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IlosicHuTeILHAS 3aMUCKA

Pabouass mporpamma cocTaBieHa Ha OCHOBe (henepalbHOrO KOMIIOHEHTa TOCYIapCTBEHHOTO
CTaHJapTa CpedHero olmiero oOpa3oBaHMs, MPUMEPHON MPOrpamMMbl CpeJHEero oOmero odpa3oBaHUS IO
MaTeMaTHKke, (enepanbHOro 0a3MCHOro0 y4eOHOro IlaHa Uil OOpa3oBaTeNbHBIX YyupexaeHuil PO u
aBTOpcKod mporpammsl «Matematuka» (coct.: bypmuctpoa T.A. — M.: IIpocBemenue, 2010. — 63 c.)
yuebHuky «["eomerpus. 10-11 knacce: yueOHUK Juisl 00meo0pazoBaTenbHbiX yupexaenui / JI.C. AtaHacsH,
B.®. byrysos, C.b. Kagomiies u ap. — 17-¢ uzn. - M.: [Ipocsemenue, 2010.

Pabouast mporpamma aapecoBana yuammmcsi 11 kimacca cpemHei o0meo0pa3oBaTebHON MIKOJIBI U
SABJIACTCA JIOTUYCCKUM NPOAOJIKCHUEM JIMHUNU OCBOCHUA MATEMATUYCCKUX AWCIUILIMH.

B coorBercTBUM C (enepanbHbIM 0a3UCHBIM yueOHBIM IIAHOM U1l 00pa30BaTEIbHBIX YUPEKACHUH
P® nHa m3ydenue reomerpuu B 11 kimacce orBomutcst 68 uacoB. PaGouas mporpamMma mpeaycMaTpuBaeT
o0ydeHue reoMeTpur B 00bEMe 2 4acoB B HEJENI0 B TeUeHUe | yaeOHoro roja.

I'eomeTpusi— onuH M3 BAXKHEHITMX KOMIIOHEHTOB MaTEMaTHYECKOT0 00pa30BaHusl, HEOOXoauMast JIIst
MpHOOPETeHNs] KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE M MPAKTHUYECKH 3HAYUMBIX YMEHWH, (HOpMHpOBaHUS
SI3bIKA OMHUCAaHUS OOBEKTOB OKPYKAIOIIETO0 MHpa, ISl Pa3BUTHS MPOCTPAHCTBEHHOTO BOOOpPAKEHUS H
MHTYMLMH, MATEMATHYECKON KYJIbTYpPBI, IS 3CTETHYECKOrO BOCIUTAHUA ydaluuxcs. M3ydeHne reoMmerpuun
BHOCUT BKJIAJ] B pa3BUTUC JIOTUYCCKOI'O MBIIIUJICHHS, B q)OpMHpOBaHI/Ie IIOHATHSA JOKA3aTCIbCTBA.

Lenan u3yyenust npeqmera:

e (opMHUpOBaHUE TPEACTABICHHH O MaTEeMaTHKE KaK YHHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE
MOOCINPOBaAHUSA SIBJICHUN 1 ImpoueccoB, 00 nacax U MErogax MaTCMaTHUKH,

® PAa3BUTHUEC JIOTHYCCKOro MbBINIJICHUA, I[IPOCTPAHCTBECHHOI'O 13006pa>1<eH1/I;1, aHFOpI/ITMI/I‘IeCKOﬁ
KYJITYPbI, KPUTHYHOCTH MBILIUICHUS HA YPOBHE, HEOOXOAUMOM JUTst 00ydeHus Oyayiied mpodecCuoHaIbHON
JeSTENILHOCTH, a TAKXKE MOCIIEAYIONIEro OOyueHHs B BBICIICH MIKOJIE;

e OBJAJICHWE MAaTEeMATHYECKIMH 3HAHUSMHU U YMEHUSIMH, HEOOXOINMBIMH B TIOBCETHEBHON JKH3HH,
IUTA W3y4YeHHs] UIKOJIBHBIX €CTECTBEHHOHAYYHBIX JWCIUIUINH Ha Oa30BOM YpOBHE, [UISI TONYYEHHS
o0pa3oBaHUA B 00JIACTAX, HE TPEOYIONTMX YTITyOJIEHHON MaTeMaTHIECKOH TOTOTOBKH;

® BOCIIMTAaHHE CPEACTBAMH MATEMAaTUKH KYJIbTYPbl JIMYHOCTH, TIOHUMAaHHS 3HAYUMOCTH
MaTeMaTHKH Ui HAyYHO-TEXHHYECKOTO TMpOorpecca, OTHOMIGHWS K MaTeMaTHKe Kak dYacTu
00IIIeYeNTOBeYecKOil KyIbTyphl Yepe3 3HAKOMCTBO C HWCTOPHEH pa3BUTHS MaTEeMAaTHKH, JBOJIOIUEH
MaTEMaTUYECKUX UAEH.

