHNUE MPOCTEHIINX MAaTEMAaTHIECKUX MOJIEICH.

Onucanue y4eOHO-MeTOAUYECKOI0 1 MAaTEPHAJIBLHO-TEXHHYECKOT0 o0ecrneyeHust
0o0pa3oBaTeILHOIO NMpoiuecca

Cnucox OCHOBHOM JIMTEPATYpPbI:

1. Anrebpa u Havanma mMatemaruueckoro anammsa. 10-11 kmaccel. B 2 4. U.1. YueGHuk mmis
yyamuxcs o01eo0pa3oBaTeNbHbIX yupexaeHuil (06a30Bblii ypoBeHb)) Mopakosuu A.l.,
[1.B.CemeHnoB. 2-e u3z. crep. — M.: Muemo3suna, 2020.

2. AnreOpa u Hadyana MmaTemarudeckoro ananusa. 10-11 kmaccel. B 2 4. YU.2. 3agaunuk s
yyamuxcs o01ieoopa3zoBateIbHbIX YUpekIeHHH (6a30BbIN ypoBeHb)/ MopAKOBUY

A.I'..I1.B.CemenoB. 2-e u3a. crep. — M.: Muemo3suna, 2020.



3. T'eomerpus, 1011 kmaccer: YueOHUK A5 00111€00pa30BaTEebHBIX YUPEkKACHUI: 0a30BBIN
u yrany6u. yposuu / JI.C. Aranacsan, B.®. byrysos, C.b. Kagomues u ap. — M.:
[Ipocsemenue, 2012.

Ileuammnuvie nocoousn
-Ta0ONHIBI IO anredpe U TeOMETPUH;
-TIOPTPETHI BBIAIOIIUXCS ACITENIeH MaTEeMAaTHKU.

Komnvromepuwie u HKT-cpeocmea

o www.fipi.ru —®enepanbHblii HHCTUTYT MEAATOTUICCKIX U3MEPEHUI
e www.school-collection.edu.ru/ Exunas xosutekuus 1udpoBbsIX 00pa3oBaTeIbHBIX PECYpPCOB.

Y4eOHO- npakTHUYecKoe U y4eOHO- 1adopaTopHoe 000pya0BaHMe
-KOMIUIEKT YePTEXKHBIX MHCTPYMEHTOB, KOMIUIEKTHI TUIAHUMETPHUECKUX U CTEPEOMETPUIECKUX Tell
(IeMOHCTPALIMOHHBIX)


http://www.fipi.ru/

Kpurtepuu onennBanus

@D opMbI TEKYLIET0 U HTOTOBOT0 KOHTPOJIS
MeTtoabl OLEHKH 3HAHWII: TECT, MAaTEMATUYECKUI JIUKTAHT, CAMOCTOSATEIIbHbIE U KOHTPOJIbHBIC
paboTHI.
KpuTtepuu ounenku pa3jimuHoro Bujaa padoor.
Kpumepuu ouenuganus KOHmMpoabHbIX U CAMOCHOAMETbHLIX PAOOM_00VUAIO WUXCA
Ommemka «35» CTaBUTCS, €CIIM:
- paboTa BHITIOTHEHA MMOJTHOCTHIO;
— B JIOTHYECKHUX PACCYXJEHUSIX U 000CHOBAHUHU PEIICHUS HET MPOOETIOB 1 OMHNO0K;
B pEIICHWH HET MaTeMaTHYEeCKHUX OIMMOOK (BO3MOKHA OJTHA HETOYHOCTh, OIMHKCKA, KOTOpas He
SIBJISIETCS CJICICTBUEM HE3HAHMSI HJIM HETIOHUMAaHUS y9eOHOTO MaTepurana).
Ommemka «4» CTaBUTCS B CICAYIONIUX CIydasX:
- paboTa BBINOJIHEHA TOJHOCTHIO, HO OOOCHOBAHUS IIAaroB PEIICHHUS HEAOCTATOYHBI (ECiH
yMeHHEe 000CHOBBIBATh PACCYKICHUS HE SIBJISUIOCH CIIEIUAIEHBIM 0OBEKTOM MPOBEPKH );
- JIOMyIIEHbl OJHA OMIMOKa WJIM €CTh JBa — TPH HENOYETa B BBIKIAIKAX, PUCYHKAaX,
yepTexax win rpadukax (€Cm 3TH BUIBI padOT HE SIBISUTHCH CIICITHATBHBIM 0OBEKTOM TPOBEPKH).
Ommemka «3» CTaBUTCS, €CIIH:
- JomymieHo Oojiee OJHOW OIMMOKM WM OoJjiee JABYX — TPEX HEIOYETOB B BBIKJIAJIKAX,

yepTrekax wWid Tpadukax, HO oOydaromwuiicss o0mamaer oO0s3aTeIbHBIMH YMEHHUSMH 10
MIPOBEPSIEMOM TEME.

Ommemka «2» CTaBUTCS, €CIIH:

— JOIIYHICHbI CYHICCTBCHHEIC OH_II/I6KI/I, IIOKa3aBIINEC, YTO o6yqafomm710;1 HE 06naz[aeT
00s3aTeIbHBIMH YMCHUAMHU 110 ,Z[aHHOﬁ TEME B MOJTHOM MEpe.

Kpumepuu ouenueanua mecmosvix padom ooyuaruiuxcs
Ommemka «5» craButcs, ecnu BeinoHeHo 91-100% paboThr.
Ommemka «4» cTaBUTCS, €CIU BBINOIHEHO 75-90% paboThI.
Ommemka «3» cTaBUTCS, €ciu BbIonHEeHO 50-74% paboThl.
Ommemka «2» craButcs, eciu BoinosHeHo 20-49% paboTsl.

Kpumepuu ouenusanus ycmmuoix omeemos ooyuaowuxcs
Ommemka «5» CTaBUTCS, €CIIA YICHUK:
— TOJIHO PacKpbUI COJEp)KaHHE MaTepHalia B 00beMe, MPEIyCMOTPEHHOM IMPOrpaMMOi U
y4eOHUKOM;
- M3JIOKWJ MaTepuall TPAMOTHBIM  S3bIKOM, TOYHO HCIIOJIB3YS MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIMKY, B OTIPE/ICIICHHOM JIOTMYECKON TIOCIIeIOBATEIbHOCTH;
— TNPaBWIBHO BBITIOJIHUJ PUCYHKH, YEPTEIKH, IPa(UKH, COMYTCTBYIOIINE OTBETY;
- I0Ka3ajl YMEHHE WUIFOCTPUPOBATh TEOPHIO KOHKPETHBIMHU MPHUMEPaMHU, IPUMEHSTH €¢ B
HOBOM CHTYaIlUH MPH BBITIOJTHEHUH MPAKTHYECKOTO 33 [aHUS;
- TMPOJEMOHCTPUPOBAI 3HAHWE TEOPUHM paAHEE W3YUCHHBIX COMYTCTBYIOIIUX TEM,
c(OPMHUPOBAHHOCTh M YCTOWYUBOCTH MCIIOJIb3YEMBIX TIPU OTBETE YMEHUI M HABBIKOB;
— OTBEYaJ CaMOCTOSITEIbHO, O€3 HABOSIIUX BOTIPOCOB YUUTEIIS;
— BO3MOXHBI OJIHA — JIBE HETOYHOCTHU TPU OCBEIICHHE BTOPOCTEIICHHBIX BOIPOCOB WIIH B
BBIKJIaAKaX, KOTOPBIC YYCHUK JICTKO UCHIPABUII IOCJIC 3aMCYaHUA YUUTCIIA.