Pabouas mporpaMma 1o reomMeTpun peannusyercs depes (HopMUPOBAHUE y YUAIIUXCA O0IMIEyIeOHBIX
YMEHHA W HaBBIKOB, YHUBEPCAIBHBIX CIHOCOOOB EATETHHOCTH W KIIIOYEBBIX KOMIETEHIMH 3a CUY€T
WCIIONB30BAHMS TEXHOJIIOTHUH: CTPYKTYPHO-JIOTHYECKHX (CHCTEMHBIN TOAXO[), OPTaHHU3AIMs HCCIICTOBAHUS
Ha ypoKax M BHEYPOYHOH [EeITeNFHOCTH, JEMOHCTPAIMS OTYETOB yYaIlUXCs 00 HMCCIEIOBaHWH; TTOMCK
nHpOpMAITHH.

OcHoBHOI (popMoif 00ydeHHUsT SBISIOTCS YPOKH Pa3HBIX THUIIOB: YPOKH YCBOEHHS HOBOW ydeOHOI
nHopManuy; YpOoKH (QOPMHPOBAHHS MPAKTHYECKHX YMEHWH W HAaBBHIKOB YYAIIMXCS; YPOKH
COBEpIIICHCTBOBAHMSI M 3HAHWIA, YMEHUH U HABBIKOB; YPOKH 00OOIIEHHs ¥ CHCTEMAaTH3AINH 3HAHUHA, YMEHUH
Y HABBIKOB; YPOKH MPOBEPKH ¥ OIIEHKH 3HAHWA, yMEHWH U HABBIKOB YUAIIMXCS; IOMUMO 3TOTO B IPOrpaMme
MIPEeTyCMOTPEHBl TaKUe BHUBI y4eOHBIX 3aHATHH KaK IPaKTHYECKHe padoThl, WTPHI, TPEHWHTH, YPOKH
KOHTPOIIS U JIp.

B paboueii mporpaMmme mpemycMOTpPEHBI BapHaHThI H3YUEHUST MaTepralia, Kak B KOJUIGKTUBHBIX, TaK
Y B UHIWBUIYaIbHO-TPYIIOBBIX (popMax.

Juis monydeHus oOBEeKTUBHOW WHGOpPMAIMKM O IOCTUTHYTHIX YUYalIUMHCA PE3ybTaTax y4eOHOM
NESITETHHOCTH W CTENEHH WX COOTBETCTBHUS TPEOOBAHHUSM OOpa30BATENBHBIX CTAHIAPTOB; YCTAHOBJIEHUS
MIPUYYH TIOBBIIICHUS WA CHIDKEHHSI YPOBHS JOCTIDKEHHH yYalIuxcsl C IENbI0 MOCIeNyIomeld KOppeKInu
00pa3oBaTEeINBHOTO MpoIecca MPEAYCMOTPEH CIEAYIOMNN HHCTPYMEHTApHH:

o MOHHUTOPHHT YUYE€OHBIX JIOCTH)KEHUN B paMKax YPOBHEBOW quddepeHIuaimg,

o WCIIONB30BaHNE  Pa3HOOOpPa3HBIX (QOpM  KOHTpoNs  (MIpEeIBAPHUTENbHBIN, TEKYIIUH,
TEMAaTHYECKHil, WTOTOBBIH KOHTPOIB): KOHTPOJIBHAs paboTa, caMOCTOSTEeNbHas MpoBepodHas pabora,
TECTUPOBaHHE, MAWKTAHT, IMCbMEHHBIC JIOMAallHWE 33/aHUsl, AaHaIM3 Ppe3YyJNbTAaTOB  BBINOIHEHUS
JMAarHOCTUYECKUX 3aJaHuil yuyeOHOoro mocodus. s TeKkymero TeMaTHuecKoro KOHTPOIS M OLIEHKH 3HaHUH
B CHCTEME YPOKOB NPEAYCMOTpPEHBI KOHTpOJIbHBIE paboTel. Kypc 3aBepliaoT ypoKH, MO3BOJSIOIINE
0000IINTh M CHCTEMATH3UPOBATh 3HAHWA, a TAK)KE NPUMEHUTH YMEHHS, IPUOOpETEHHbIC NMPH H3yYEHUHU
MaTEeMaTHKH;



° Pa3HOOOpa3HbIE CIIOCOOBI OpPraHU3aIluU OIEHOYHOH IEATSTLHOCTH YUUTENS U YUaIUXCS.

JIJis IOBBINIEHUST YPOBHS IMOJIYYCHHBIX 3HAHHH M MPHOOPETCHUS NMPAKTUYCCKUX YMCHHUI U HaBBIKOB
MPOrpaMMOi TIPEAYCMaTPUBACTCSI BBHITTOJTHEHUE CAMOCTOATENLHBIX PaboT. OHM OPUSHTUPYIOT yYalluxcs Ha
AKTUBHOC MMO3HAHKUE U3y4aeMOr0 MaTepUaia U Pa3BUTHE BRIYUCIUTEILHBIX YMECHUH.

[IpencraBnenHbie B paboucii MporpaMMe CaMOCTOSTENbHBIC PabOTHI SBISIFOTCS (pparMeHTamu
YPOKOB, HE TPEOYIOIIMMH IS UX MPOBEACHUS JOIOTHUTEIBHBIX YICOHBIX YaCOB.

B pe3yabTare usyuenusi reomerpun B 11 kiacce ydeHHK J0JKEH

3HATL/IIOHUMATh:

. 3HAUCHME MATEMAaTHUYSCKOW HAyKH i PELICHHWS 3a/iay, BO3HHUKAIIIUX B TEOPUU U
MPaKTUKE; MIUPOTY U B TO YK€ BPeMsl OTPAHMUYCHHOCTh MTPUMEHEHHSI MATEeMAaTUYECKUX METOJIOB K aHAJIM3y W
HCCJICIOBAHMIO MTPOIECCOB U SBJICHUH B IPUPOJIC U OOIIECTBE;

. 3Ha4YCHUE NMPAKTHKH U BOIIPOCOB, BOZHUKAIOIINX B CAMOI MaTeMaThke Juist OpMUPOBAHUS U
pa3sBuUTUA MaTeMaTUYECKON HAYyKU,

° HUCTOPHIO pa3BUTUA NTOHATHA YHCJIa, CO3AaHNUA MAaTEMATUYICCKOI'O0 aHaJIn3a, BOSHUKHOBCHUA U
Ppa3sBUTUA TCOMETPUH,

o YHHBEpPCAJIbHBIM  XapaKTep 3aKOHOB JIOTHKM MAaTEeMAaTHYECKUX PACCYKICHUU, UX
MIPUMEHUMOCTD BO BCEX O0JIACTSIX YETTOBEUECKOU NEATEITHLHOCTH;

YMETh:

. pacro3HaBaTh Ha YepTEeKaxX M MOJACISIX IPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCHUTH
TPEXMEPHBIC O6’LCKTBI C UX OIIMCAaHUsIMU, I/I306pa)l(eHI/I$[MI/I;

L OIINCBIBATH B3aMHOE€ PACIIOJIOXKCHUEC IMPAMBIX )51 TIJIOCKOCTEHN B IIPOCTPAHCTBE,
apryMeHTHPOBAaTh CBOHM CY)KJICHHS 00 3TOM PaCIIONIOKEHHUU;

o aHAJIM3MPOBATh B NPOCTEHIIMX COy4asX B3aMMHOE paclOIOKEHUE OOBEKTOB B
MIPOCTPAHCTRE;

o n300pakaTh OCHOBHBIE MHOTOTPAHHUKH M KPYTJIBIE TeJa; BBIMOIHATH YEPTEKHU MO YCIOBHIM
3amay;

o CTPOUTH MPOCTEUIINE ceUeHUs Ky0a, TPU3MBI, TMPAMUJIBL;

o pemaTts TUIAHUMETPUYECKHE M TPOCTEUINE CTEPEOMETPHUECKHEe 3a7aduid Ha HaXOXKICHHE
TEOMETPUYCCKUX BEIMYWH (JJTUH, YTIIOB, TUTIOMIA e, 00BEMOB);

o WCTONB30BaTh TIPH PEIICHHH CTEPEOMETPHUYCECKUX 3aJad IUIaHUMETpUdeckue (akThl U
METO/IBI;

o MIPOBOMUTH JI0KA3aTeIbHBIE PACCYKISHS B XO/I€ PEIICHNS 3321,

UCTIONB30BAaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTHYECKOH NEATETbHOCTH M ITOBCETHEBHOM
KHM3HU VIS

J uccIenoBaHns (MOJEIMPOBAHUS) HECIOKHBIX TPAKTHUECKUX CHUTyallMii Ha OCHOBE
M3Y49EeHHBIX ()OPMYI B CBOMCTB (hHUTYP;

J BBIYHCIICHHS O00BEMOB M IUIOMIAZEH MMOBEPXHOCTEH NMPOCTPAHCTBEHHBIX TE HPU PELICHHH
MPAaKTHYECKHUX 3a/1a4, UCTIONB3Ys TPH HEOOXOIMMOCTH CIIPABOYHHUKH M BEIYHCIUTENBHBIE YCTPONCTBA;

o MMOHMMAaHWs B3aWMOCBSI3W Y4eOHOro TMpeaMera ¢ OCOOEHHOCTAMHU TMpodeccuid U
npoeccHOHABHOM IS TENFHOCTH, B OCHOBE KOTOPBIX JISKAT 3HAHMUS 110 JAHHOMY yIeOHOMY IIpeIMETYy.

Pabouyass mporpaMma 1O TEOMETpHHM peamu3yercs depe3 (opMmupoBaHHWE Yy  ydYamIuXxcs
00pa30BaTebHBIX KOMIIETEHTHOCTEH: [IEHHOCTHO-CMBICIIOBBIX, OOIIEKYIbTYPHBIX y4eOHO-TI03HABATENbHBIX,
MH(OPMALIMOHHBIX, KOMMYHHKaTHBHBIX, COIMATBHO-TPY IOBBIX, KOMIIETECHIHN JMYHOCTHOT'O
CaMOCOBEPIIICHCTBOBAHHSL.