Ommemka «4» CTaBUTCH, €CIM OTBET YIOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSIM Ha OLIEHKY «5», HO
IIPU STOM UMEET OJMH U3 HEJIOCTATKOB:
- B U3JI0KECHUHU JIOMYIIEHBl HEOONbLINEe MpOoOenbl, HEe MCKa3UBIIEE MaTEeMaTHYECKOe
coJiepKaHue OTBETA;
— JIOTMYyIIEHBbl OJMH — JBa HEJOYETa NPU OCBEUICHUH OCHOBHOTO COJEP)KaHHsS OTBETa,
WCTIPABJICHHBIC TIOCIIE 3aMEUYaHUS YUUTEIs;
- JIOTMyIIEHBbl OIMOKa WM Ooyiee JBYX HENIOYETOB TMPH OCBEIIEHHMH BTOPOCTENEHHBIX
BOTIPOCOB HJIU B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIC TIOCIIE 3aMEYaHuUs YIUTEIs.
Ommemka «3» CTaBUTCS B CIECAYIOUIUX CIyJasiX:
— HEIOJIHO PACKPBITO COJIEpKaHUe Marepuaia (CoaepkaHue M3JI0KEHO (parMeHTapHO, HE
BCerJa IMOCIe0BAaTEeNbHO), HO MOKa3aHO O0Iee MOHMMAaHWE BOMPOCa M MPOJIEMOHCTPUPOBAHBI
YMEHHUS, TOCTaTOYHBIE U YCBOSHHS IPOTPAMMHOTO MaTepuaia (ompenaenensl « TpeboBaHusIMU K
MaTeMaTHYECKOH IMOATOTOBKE YUAIIUXCs» B HACTOALICH IMPOrpaMme Mo MaTeMaTHKe
- WMEJNCh 3aTPyAHEHHsS WM JOMYyIICHBl OMIMOKKM B OIpEIeNIeHHH MaTeMaTHIeCKOM
TEPMUHOJIOTHH, YEPTEKaX, BBIKIAKaX, UCTIPABJICHHBIC TIOCIE HECKOJBKUX HABOISIINX BOTPOCOB
YUUTES
— YYEHUK HE CIpPaBHJICS C MPUMEHEHHEM TEOPHUU B HOBOW CHUTYallMH TPH BBIOJHEHUU
MPAKTUYECKOTO 3a/IaHUs, HO BBIMOJHUII 33JIaHUsI 00S3aTEFHOTO YPOBHS CJIOXHOCTH TIO JTAHHON
TeMe;
- TpU JIOCTaTOYHOM 3HAHUHM TEOPETHYECKOTO MaTepuana BBISBICHA HEIOCTATOYHAS
c(OPMHUPOBAHHOCTH OCHOBHBIX YMEHHIA U HABBIKOB.
Ommemka «2» CTaBUTCS B CIEIYIONINX CITydasX:
- HE PacKpBITO OCHOBHOE COJIep)KaHNE YUeOHOTO MaTeprana;
- 00Hapy)XeHO HE3HAHHE YYEHHWKOM OOJIbIeH Wi Haubojiee BaXHOW YacTH y4eOHOTO
MaTepHana;
— JIOTYIIEHBI OIMUOKH B ONPEACICHUW TOHSATHH, NMPU WCIOIB30BAaHUM MaTEMaTHYeCKON
TEPMUHOJIOTHH, B PHCYHKaX, YepTexax Win rpadukax, B BBIKIAJIKaX, KOTOpPbIC HE
WCTIPABJICHBI ITOCIIE HECKOJIBKUX HABOISIIUX BOTIPOCOB YUUTEIIS.



KanennapHo-temaTnyeckoe miianupoBanue B 11 kiacce mo mareMaTuke(MoayJib «AJiredpa»)