Y4yeOHO-TEeMAaTHYECKUH IIJIAH

HanmenoBaHue pa3nenos u TeMm B ToM uymucie:
KonuuectBo
CaMoCTOSTENILH KouTtponbsHbie
4acoB
bIe PabOTHI paboTHI

Meropa KOOpIHAT B IPOCTPAHCTBE 15 5 2
Humuanap. Konyc. lap 17 5 1
OOBeMBI TeI 23 7 1
Ob6o0matomiee mopTopeHue 3a kypc 11 knacca 13 1
OO011eEe KOTUYECTBO YACOB 68 17 5




1 yerBepTh 2 4eTBepTh 3 yeTBEPTH 4 geTBepThH I'on
16 yacoB 16 gacoB 21 yacoB 15 gacos 68 yacoB

ROTHHCCTRO 14 15 20 13 62
TEOpUHU
KOJIUYECTBO 2 1 1 5 6
4acOB MPAKTUKH
U3 HUX:
KOJTMYECTBO
KOHTPOJIBHBIX 2 1 1 2 6
paboT

Conepmanne TEMATH4YECCKOI'o IJiaHa

1. Meroa koopaunat B npocrpancrse (15 yacoB)
Paznoxenne BekTopa 1Mo TpeM HEeKOMIUTaHApHBIM BekTopaM. [IpsiMoyroipHas cucreMa KOopIMHAT B
npoctpadcTBe. KoopauHater Bekropa. JlelictBus Hax BekTopamMu. CBs3b MEXIYy KOOpPIUHATAMH
BEKTOPOB M KOOpAMHATaMH Touek. [IpocTeifmme 3amaun B koopauHaTax. CKaJsipHOE MPOU3BEICHHIE
BEKTOPOB

2. Hwuaunap, konyc, map(l74yacon)
OcHoBHBIE dMeMeHTHI chepbl W Imapa. BzaumHoe pacmnonoxeHue cdepsl H  TUIOCKOCTH.
MHoOTOrpaHHUKH, BIIHCAHHBIE B cepy. MHOTOTPaHHHUKH, OMHMCAHHBIE 0KoJI0 chepwl. LlwmHap u
KOHYC. @Urypsl BpanieHusl.

3. O6bembl Tea (23 yaca)
[Tonatue oO6wbema u ero cpoiicTBa. OO0beM IWIMHAPA, MNPSIMOYrOJHHOTO Tapayljieyenuneaa u
npusmbl. [Tpuamun KaBansepu. O6veM nupamuapl. O0beM KOHyca M yC€YeHHOTO KoHyca. O0beM
mapa u ero 4dacreidl. [lmomaab MOBEPXHOCTH MHOTOTpaHHUKA, IMIIMHApPA, KOHYCa, YCEUEHHOTO
KoHyca. [[omanap NOBEpXHOCTH 1Iapa U €ro 4acTeu.

4. TloBtopenme. Pemenne 3aga4 (13 yacoB)

NudopmMaunoHHble HCTOYHUKHT

JluTeparypa JJisl yUuTeJIs:

1. I'eomerpust B 10-11 xmaccax, wMeroandeckue pekoMeHmanuu K y4e0.. KH. mis yuwrens
JI.C.AranacsH, B.®.byry308, - M.: IIpocBemenue, 2003.

2. [Hoypounsie pazpaborku mo reomerpun, B.A. SIpoBerko Mocksa «Baxoy» 2006.

3. l'eomerpusi, 11 kmacc mo yueOHmky AtanacsHa JI.C. m gap. Iloypounbie TUTaHBL

UznarensctBo «Yumrens —ACT», 2003

JluTeparypa a1 00y4aromuxcs:

I'eomerpus 10-11 kmacc: yueOHuK i odmeoOpa3oBarenbHbIX yupexnenuit / JI.C. AtanacsH, B.D.
Bytyzos, C.b. Kagomnes u nmp. — 17-e u3a. - M.: IlpocBemernne, 2010.

Coopuuku EI'D o matematuke 2018-2020 rr.