Koua-Bo Bocnuraren
qacoB bHBIC
Bun BO3MOKHOCT
Jara Tema ypoka Y4eHHK 10JI’KEeH 3HATh U YMeTh KOHTPOJ H ypoka(
A MOAYJIb
« I xoIbHBIH
YPOK»)
IloBTOpenue kypca 10 kiaacca 2
1 IToBTOpenue. TpuroHoMeTpuuecke ypaBHEHUS 1 VYMeroT npeobpa3oBbIBaTh MPOCTHIC TPHTOHOMETPUYECKHE BBIPAKEHHS; pELIaTh
HPOCTHIC TPUTOHOMETPUYECKIE YPABHEHHS; PEIIaTh TPUTOHOM. YPABHEHHSI.
2 ITosTopenue. IIpousBoaHas 1 VYMeIoT ucenenoBath B IPOCTEHINNX CiTydasx QYHKIUN Ha MOHOTOHHOCTb
(yHKIUH, CTPOUTH rpaduKy QYHKIIHHA.
Crenenu u kopHu. CTteneHHble QYHKIHH 19
3 IToHsiTHEe KOPHS N-0 CTENEHH U3 NEHCTBUTENLHOT O 2 3HaTh: MOHATHE KOPHS N-OM CTEMEHH W3 HEOTPHIATEIBHOrO YHCIa, KOPHS
qHcIa HEYETHOMN CTEIECHU U3 OTPULIATEIIBHOTO YKCIA.
4 YMerTb: BBIYUCIIATH KOPHHU N-Oif CTETICHH U3 ACHCTBUTEIHLHOTO YHCIIa Ye
5 Q/; o 4 3HAaTh: YTO NPEJCTABISAET COO0H TpahuK QYHKUNH Y= "~/ X, mpu N — 4eTHOM
g Oyakuuun y = ¥, ux cBOMCTBa U rpaduku. e pen P YH y - 1P
U N — HeYeTHOM, cBoicTBa QyHKIM y = "/ X
7 YMerb: cTpouTh rpadMKu U pelath ypaBHESHHUs U HEPABEHCTBA C PaIHKaIaMu
8 Yuyanmxcs 1eMOHCTPUPYIOT yMEHHE 0000IIEHUS U CUCTEMaTH3aLMy 3HAHHUH 110
OCHOBHBIM TeMaM Kypca MareMaruku 10 kiacca.
9 3
. . 3HaTh: TEOPEMBI BEIPAXKAIOLIEe CBOHCTBA KOPHS N-if cTeneHn
10 CaoiicTBa KOpHS N-0if cTeneHn ‘reop P P . yC
YMerb: 10Ka3bIBaTh TEOPEMBI ¥ IPUMEHATD MX TPU YHIPOLIEHUH BBIPAKCHUH
11 CP
12 3 yC
3HaTh: YTO TaKOE BHECCHHE/BBIHCCCHHME MHOXMTENSA 10732 3HAK paJuKala,
13 . HOHSATHE UPPALMOHAIBHOTO BBIPAXKESHHS
[IpeoOpa3oBanue BhIpaxKeHUH, CoaepKAIINX
12 YMerb: BEIHOCUTH MHOXKHUTENb 32 3HAK PAJMKajla, BHOCUTh MHOKHMTENb I10J] 3HAK T
paiuKabl panMkana, yIpouaTh MPPALMOHAIbHBIC BBIPAKEHUS, HCIONb3YsS CBOHCTBA HTe‘]melf
U3BJICYEHHS KOPHS N-if CTENEHU U3 JECTBUTENLHOIO YMCIa TyaJIbHBIN
Mapadon
15 KonTpoabHas padora Ne 1 1 YMmerb cBOOOIHO MONIB30BATHCS MOHATHEM KOPHS N-CTETIEHH U3 ACHCTBUTEIBHOIO
«CTeneHn H KOPHI» YH{ClIa M ero CBOHCTBaMH, IPeoOpa30BaHUSIMU BBIPAKCHUH,
16 3 3HaTh: ONpE/eNICHUEe CTENeHU C JIOOBIM PAILOHAIBHBIM IOKA3aTejieM, MOHITHE
HPPALMOHAILHOTO YPAaBHEHHS, OCHOBHbIE METOIbl PELICHUS HPPALMOHAIBHBIX
17 O06001IeHNE TIOHATHS O IIOKA3aTeIE CTENEHN YpaBHEHUI Cp
18 YMerb: npencraBiiTh 3alaHHOE BBIPA)KEHHUE B BHJE CTENEHH C PallMOHAJIbHBIM
NOKa3aTeNeM, CTENeHb ¢ IPOOHBIM MOKa3aTeNleM B BHJIE KOPH,
19 3 3HaTh: ompejieieHie CTeneHHol (QyHKIMHU, cBolicTBa GyHKuMH Y =X ', cBOiicTBa
CTENEeHHOM (HYHKIMH, TEOPEMY O IPOU3BOAHOMN CTETICHHOH (HYHKIUK
20 Crenennbie GyHKIIUU, UX CBOMCTBA U rpauKu YMerb: cTpouts rpaduk creneHHoH GyHKIMK U1 JF000r0 paroHaIbHOro vC
21 HoKa3aTens I, UCCIeN0BaTh CTENEHHYI0 (GYHKIMIO Ha YETHOCTh, OTPAHMYEHHOCTb, Cp

MOHOTOHHOCTH U SKCTPEMYMBI, COCTABJIATH YPABHCHUA KacaTeJIbHOU




Iloxka3zatenbHas pynkuun. IlokasarejibHble ypaBHeHUs!
1 HepPaBeHCTBA

22 3 3HaTh: ompe/eIeHHe MOKa3aTenbHON (QyHKIMH, ee CBOHCTBA; TEOPEMbI Ha KOTOPBIX
TToka3artenpHas (byHKIII/IH, eé CBOlCTBA U rpa(i)HK 6a31/1pyeTc51 TCOpHs PCIICHUA ITOKAa3aTCIbHbIX ypaBHeHI/Iﬁ 1 HEPABCHCTB
23 YMeTb: cTpouTh rpad MKy MoKa3aTeabHbIX QYHKIH, TPUMEHSThH CBOHCTBA yC
24 Tokasatenias ysKiis, o crofictsa n rpadiK GbyHKIMU IpU CpaBHEHHH CTeIeHeH, nccneoBaHny HYHKINE Ha MOHOTOHHOCTb, CP
> pElICHUH YPaBHEHUH 1 HEPABEHCTB
25 2 3HAaTh: ONpE/ICIICHUE TOKA3aTEILHOI0 YPABHEHHUSI, METOIbI PELICHNUSI
ITokazarenbHble ypaBHEHUS MOKa3aTeNIbHBIX YPaBHEHHUIT
26 VMerb: pemarh NoKazarelibHbIe YPaBHEHHs, IPHUMEHSIS H3y4eHHbBIC METOIbI ye
27 2 3HaTh: OIpe/IeIeHHe IOKa3aTeNbHOr0 HEPaBeHCTBA, TEOpEMY, Ha KOTOpOit CP
HOKa3aTeHI)HI)Ie HEpaBEHCTBA 6a3preTC5[ PECUICHUE MMOKa3aTCIbHBIX HEPABEHCTB
28 YMeTh: NpUMEHSITh TEOPEMY TPU PELICHUH ITOKA3aTebHbIX HEPABEHCTB
29 KonTposbHasi padora Ne 2 «Iloka3aTejibHble 1 3HaTh: KaK IPUMEHUTD ONpe/ielieHue Jorapudmirdeckoit QyHKIHH, ee CBOHCTBA
YPABHEHUS M HEPABEHCTBA» YMers: onpe/iensaTh 3HaueHHE QYHKIHHU 110 3HAUCHHIO apryMeHTa
Jlorapudmunueckas GpyHkums 21
30 2
31 [Tousitre norapudma 3HaTh: OnpeeeHne orapupmMa, HOHITHSL ICCATUYHOrO U HATYPATBHOTO
norapu(pmMoB, 0603HAUCHUS JIOrapr(pMOB, OIPE/ICTCHHE OTIEPAIUH
32 3 Jorapu(pMHUPOBAHHS OMpe/iesieHre TorapudMideckoil (yHKIHMH, CBOHCTBA vC
. . YMerb: BBIYUCIATD JIOrapu(Mbl OT 3aJAHHBIX YHCEN U BBIPAXKEHUH CTPOUTH 1
33 ynkims y = 10gax, eé coiicTBa U rpapuk 4yHuTaTh rpaguky JorapudmMuueckoil GyHKIMN, HAXOAUTH HANOOJbIIee U
31 HaUMEHbIIIee 3HAYCHHS
35 3 3HaTh: OCHOBHBIC TEOPEMBI, BbIPAXKAIOLIUE CBOIMCTBA JIOrapu()MOB, ONpPEACICHHS
onepanuii JorapuGMHUpOBaHUS M IOTCHLUPOBAHMS, YMerb: 10Ka3bIBaTh
36 OCHOBHBIE TEOPEMBI, BBIPAKAIOLINE CBOWCTBA JIOrapU(pMOB, TIPUMEHSTH CBOMCTBA Cp Bcemupu
CaoiicTsa orapupmon Jorapu(mMoB TPHU BBIYHCICHUH JIOrapru(MOB, YIPOIIEHHH JIOrapuPMUIECKUX 191781 (3119
BBIPA)KEHHH, PEIICHUH JIOrapu(YMIIESCKUX ypaBHEHHUI MaTreMaTu
KM
37
38 3 3HaTh: onpe/eneHue JIOorapuGMUIECKOro ypaBHeHHs, TEOPEMY, IIPUMEHAEMYIO IIPH VC
PpeleHNH JIOraprupMHISCKUX
39 Jlorapudmmyeckre ypaBHEHHUS YPaBHEHUH, OCHOBHBIE METO/IbI PEIICHHUS JIOrapUPMHUUECKHX ypaBHEHUN
20 Ymers: TPUMEHSTH PACCMOTPEHHBIC METO/IbI [IPH PeLICHNH J0rapupMUUECKHX CP
YpaBHEHUH
41 KonrtpoabHasi padora Ne 3 «JTorapudmuyeckas 1 3HaTh, KaK IPUMEHUTD OIpeiesieHue Jorapudmudeckon GpyHkimy,
b YHKIHAS YMerbonpenensaTs 3HaueHHe QYHKIMH O 3HAYSHHUIO apryMEHTa
42 3 3HaTh: onpe/eneHne JIorapuGMUIECKOro HEpaBeHCTBa, TEOPEMY TIepexoia OT
43 JorapudbMueckye HepaBeHcTEa Jorapru(h)MUUECKOr0 HEPaBEHCTBA K PABHOCHIIBHOH €My CHCTEMe HEpaBEeHCTB
YMeTb: NPUMEHSTh PACCMOTPEHHYIO TEOpEMY IPH PEIICHHUH JOrapupMUUECKHX
44 HEPABEHCTB CP
45 2 3nath: @opmMyny nepexosa ot jorapudmMa Mo OTHOMY OCHOBAHHIO K JIOTapHpMy
6 [lepexox k HOBOMY OCHOBAHUIO JIOrapudma 1O JIPYTOMY OCHOBAHHIO ¥ YaCTHBIC CITydau 3TOH GopMyib

YMerb: ucronb30BaTh (GOpMyYITy TIPU PELICHUH JIoraprd. ypaBHEHHI U HEPABEHTB.




47 3 3HATB: YTO TAKOE YHCIIO €, MOHSATHE 3KCIIOHEHTHI, CBOUCTBA QYHKIIMH y=¢€*, VyC
o opMysbl ubdepeHIMpPOBaHIS U HHTETPUPOBAHUS KIUH y=e*, onpe/ieneHue
48 JuddepennmpoBanme oka3aTeIbHON U (bopuyer st eperup pHp EI)YH ey > Opea
o o HaTypaabHOro Jiorapudma, pyHknun y = Inx, ee cBoiicta u rpaduk, hopmyItst
49 TorapupMIrieckoit GyHKIui nuddepeHIpoBaHust 1 HHTErpupoBanus GyHkuuid y=Inx, y=a*, y=10gax
METh: HAXOAUTh IIPOU3BOHBIC M HHTETPAJIbI KUii, conepxammx e, Inx
y p P YH p % 1n ye
50 1 3HATHO NOHATHH JIorapudMa, ero CBOUCTBaX; 0 (pyHKIMH, ee CBOMCTBax, rpaduke;
KonTtpoabHas padora Ned «Jlorapudmmuyeckue YMerb: — UCHOJIB30BaTh CBOMCTBA U rpad)MKK JOrapu(h)MUYECKON U ITOKa3aTeIbHOM
HEPABEHCTBA» GbyHKIHMHA, pemaTh JIorapuh)MUUECKIE U TOKa3aTelbHbIC YPaBHEHUS U
HEPaBEeHCTBA;
IlepBooOpa3Has u HHTErpPaj 9
51 4
3HAaTh: MOHSTHE TIEPBOOOPA3HOM, (POPMYITBI ISl OTHICKAHHUS IEPBOOOPA3HBIX,
52 MpaBKIIa OTHICKAHUS TIEPBOOOPA3HBIX; ONpPEICIICHHE HEOMPEIeICHHOr0 HHTErpaa,
[epBooOpaznas TabJIUILy OCHOBHBIX HEOMpPE/ICICHHBIX HHTEIPATIOB, NPABHIa HHTEIPUPOBAHHS
53 p P y p p p pHup
YMerb: 10Ka3bIBaATh, YTO (QYHKIIHS ABISIETCS IEPBOOOPA3HOM, HAXOIHUTh vC
54 MHOXECTBO MePBOOOPa3HBIX
55 OnpenenéHHbIi HHTErpa 4
56 CP
3HAaTh: MOHSTHE OMPEICICHHOr0 HHTErpala, FTeOMETPUYCSCKHI U QU3NUECKHUi
57 CMBICIT OTpeJieNieHHOr 0 nHTerpaina, popmyny Herorona-JleitGaunma. yC
58 YMeTh: BBIYUCIATH OMpPE/Ie/ICHHBI HHTErPall, BBIYUCIIATD IUIOIIA/IH TTOCKHUX Tunepmapke
(Guryp ¢ MOMOILBIO ONPEAEICHHOTO HHTErpaIa. T yMenuii
"UnTerpan".
Oo6pa3oBare
JIbHasi urpa
59 Kontpoabnas padora Ne 5 «IlepBooOpa3Hasi u 1 3HaThO NEPBOOOPA3HOM, ONPEAEIICHHOM U HEONPEICICHHOM HHTErpase.
HHTErpa» YMerbpenaTs NpUKIaIHbIe 3a1a91
DJieMeHThl MaTeMaTH4YecKOoi 13
CTATUCTUKU,KOMOMHATOPUKHU M TEOPUM BEPOSITHOCTE
60 2 KJIaCCHUUECKasi BEPOSITHOCTHASI CXeMa, BEPOSITHOCTh COOBITHIH, TeOMETpUYIecKas
61 CTaTI/ICTH“IeCKaﬂ O6pa6OTKa JTAHHBIX BEPOATHOCTDH, PABHOBO3MOXXHBIE UCXOAbI, Hpeﬂeﬂbﬂblﬁ nepexon yc
62 3 cxema bepnymu, reopema bepHysui, OMHOMHMHAIBHOE paclpeeieHue,
PHY. P PHY. pacmp
MHOI'OYT'OJIbHUK PACIIpe/ieNIeHus
63 [Ipocretimme BeposSTHBIE 331291 Cp
64
65 3 00paboTka MH(pOpMAIMH, TaOIHIBl PACTIPENEICHUS JaHHbIX, TPadUKU
p P pacmp Ip
56 pacrpesieNieHus JaHHBIX, [ACOPT TaHHBIX, YUCIOBBIE XapaKTEPUCTUKH, TabIuia
CoueraHus U pa3MeIICHHUS pacrpeieNieHusl, YacToTa BapHaHThI, THCTOrpaMMa Cp
67
68 2 .
Dopnyima Guroma HbioTomHa CTaTUCTHYECKas yCTOIMYMBOCTD, T'aycCOBA KPHBAs, aJTOPUTM HCIIOIb30BaHUS
69 PMY. TayCcCOBOI KPUBOH B MPHOJIMKEHHBIX BEIYHCICHHUAX, 3aKOH OOJBIINX YHCEI
70 2