KaJ’[eHZ[apHO-TeMaTI/I‘{eCKOQ IJIAHUPOBAHUE

No Hara Tema ypoka paznena Llens ypoxka pa3zgena Nurterpanus ®opma ypoka JomamHee 3aganue
ypOoKa
Metoa koopaMHAT B mpocTpancTie (15 4.)
1 01.09 [IpsimoyroneHas cucrema koopauHaT | [ToHATHS MPAMOYTOIBHONW CUCTEMBI OO0BsicHeHNE m. 46, Ne 501
B ITPOCTPAHCTBE KOOPJMHAT B MPOCTPAHCTBE, KOOPJHMHAT HOBOTO MaTepHasa
ToukH. Pemenue 3aqau Ha HaXOXKICHHUE
KOOpAUHAT TOYKH, YMCHUEC CTPOUTDH
TOYKY IO 3aJaHHBIM KOOpAHWHATaM
2 03.09 Koopaunatsl BekTopa Koopaunats! Bektopa. Paznoxenne OO0mbsicHeHNE m. 38, 39, 47, Ne
BEKTOpA M0 KOOPJIMHATHBIM BEKTOpaM HoBoro matepuana | 405, 407(r,m,e,K,
1,j, k. Clio)keHHe, BBIYUTAaHUE U 3), 409 (8,
YMHOKE€HHE BEKTOpa Ha yucio. PaBHble r,n1,e,3,M), 411
BEKTOPHI
3 08.09 Koopaunatel BekTopa Pernienue 3aau Ha pa3ioKeHUE BEKTOpa OO0bscHeHE . 38-39, 43, 47, Ne
110 KOOPJMHATHBIM BEKTOpaM 1,j, K, HoBOro MaTepuana | 491, 414, 493
CJIOXKCHUE, BBIYMTAHUC U YMHOKCHUC
BeKTOpa Ha yucio. KomnaeapHsie 1
KOMIUTAHAPHBIE BEKTOPHI
4 10.09 CBs13b MEKIY KOOPIHHATAMH Pabora Hax omubOkamu. [ToHsTre OO0bscHEeHHE . 48, Ne 418 (0,
BEKTOPOB M KOOPIMHATAMH TOYEK pagryc-BeKTOpa IPOU3BOILHON TOYKH HOBOT'O MaTepuana | B), 421
npoctpadcTBa. HaxoxaeHue
KOOPJIMHATHI BEKTOPA 10 KOOPANHATAM
TOYEK KOHIIA U Hayalia BEKTOpa
5 15.09 [Ipocrefimme 3amaun B KOOPAHWHATAX KoopnnHathl cepeauHbl OTpe3Ka. Poccutickas OO0bsicHEHNE m. 49, Ne 425, 429,
Brruncnenre TIHHBI BEKTOPA MO €ro JJICKTPOHHAS IIKONa | HOBOro Matepuana | 431
KOOPJIUHATAM, PACCTOSHUSI MEXKTY
JIBYMSI TOUKaMU
6 17.09 [Ipocretinmie 3ama4n B KOOPAUHATAX Perenne 3a1a4 Ha HaAXOXKIECHHUE OObsicHEHHE Ne 494, 499, 500,
KOOpAHWHAT CEPENHBI OTPe3Ka, HOBOro Matepuana | 497
BBIYUCIICHUE JUTHHBI BEKTOPA TI0 €ro
KOOpJIUHATAM
7 22.09 KonTponsnas pabora o teme [IpoBepka 3HaHMIA, yMEHWH 1 HABBIKOB KontponsHas HE 33/1aH0
«KoopanHaThl TOYKH W KOOPIMHATHI o TeMe pabora
BEKTOPa»
8 24.09 VYron mexny Bekropamu. CkansipHoe | IloHsTHE yrila ME&Xly BEKTOpaMHU. OO0mbsicHeHNE WnnuBuayansHble
MPOU3BENICHUE BEKTOPOB. AHAIIN3 HaxoxeHue yrita Mexay BEKTOpaMH 1o HOBOTO MaTepuaja | 3aJaHus

KOHTPOJIBHOW paboTHI

uX KoopauHatam. Pabora Haj
onmoKaMu




9 29.09 VYron mexny Bekropamu. CkansgpHoe | [loHSATHE CKaJIspHOro MPOU3BEIECHUS Poccuiickas OO0mBsicHeHNE .50, Ne 441, 490,
MIPOU3BEJICHNE BEKTOPOB BEKTOpPOB. /[Be hopMyIbl HAXOXKICHUS 9JIEKTPOHHAS MIKoNa | HOBoro marepuana | 491, 492, 501
CKaJIIPHOTO MIPOHU3BENICHHS BEKTOPOB.
OCHOBHBIE CBOWCTBA CKaJISIPHOTO
POU3BEJCHHUS] BEKTOPOB
10 01.10 Brruucnenue yrinos Mmexxay npsimeiMi | Mcronbs3oBaHue cKasipHOTO OO0mbsicHeHnE m. 50-51, Ne 445
U IJIOCKOCTSIMU IIPOU3BEICHUSI BEKTOPOB IIPU PELICHUU HoBOrO MaTepuana | (0, T), 447, 449,
3aJla4 Ha BBIYUCIICHHUE YIIIOB MEKIY 506
JBYMSI TIPSIMBIMHU, MEK/Ty TIPSMOM 1
IJIOCKOCTBIO
11 06.10 Pemenue 3anad no teme «Ckansipuoe | PerieHue 3aa4 Ha MCIOJIb30BaHUE OOmnsgcHeHune m 51, Ne 451, 453,
MIPOU3BEJICHNE BEKTOPOBY TEOPHH O CKAISIPHOM MPOU3BEACHUN HOBOrO MaTepuana | 464 (6, B,T), 469
BEKTOPOB (6, B)
12 08.10 OceBas, IeHTpaJIbHAs U 3epKalbHas Pabora nax ommbkamu. [TousiTre OO0mbsicHeHNE Ne 455,457, 462
cumMerpud. [lapannenbHblil EpeHoC | IBUKEHUS MPOCTPAHCTBA, OCHOBHEIC HOBOTO MaTepHasa
BUIBI ABMOKeHMM. [IoHATHS OCeBO,
3€pKAJIbHOM U LEHTPAJIIBHON CUMMETPUH,
napajieJIbHOro repeHoca
13 13.10 OceBasi, IEHTpPAIbHAS U 3epKATbHAS Pemrenue 3a1ad ¢ MCIoOIb30BaHUEM OObscHEHHE Ne 468, 470 (6, B),
cumMeTpud. [lapamiensHbIi TEPEHOC | 0CEBOM, 3epKaTLHOM M IIEHTPATBHON HOBOro matepuana | 471, 472
CHMMETPHH, NapauIeTIbHOrO IepeHoca
14 15.10 [ToBTOpenue mo TemMe «Metox IToaroroBka K KOHTPOJILHOM padore. OO0bsicHEeHNE . 54-57, Ne 481,
KOOPAMHAT B IIPOCTPAHCTBE» PertieHre 3aa4 Ha MCIOJIb30BAHUE HOBOro matepuana | 482, 487, 488
TEOPHH O CKAJISIPHOM IIPOU3BEICHUN
BEKTOPOB M BIDKCHHH B IPOCTPAHCTBE
15 20.10 Kontponbenas padora o Teme "Metos | [IpoBepka 3HaHWI, yMEHHI U HABBIKOB KonTponsHas HE 3aaHO
KOOPJMHAT B ITPOCTpPaHCTBE" 10 TEME pabora
Inaunap, konyc u map (17 4.)
16 22.10 [oustue numauapa. [liommams [ToHsSTHS LUIMHIPUYCCKON Poccuiickast OO0bscHeHHE Ne 523, 525, 530
MOBEPXHOCTH IHIIMH/IPA MIOBEPXHOCTH, IWINHJIPA U €T0 3NIEKTPOHHAS IIKOJIA | HOBOI'O MaTepHaia
ayeMeHTOB (OOKOBOI TTOBEPXHOCTH,
OCHOBaHMH, 00pa3yIONIHX, OCH, BEICOTHI,
pamuyca). CedeHus IUIMHpA
17 03.11 [onsarrne mumuapa. [lnomans Pa3BepTka GOKOBOI MTOBEPXHOCTH OO0bsacHeHme Ne 527(a), 531, 535