CHy‘laﬁHHe COOBITHS ¥ UX BCPOATHOCTH

JlaThb omnpesieneHne OTHOCHTEIBHON YaCTOTHI CITY4aifHOTO COOBITHSI.




71 ChopmynmupoBaTh KIIaCCHYECKOE ONPEJICIICHIE BEPOSATHOCTH CIYyIaliHOTO COOBITHS
72 KonTpoJsibHasi pa6ota Ne6 «jaeMeHThbl TEOPUH 1 Vdamuxcst AEMOHCTPUPYIOT: 3HAHUSI O PEIICHUM MPOCTEHIINX KOMOMHATOPHBIX
BEPOSAATHOCTEI 1 MATEMATHYECKOIl CTATUCTUKI» 3ajatax, 0 IEpeCTaHOBKAX, COUCTAHNAX M Pa3sMCICHMSX.
YpaBHeHusi u HepaBeHcTBa.CHCTeMBbI ypaBHeHUH 1 20
HEPABEHCTB
73 2 3HATE: ONpeIeNICHIS PABHOCIIIBLHBIX YPaBHEHH, ypaBHEHHUS- CJICICTBUS,
PaBHOCHIBHOCTD YpaBHEHHUA MIOCTOPOHHETO KOPHSI, TEOPEMBI O PABHOCHIBHOCTH YPAaBHEHUH, IPUIHUHBI TIOTEPH
74 KOpHEH IIpU pelliCHUU YpaBHEHUN
75 3 YMerb: peodpa3oBhIBaTh JAHHOE YpaBHEHNE B YpaBHEHHUE- CIICACTBUE,
OGLuKe METOIbI PeLICHHS ypaBHEHHT JIOKa3bIBaTh PaBHOCHIBHOCTH YpaBHEHHH
76 ¢
. 3HaTh: 4 0OIMX METO/Ia PELICHNs YpaBHEHUIH P
77 OGwuKe METOABI PeLICHHsI ypaBHEHHIT YMeTh: HCTIOTB30BaTh PACCMOTPEHHBIE METOIBI TIPH PELICHAN YPaBHEHHIH Cp
78 4 3HaTh: ONpEACICHUS PAaBHOCIIBHBIX HEPABEHCTB, HEPABCHCTBA- CJICICTBUS,
TEOPEMbI O PAaBHOCWJILHOCTH HEPAaBEHCTB, ONPEHCIICHHUS CHUCTEMBI HEPaBEHCTB,
79 COBOKYITHOCTH HEPaBEHCTB
30 Pemenue HepaBEHCTB ¢ OAHOW MEPEMEHHOU YMerTh: 10Ka3bIBaTh PaBHOCHIIBHOCTH HEPABEHCTB, pelllaTh HEPaBEHCTBRA, Ve
HPUMEHSIS TEOPEMBI O PABHOCWIIEHOCTH HEPaBEHCTB, PEIIaTh CUCTEMBI U
81 COBOKYITHOCTH HEPaBEHCTB, UPpaIMOHAIbHBIC HEPAaBEHCTBA U HEPABEHCTBA C
MOJIYIISIMHU
82 2 Cp
83 VYpaBHEHMsI U HEPABEHCTBA C ABYMsI [IEPEMEHHBIMU
84 4 3HaTh: IOHATHS CUCTEMbI YPaBHEHUH, PEIIeHHsI CUCTEMbl, PABHOCUIIBHBIX CHCTEM,
OCHOBHBIE€ METOJIbI PELIEHHSI CUCTEM
85 YMerb: NpUMEHATh U3y4EeHHbIE METObI TP PELIEHUH CHUCTEM, pelaTh TEKCTOBbIE VC
CucTeMbl ypaBHeHui 3a/1a4 C IOMOILBIO CUCTEM ypaBHEHUIN
86 Cp
87
88 YpaBHEHUs U HEPABEHCTBA C MapaMeTpaMu 3
3HaTh: YTO TAKOE YpaBHEHHUE U HEPABEHCTBO C NapaMETPaMU U KaK pacCyKIaroT
89 IIPY pELIeHUH YpaBHEHUN 1 HEPABEHCTB € IapaMeTpaMu
90 YmMeTh: peurats NpoCTEHIINE YpaBHEHHUS U HEPABEHCTBA C apaMeTpaMu
91 KonTpoabHas padora Ne 7 «YpaBHeHUs U 2 3HATh O pa3IUYHBIX METOAAX PELICHUS] YPAaBHEHUI U HEPABEHCTB; O PA3HBIX
92 HepaBeHCTBa.CI/ICTeMLI VDaBHeHl/lﬁ u criocodax J0Ka3aTCJIbCTB HEPABCHCTB
HEPABEHCTBY»
IloBTOpEHHE 10
93 IMosTopenue. Pemenne 3amannii ET'D 6 VYMeTh: penarblioka3aTelbHble YpaBHEHHS], HEPABEHCTBA U UX CUCTEMBI; yC
94 IMosTopenue. Pemmenne 3aaannii EI'D VYMersb periats orapupMUIecKue YpaBHEHNUs, HEPABEHCTBA U UX CUCTEMBI; YC
95 IMosTopenue. Pemenne 3aaannii EI'D ‘YMeTh nonb30BaThesl OOLUIMMHU METOAAMH PEILICHUS] HPPAIlMOHANBHBIX YPaBHEHHH, VYC
HEPABCHCTB M UX CUCTEM;
96 IMosTopenue. Pemmenue 3aaannii EI'D YMers: pemarb CUCTEMBI YPABHEHUM, COACPKALMX OIHO WU J1BA yPABHECHUS —
elIaTh HEPAaBESHCTBA C OJHOM IMEPEMEHHOM Ha OCHOBE CBOICTB KITUH,
VH
97 IMosTopenue. Pemmenue 3aaannii EI'D YMeTh: — HAXOMUTh MPOU3BOHYIO () YHKIIHH; HAXOIUTH MHOYKECTBO 3HAYCHUI
(GYHKIUH; — HAXOAUTH 00JIaCTh OMPEICICHUsI CIOKHOM () YHKIIUH;