MOBCPXHOCTU LMUJIIMHAPA

muHapa. [lnomans 60koBO 1 MOTHON
MOBEPXHOCTH MWJIMHIIpA. Pemenne 3anaqy
Ha BBIYMCJIEHHE IUIOMA 1 OOKOBOH U
TTOJTHOW TTIOBEPXHOCTH IMIJIMHJPA

HOBOI'O MaTc€pHraia




18 05.11 Pemenne 3amad mo teme «lloastue Pemienue 3a1aq Ha UCTIOJIb30BAHUE OObsiCHEHHE No 538, 540, 541,
muHApa. [lnomans moBepxXHOCTH TEOpUH O LUIUHIIPE HOBOTO MaTepuana | 544
[UATHHAPAY
19 10.11 [Tonsitue xonyca. [nomans Pabora nag ommbOkamu. IToustue Poccuiickas OObsicHeHne m 61, Ne
MTOBEPXHOCTH KOHYCa. Y CEUCHHBIN KOHHYECKOM MOBEpXHOCTH. KOHYC M ero | 3JeKTpOHHAs IIKojia | HOBOro marepuana | 547,548(6,8)550
KOHYC aeMeHTHI (0OKOBasi TOBEPXHOCTH,
OCHOBaHUE, BEepILIMHA, 00pa3yoIIue,
ocbh, BbicoTa). CedeHus: KOHyca
20 12.11 ITonsitue xonyca. [Imomans Pa3Beprka OOKOBOI MOBEPXHOCTH OO0BbscHeHNE Ne 551 (0, B), 553,
MMOBEPXHOCTH KOHYCa. Y CEeUeHHBIN koHyca. [liomia s O0KOBOH M MOTHOMN HOBOrO MaTepuana | 554 (6), 555 (0, B)
KOHYC MOBEPXHOCTU KOHYca. Pemenue 3amau
Ha BBIYMCIICHHE TIOMIA I OOKOBOH M
IIOJIHOM IIOBEPXHOCTU KOHYCa
21 17.11 [ousTre konyca. [Tnomans [oHsTHS yceueHHOTo KOHYCca U €ro OO0mbsicHeHNE Ne 560 (6,B), 561,
MMOBEPXHOCTH KOHYcCa. Y CeUeHHBIN 3JIeMeHTOB (OOKOBOI TOBEPXHOCTH, HOBOTO MaTepuana | 563, 568
KOHYC OCHOBaHUH, BEPIINHBI, 00pPa3yIONIHX,
ocH, BbICOTHI). CeueHns yCeueHHOT O
KOHYca

22 19.11 Konyc. Pemenne 3amaq Pemenue 3amad mo Teme «KonHyc. OOBbscHeHNE Ne 564, 569, 570
VYceuennbiii konyc. [lmomanp HOBOI'0 MaTepuana
MIOBEPXHOCTU KOHYCA U YCEUEHHOTO
KOHYCa»

23 24.11 Cdepa u map. YpaBHenue chepsl. Pabora Hax omuOkamu. [lonstus chepsr | Poccuiickas OO0bscHeHHE Ne 545, 546, 565,
W I1apa U uX 2JIEMEHTOB (pajuyca, 3JICKTPOHHAs IIKojJa | HOBOro marepuaia | 566, 571, 615, 616
muamerpa). [lonstue ypaBHeHUS
MOBEpXHOCTH. BrIBON ypaBHEHMsI chepbl

24 26.11 B3aumnoe pacronoxenue chepbl 1 Tpu cnyvasi B3anMHOTO PacroIoKeHUs OO0bscHeHHE 1. 64-68, Ne 574

mrockoctr. KacarenpHas m1ockocTs K | cepsl u mmockoctr. KacarenpHas HOBOro Matepuana | (0, B, 1), 577 (0, B),
cthepe IJTOCKOCTH K cepe, ToUuKa KacaHusI. 579 (6, B), 587, 595
CBOICTBO U MPU3HAK KACATEIbHOM
IJIOCKOCTH K cdepe. Pemenne 3axau

25 01.12 [Tnomans cdepsr [onsitus chepbl, ONMCAHHON OKOJIO OO0bsacHeHme Neo 582, 584, 585,
MHOTOTPaHHHKA U BITUCAHHOHN B HOBOro matepuama | 592, 597
MHororpanauk. ®opmyna miomanu
chepsl. Perienue 3a1au Ha HAXOXKICHHUE
10 cepsl

26 03.12 Pemenne 3anau nmo reme «Cdepa» 3aKperuieHne TEOPETUIECKUX 3HAHUH 110 OO0nBsicHeHNE Jomanuss
Teme. COBEpIICHCTBOBAHNE HABBIKOB HOBOTO MaTepuana | KOHTPOJbHAs
pelieHus 3a1a4 pabora




27 08.12 Pemenue 3anad mo teme [ToBTOpCeHME OHATHUH CPEpBI, OO0BbscHeHNe Ne 631 (0), 634 (a),
"MHOrorpaHHUKH, TUITHHJP, ap 1 OIMKMCAaHHOW OKOJI0 MHOTOIPaHHUKA U HOBOro matepuasnia | 635 (0)
KOHYC" BITMCAHHOW B MHOTOTPaHHHUK
28 10.12 Pemenue 3anad mo teme Pemenue 3ama4 Ha BiricaHHBIC B Cepy OO0OBbscHeHNe Ne 639 (a),
"MHOrorpaHHUKH, [HJIUHAP, ap U U OIKMCaHHBIE OKOJIO chephl HOBOI'O MaTepHalia
KoHyc" MHOTOTPaHHHUKHU
29 15.12 Pemenue 3amay mo Teme Pemenue 3ama4 Ha BKicaHHBIC B Cepy OO0BscHeHNE 641,643 (6) Ne
"MHoOrorpaHHUKH, TUIMHAP, ap U Y OIMCaHHBIE OKOMIO chepbl HOBOro MaTepuana | 643(B), 644, 646 (a)
KoHyc" MHOTOTPaHHHUKHU
30 17.12 Pewrenue 3agau no teme «llimomans [ToxroroBka K KOHTPOJILHOM padoTe. OO0ObscHEHUE WHIMBHYaJIbHBIC
cepbi» Perienue 3aga4 o teme HOBOT'O MaTepHayia | 3aJaHus
31 22.12 Kontponbhas pabora 1o Teme [IpoBepka 3HaHMIA, yMEHU 1 HABBIKOB KontponpsHas HE 33/1aH0
«IunuHAp, KOHYC U Mapy» 0 TEME pabora
32 2412 Pemenne 3amau mo Teme «{ummaap, Pabora Han omubOKkamu. OO0ObscHEHUE Kaprouxu
KOHYC U IIapy. COBepIIICHCTBOBAHUE HABBIKOB PEIICHHUS HOBOI'O MaTepHalia
ITo teme «l{unuHp, KOHYC U HIAp». 3a/1a4 110 TeMe
Oo0bembl Tea (24 4.)
33 12.01 ITousatue oo6nema. O0LEM ITonsitue o0bema. CBoiicTBa 00BHEMOB. Poccuiickas OOBbscHeHHE .74, Ne647, 649
MPSIMOYTOJILHOT'O MapasuIeenuIeaa Teopema u ciienctBre 00 o0beMe 3JICKTPOHHAs IIKOJa | HOBOTO Marepuala
PSMOYTOJILHOTO MapajuIelienuIe/a.
Penrenvie 3a1au Ha BeIUKCICHUE 00beMa
PSIMOYTOJILHOTO MapaJlieleIHIIeIa
34 14.01 O0BbeM NPAMOYTOIBHOTO Teopema u cienctBrue 06 oobeMe Poccuiickast OO0OBbscHeHHE .75, Ne 648, 650,
napavieienumneaa. OobeM IpsMoit MPSIMOYTOJILHOIO TTapajUIeICuIIeaa. 3JICKTPOHHAs IIKOja | HOBOro marepuana | 651, 652, 655
MPHU3MBI, OCHOBaHHEM KOTOPOH Penrenvie 3a1a4u Ha BeIUKCIeHUE 00beMa
SIBIISIETCS MPSIMOYT OJTBHBIH MPSIMOYTOJILHOT'O MTapaluieenuiesaa
TPEYTrONbHUK
35 19.01 Pemenne 3amau mo teme «O0BeEM Pemrenne 3ama4d Ha BEIUMCIEHHE 00bEMaA OOBsAcHEHHE Ne 725, 726, 727
MPSIMOYTOJILHOT'O MApaJUICNICTUIICa» | IPSIMOYTOJIbHOrO MapaslieleuIeia HOBOT'O MaTepHaa
36 21.01 O6bem npsmoii mpu3Mel. Teopema 06 | Pabora Hax ommbkamu. Teopema 06 OO0bsacHeHme m.65, Ne660, 728,
o0beMe TIPSIMOil TPU3MBI M WIHHpa | 00Bbeme MpsAMoi mpu3Mbl. Pemenrne HoBoro matepuamna | 730, 731
3a/1a4 Ha BBIYUCIICHUE 00beMa MPSIMOH
MPHU3MBI U HCIIOIh30BAHUE TEOPEMBI 00
00beMe TIPSIMOI TPU3MBI
37 26.01 O06bem numuHApa Teopema 00 oObeMe IMITHHIPA. Poccuiickas OO0ObsicHEHHE Kaprouku
Perrenvie 3a1a4u Ha BhIUKMCIICHUE 00bEMa | DJICKTPOHHAS IIKOJIAa | HOBOTO MaTephalia
[WIMH/IPA U UCTIONB30BaHUE TEOPEMBI
00 o0beMe IIIHHpA
38 28.01 Pemrenue 3aga4 nmo teme «O0beEM Pemenue 3asa4 Ha BeIunciieHuE 00ObeEMa OO0ObsIcHEHHE Ne 663, 665