98 Toropenue. Pemenue 3anannii ET'D VYMerh periarh TEKCTOBbIE 3a/1a4K Ha HaX0XKICHHE HAnOOJbIIEro (HAMMEHBIIIETO) VC
3HAYEHHS BEJIMIUHBI C IPUMEHEHHEM TIPOU3BOIHON
99 Hrorosas koHTpoNkHAs paboTa 2 VYMeTb 06001I1aTh ¥ CHCTEMATH3UPOBATH 3HAHKSI TTI0 OCHOBHBIM TeMaM Kypca
Maremaruku 3a 11 knace
100
101 O06001ICHIE H3YICHHOTO 2 CHCcTeMaTH3UpOBaTh 3HAHUS U yMEHUS
102 BHuekJjaccHoe
MepONpHUSATH
e "Cpost
urpa"
KanenmapHo-temaruyeckoe mianupoBanne B 11 kiaacce mo MmatemaTuke(Moayiab «I'eomeTpus»)
Ne Cpoxu u3yuyeHust Koa-Bo
n/n Iian daxr. Ha3sBanue Tem Conep:kanue ypoKkoB 9aCc0B Tun ypoka Tpe6oBaHUs K YPOBHIO MOATOTOBKH YYAUIHXCS BocnuTatenbHbie
BO3MOXXHOCTU
ypoka( moaynb
«LLIKONbHbI
YPOK»)
BekTops! B npocTpaHcTBe (74)
1 [NonsiTHE BEKTOPOB. PaBEHCTBO BEKTOPOB 1 KomOunupoBanHblit 3HaTh MOHATHE BEKTOPA B POCTPAHCTEE
2. CnoxeHue 1 BblUUTaHUE BeKTOpoB. Cymma 1 KomOunupoBanHblit
HCCKONbKHX BCKTOPOB _ VMeTb BBINOJIHATS ACHCTBHS C BEKTOPAMH B [IPOCTPAHCTBE
3. VMHOXEHHE BEKTOpA Ha YHCIIO 1 KoMGHHHPOBaHHBII
4. Kommanaprsie Bektopsl. 1IpaBiiio 1 Komb6unnposanubii 3HaTh MOHATHE KOMILUIAHAPHBIX BEKTOPOB, IPABMIO CIOKEHHUS
napaJuieenunena IUTsl TPEX HEKOMIUIAHAPHBIX BEKTOPOB, YMETh [I0Ka3bIBaTh
5. PaznoxeHne BeKTOpa Mo TPeM HEKOMILIAHAPHBIM 1 Kom6uHmpoBaHHBIi TEOpeMy O Pa3JIOKEHUH JIF0O0r0 BEKTOpA 110 TPEM
BEKTOpaM HEKOMIUIAHAPHBIM BEKTOpam
6. Pemenne 3amau no reme "BekTops! B 2 VuebHbIii MpakTUKYM
"
[POCTPAHCTBE ‘YMerp pemrath 3a1a4u 1o JaHHOH TeMe
7. 3ayert no Teme "BekTopsl B mpocTpancTBe'. Konrposs 3YHos
MeToa koopauHAT B npocTpancTie (164)
8. [IpsimoyronpHas cucTeMa KOOPIUHAT B 1 Nzyuenne HOBOTO VIMeTh NpeICTaBIEHHe O IPAMOYTOJILHON CHCTEME KOOPAMHAT
POCTPAHCTBE Marepuaja B IIPOCTPAHCTBE. YMETh CTPOUTH TOUKY 1O KOOPIAUHATAM
9. 2 Komb6uHrpoBaHHBI#H 3HaTh OMpeeTIeHHe TIOHATHS KOOPAWHAT BEKTOpA B
KOOpI[I/IHaTLI BeKTopa TMPOCTPAHCTBE. YMeTs BBINOIHAITH ﬂeﬁCTBHﬂ HaJ BEKTOpaMH C
10. Y4eGHbIH IpaKTUKYM 3aJJaHHBIMU KOOP/JMHATaMH; PaCKJIaJbIBaTh BEKTOP MO Oa3ucy.
11. CBsI3b MEX/Ty KOOPIUHATAMH BEKTOPOB U 1 Kom6unuposaHHbIi 3HaTh ONpeIele e PaauyCc- BEKTOPa TOUKH. YMETh HAXOIHUTh
KOOPJWHATAMH TOYEK KOOP/IMHATHI BEKTOPA [0 KOOPAMHATAM €r0 Hayala U KOHIIA.
12. 2 KomOnrmpoBanHbiit 3Hath (HOPMyYIIEI KOOPMHAT CEPEIHHBI OTPE3KA, JUIMHBI BEKTOPA
IIpocreiimye 3aa4u B KOOPAMHATAX Yepe3 ero KOOPAMHATHI U PACCTOSHUSA Me BYMs TOUKAMH.
13. P P Y4eOHbIi MpakTHKyM P P p PRIY ABYM

YMeTb NpUMEHATH 3TH (HOPMYITBI IPH PELICHUH




14. Pemenve 3ama4 mo reMe «MeTo KOOPIHHAT VueGHEI MPaKTHKYM CTEPEOMETPHYECKHX 3a]1a4.
15. Kourponsnas padora Nel mo teme KonTpons 3YHos JleMoHCTpamms y4-csl HAaBBIKOB MCIIOJIB30BaHUS (HYOPMYIT IJIst
«Hpoc'reﬁmne 3aJa4YM4 B KOOpHHHaTaX» peuIeHud 3aJa4 BEKTOPHO-KOOPANHATHBIM METOJOM.
16. M3ydyenue HoBOro
Yron MEXy BEKTOpaMU. CKaHHpHOC MaTe€puajia 3HaTh IIOHITHE yria MEKAy BEKTOpaMHU U CKaJIAPHOI'O
17. IIPOU3BE/ICHHE BEKTOPOB Y4eOHbIi MPakTHKYM MIPOH3BEICHHSI BEKTOPOB; 3HATH (DOPMYITY CKAJITPHOT O
MPOU3BENICHNS B KOOPMHATAX,
18. V4eOHBIH MPaKTUKYM YMeTh UCIIONIBb30BaTh CKAJSIPHOE MPOU3BEJCHHE BEKTOPOB
NP pelIeHNnH 3a1ad Ha BEIYMCIICHHE YIJIOB MEXLy IPSIMBIMH,
19. Brruncnenue yrinoB Mexay OpsSMbIMU U KomOuHupoBaHHbIH MESKTy TIPSIMOIi 1 TIIOCKOCTBIO.
IIJIOCKOCTSIMU
20. YueOHblIi NPaKTHKYM
21. Jsuwxenns. Buapl nBmxenus. KomOnHMpoBaHHEIH MmeTs noHsTHE O ABM)KEHNH B IPOCTPAHCTBE, 3HATH OCHOBHEIE
BUJIBI IBIOKEHNI, UX CBOKCTBA.
22. Pemenne 3ama4 mo teme «JIBHKEHHSDY Y4eOHbIi MpakTHKYM ‘YMeTb OCYIIECTBIATh BUBI ABMKCHUIN; HAXOIUTh
KOOPIMHATHI TOYEK IPH PA3IHIHBIX JIBIDKSHHSX.
23. KoutpoanHas padora Ne2 «CxajisipHoe Konrpons 3YHos JleMoHcTpays yqalMucs 3HaHUH U yMEHHUH 1o TeMe
NPOM3Be/ICHNE BEKTOPOB. JIBIKEHHs «MeToz KOOpIMHAT B IPOCTPAHCTBE. [IBIDKESHUSD)
unaunap, konyce u map (15 4)
24. [Moustue uuHApa. [lnomaas moBepXHOCTH KomOnHMpoBaHHEIH 3HaTh onpeeNeHUe INHIPa, GOpMYITBI TS BEIYHUCITCHHS
LMJTHHIPA Ionazeit 60koBOI U MOMHON MOBEPXHOCTEH LIMIIMHAPA. Y METh
25. V4e6HbIH pakTHKYM HAXOJMTb OT/JEJIbHbIC JIEMEHTHI LIMIIMH/PA, UCIIONb30BATh
(hopMyIIBI U151 BBIYMCIICHUS TUIOIaield GOKOBOM M MOIHON
ununnp. Pewenue 3agau _ .
26. YueOHbIH NPaKTHKYM HOBEPXHOCTEN LUIMH/PA IIPH PELICHUH 3a/1a4.
217. KomOuHupoBaHHbIH 3HaTh Olpe/ieleHne KOHYCa, YCeUeHHOro KOHyca; hopMyiib
Konyc. Ilnomaas HOBEPXHOCTH KOHYCA. _ JUISL BBIYUCIICHUS TIJIOMIa1eii OOKOBOH M IIOIHOM MOBEPXHOCTEH
28. Y4eOHbIH IpaKTUKYM KOHYCa U YCEUEHHOI0 KOHyca. YMETh HAXOAUTb OT/EIbHbIE
— — _ 3JIEMEHTBI KOHYCa ¥ YCEYEHHOI0 KOHYCa, HCIONb30BaTh
29. Y ceu€HHBIH KOHYC Kombunnposannbiit (OPMyIEI [71s BBIYUCIIEHHS TIONIA e TTOBEPXHOCTEH
LWINHIPA.
30. Coepa u miap. YpasHenue chepbl Kom6uHmpoBaHHBIi 3HaTh onpeneneHue cdepsl, mapa, ypaBHeHue chepsl B
3a/IaHHOW NIPSMOYIOJIbHOM CHCTEME KOOPMHAT.
31. B3zaumMHoe pacronokenne chepsl H IIOCKOCTH Komb6uHmrpoBaHHbI# 3HaTh CIydau B3aUMHOTO PACIIONIONKEHHS Chephl U IIOCKOCTH.
YMeTb IpUMEHATh NPH PeLICHUH 3a1a4.
32. KacaresnbHast TUIOCKOCTB K chepe. Komb6uHmrpoBaHHbI# 3HaTh TEOPEMBI 0 KacaTeJIbHOM IUIOCKOCTH K cdepe.
YMeTb NpUMEHSTb 3TH TEOPEMBI IIPU PELIeHHH 3a/1a4.
33. [Tromans chepsr KomOuHmrpoBaHHbI# 3HaTh popMyny miomanu chepbl. YMETh UCIONb30BaTh ITO
3HaHUE IPU PELICHUH 33/1au.
34. Komb6uHrpoBaHHBI#H Nmers npeacrasnenue o mape (cdepe) BIUCAHHOM B
Pemenue 3aJ1a4 Ha MHOI'OTPaHHUKH, [WIHH]ID, _ MHOI'OI'paHHUK, OITMCAHHOM OKOJIO MHOT'OT'paHHHUKA.
35. VueOHblil MpakTUKyM
KOHYC ¥ 1Iap.
36. Y4eOHblil MpakTHKYM JleMoHcTpanus ydaiumucs 3HaHui 1o teme «Tena
BpAILCHHs». YMETh HCIIOIB30BATH TEOPETUUECKHIE 3HAHUS TIPU
37. Pemenue 3aaau Ha MHOTOrpaHHUKY, [UJIUHJD, Kourposb, koppexuust peleHnn 3a1ad.
KOHYC W map. 3auer 3YHos
38. Kourponbhas paﬁoTa No3 o teme «Texa Kontponb 3Hanuit 1 JleMoHCcTpanus yqalmumucs 3HaHUN U yMeHui 1o Teme «Tena

BpalleHus»

YMEHUN

BpaIcCHUus»




Oo0bembl Teua (17 4)

39. [ousTHe 00BeMa. OOBEM IPAMOYTOITHHOTO Nzydyenne Hmets nonsaTre 06 o6beme Tena. 3HaTh CBOHCTBA 00BEMOB,
napajulelenyIena HOBOT'O MaTepuaia 3HATH (OPMyYITy 00BbEMa MPSIMOYTOIBHOTO MapalIeNIeIAIe A,
40. O0BeM TPAMOM TTPU3MEL KomO6namnpoBaHHBIH 3HaTh opMyy oObeMa MPSIMOI IPU3MBL. Y METh UCHIONIB30BaTh
NOJTyYeHHbIEe 3HAHWSI IPH PEIICHNH 3a/1a4.
41. O0BeM IITHHIpA KomOnanpoBaHHEIH 3HaTh opMynTy oObeMa IMIHHAPA. YMETh UCIIONIB30BaTh
NOJTy4eHHbIEe 3HAHWSI IPH PEIICHNH 3a/1a4.
42. Brruncienne 00beMOB TET ¢ HOMOIIBIO KomOunupoBaHHBI 3HaTh GopMyITy JUIsS BEIYUCICHUS 00BEMOB TEJI, OCHOBAaHHOH Ha
UHTETpana. MOHATHH MHTETpajia. YMETh BEIYHUCISATH 00BEMBI TEll
43. OO0BeM HAKIIOHHOH PU3MBI KomOunmupoBaHHBII 3HaTh GopMyiry 00beMa HAKIIOHHOH MPU3MBI. YMETh BEIBOIUTH
€€ M HCIIOJIb30BaTh IIPU PElICHHH 331a4.
44. O0beM nupaMuIbI KomOnHMpoBaHHEIH 3HaTh opMyTy oObeMa MUpaMHUIsl. Y METh BEIBOAUTE €€ U
HCIIOJTG30BATh MOyYEeHHBIE 3HAHWSI TIPH PEIICHNH 3a/1a4.
45. O0neM KoHyca Wzyuenne 3HaTh opMyny o0beMa KOHYyca, YCEeUeHHOTO KOHyca. YMeTh
HOBOTO MaTepHaia BBIBOJIUTH UX U UCIOJIB30BATh HOMY4eHHBIE 3HAHUS ITPH
46. Perrenue 3aay Ha HaxOXIeHHE 00bEMa KOHYycCa Y4eOHbIi MpakTHKYM pEIICHUH 3a1a4.
47. KoutposanHas padora Ned mo reme «O0bem Konrpons 3YHos JleMoHcTpalys yqalMucs 3HaHUH U yMEHHUH 1o TeMe
IUJIHHAPA, KOHYCA, MUPAMHUAbI, IPU3MbI» «O6BEMBI TE»
48. N3zydenne HoBoro 3Hath (opMyity 00beMa Imapa. YMeTh BBIBOIHUTH €€ U
O6mbem 1mapa Marepuaia HCIIOJTB30BATh MOTyYEHHBIC 3HAHWS TIPH PEIICHNH 3a/1a4.
49. V4eGHbIN NPaKTHKYM
50. OO0beM 1apOBOro CErMEHTA, IIAPOBOI0 CIIOs, KomOuHrpoBaHHEIH 3HaTh MOHATHS IIAPOBOrO CETMEHTA, LIAPOBOIO CIIOs, CEKTOPA;
CeKTopa 3HaTh (opMyiy oObeMa JacTeil mapa. YMeTh BBIBOJUTH €€ U
51 YueOHbI IPAKTHKYM HCIIOJIb30BATh MOJIyYEHHbIE 3HAHUS [IPU PEILICHUH 3a/1a4.
52. [Tnomans cheps KomOuHMpoBaHHEIH 3HaTh GOPMYITY JUIsl BBIYUCICHUS IO TOBEPXHOCTH
nrapa. YMeTb BBIBOAUTh M MCHOJIB30BATh NPH PELICHUH.
53. Pemienve 3ama4 mo Temam « O6beM I1apa u ero V4eOHblil MpaKTUKYM 3HaTh (hopMyity 0ObEMOB ILIapa U ero yacteid; Gopmyiy ais
yacteil. [lnomans C(l)epbl» BBIYMCIICHUS IJIOIIAIA ITOBEPXHOCTH 111apa. VYmerb
54. OGobuienne 3HaHuii HCIIOJIb30BaTh MOTYy4YEHHbIC 3HAHUSI TIPH PEILICHNH 33/1a4.
55. 3ayer mo Teme «O0beM IIApa U €ro YacTeii. Kontpons 3YHos JleMoHcTpays yqanuMucs 3HaHUH U YMEHHH 10 TeMe
Ilnomans cq)epbl» «O0BeMBI TEI»
Hrorosoe nosropenue (13 4)
56. [MapamienbHOCTH B IpOCTpaHCcTBe. Perienue Y4eOHblil MpakTUKYM 3HaTh B3aMHOE PACIOIOKEHHE IBYX IPSAMBIX B IPOCTPAHCTBE;
T€OMETPUYECKHUX 3a]1a4 EID ClIydad B3aUMHOI'O PaCIIOJIOKCHUS Hp?[MOﬁ U IUIOCKOCTH..
57. [epneHAUKYISIPHOCTD B IPOCTPAHCTBE. Y4eOHblil MpakTUKYM 3HaTh onpeesieHNe IPAMOH, NEPIEHAUKYISIPHOM K TIOCKOCTH;
Pemenue TeOMETPUUYECKHX 3a]1a4 EI'D MpU3HAK NEPIEHAUKYISAPHOCTH MPSIMOM U MJIOCKOCTH .
58. JIByrpanHblii yron. PerieHre reoMeTpuIecKux Y4eOHblil MpakTUKYM 3HaTh onpeiesieHNe ABYTPaHHOrO yIJia; 3HaTh CBOMCTBA
3amag EI'D JIBYTPAaHHOTO yriia. YMeTh pemarh 3a/1a4H.
59. MHororpaHHuKA Y4eOHblil MpakTHKYM 3HaTh (OPMYIIBI TS BEIYUCIICHHS TUIOMIA el TOBEPXHOCTEH
MHOTOTPaHHUKOB. YMETh H300pakaTh MHOTOTPAHHUKH.
60. BekTopbl B IIpOCTpaHCTBE Y4eOHblil MpakTUKYM 3HAaTh MOHATHE BEKTOPA B IPOCTPAHCTBE; YIila MEXKITY
BEKTOPaMH, ONpPEJICIICHIE CKAJISIPHOTO MPOM3BEACHISL.
61. Tena Bpawenus. [Inomaan ux noBepxHocTen Y4eOHbIi MpakTHKYM 3HaTh (OPMYIIBI TS BEIYUCIICHHS TUIOMIA IeH TOBEPXHOCTEH

TeJI BpalleHus. Y MeTh n300paxaTh Tela BPaICHHSL.




62.

OO0BeMEI Tenn

Y4eOHbIi MpakTHKyM

3HaTh GOPMYIIBI JUTS BEIYUCIEHHST 00BEMOB TeJl. Y METh
HCIIOB30BATh MONyYEHHbIEe 3HAHMUS IIPH PEIICHNH 3aa4.

63. Ionroroska x EI'D. Penienne reoMeTpuyeckux VeOHbIIH MTPaKTHKYM
3a1a4

64. Ionroroska x EI'D. Penienne reoMeTpudeckux VeOHBII TPaKTHKYM
3a1a4y

65. ITonroroBka k EI'D. Penienue reomeTpuyeckux
3a1a4y

66. ITonroroBka k EI'D. Pemienue reomeTpuiyeckux
3a1a4

67. ITonroroBka k EI'D. Penienue reomeTpuiyeckux
3a1a4

68. O6o0wmaronuii ypok O6o61IeHre 1 CHCTEM-

3aIus 3HAHUH

3HaTh (GOPMYIIBI JUTS BEIYUCICHHS TUIONIa el TIOBepXHOCTEH
TeJI BpaleHUss © MHOTOTPAHHUKOB; (HOPMYITBI ISl BEIYHCICHUS
00BEMOB Tell .Y MeTh H300pakaTh Tesla BPAIICHHsT; YMETh
HCIIOTB30BaTh (POPMYITBI IPH PEIICHHUH 3a/1ad.

I'eomeTpuyeck
il TYpHUP
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