PSIMOW TPU3MBI M LIWJIMHAPA»

MPsIMOM MPU3MBI U IUJIMHAPA,

HOBOI'O MaTcpHrajia




UCIOJIh30BaHKE TEOpEeM 00 00beMe
PSIMON TIPU3MBI M ITMJIHHAPA

39 02.02 Brruncienrne 005eMOB T€T ¢ Pa6ora naz ommbkamu. OcHOBHAS OOmnsgcHeHHE m.77,Ne 666, 667,
MTOMOIIBIO OMPENEIEHHOro HHTerpaia | ¢opMyna Ui BEIYUCICHUS 00bEMOB Ted. HOBOro MaTepuana | 668, 699, 670
Pewienue 3a1au Ha HaxXOXKACHUE
00BEMOB TeJl C TOMOIIBIO
OIpe/IeTICHHOr0 HHTErpaia
40 04.02 O0beM HaKJIIOHHOH MPU3MBI Teopema 00 00beMe HAKJIOHHOW MTPU3MBI OO0BbscHeHNE Ne 683, 735
U e¢ MPUMEHEHUE K PEIICHUIO 33124 HOBOTO MaTepHasa
41 09.02 O6BbeM nrpaMuIbI Teopema 00 0ObeMe TUPAMUJIBL. OO0BsicHeHNE m. 78 — 81, Ne 673,
®opmyna oObeMa yceueHHOM HOBOTO MaTepuana | 674, 675
nupamujsl. Pelienne 3anad Ha
UCIIOJIb30BAHKUE TEOPEMbI 00 00BbEeMe
MMUpaMuabl U €€ CJICACTBUA
42 11.02 O0beM nupaMuIbl Pemrenne 3a1ay Ha UCIIOIIBL30BaHUE OO0ObsicHEHUE NunuBuayanpHbIe
TeopeMbl 00 00beMe MTUPaMUJIbI U e HOBOT'O MaTepuaia | 3aJaHus
CIIENCTBUS
43 16.02 Pemmenue 3agau no teme «O0beM Pemenune 3a7a4 Ha UCIOJIL30BaHUE Poccuiickas OOBbscHeHHE Ne 684, 685, 687,
MU PAMUJIBI» TeopeMbl 00 00beMe TUPAMUJIBI U €€ JJIEKTPOHHAS IKOJIA | HOBOrO Marepuana | 689
CIICJICTBUSI
44 18.02 O0beM KoHYyCa Teopema 00 00beMe kKoHyca. Dopmyiia Poccuiickast OO0bscHeHHE Ne 692, 694
o0beMa yCeueHHOro KoHyca. Pemenne JJIGKTPOHHAS IIKOJIA | HOBOT'O MaTepuaa
3aJla4 Ha UCIIOJIb30BAHHE TEOPEMBI 00
o0BeMe KOHyca B €€ CIICICTBUS
45 25.02 Pemenne 3amau mo teme «O0BeEM Pemrenne 3amad Ha UCIOIL30BaHUE OOBsAcHEHHE Ne 698, 700
KOHYCa» TeopeMbl 00 00beMe KOHyca U ee HOBOT'O MaTepHaia
CIIEJICTBUSI
46 02.03 Pemenne 3amau mo teme «O0BeEM Pemrenne 3amad Ha UCIOIL30BaHUE OOBsAcHEHHE Ne 701, 704, 707,
MTHPaMHJIBI U KOHYCa» TEOpEMBI 00 00BEME TUPAMHUIBI 1 HoBoro matepuana | 708
KOHYyca u ux cienctuil. [loaroroBka x
KOHTPOIIEHOH pabote
47 04.03 KonTponsnas pabora o Teme [IpoBepka 3HaHMIA, yMEHWH 1 HABEIKOB KontponsHas HE 33/1aH0
«O0OBEeMBI TEI» 10 TeMe pabota
48 09.03 O6bem mapa Pabora Hax ommbkamu. Teopema 00 OO0bsacHeHme m. 82-83,
obbeme mmiapa. Pemrenve 3anau Ha HOBOT'O MaTepHana
UCMONIb30BaHKEe POpMYJIbI 00beMa mapa
49 11.03 OO0bem mapoBOro cerMenTa, OrnpeneneHus MapoBOro CErMEHTa, OOBsgcHEHHE Ne 710, 711,
[IIAPOBOTO CJIOS W IAPOBOTr'0 CEKTOpa | IAPOBOI0 CIIOS M MIAPOBOrO CEKTOPA. HOBOro MaTepuana | 717kapTodxu

DopMyITBl 1Sl BEIYUCIEHUST 00bEMOB
yacTted mapa. Pemienue 3amau




50 16.03 OO0Obem mapa u ero yacted. Pemienue | Perenue 3aga4 Ha BCTONb30BaHUE OO0BbscHeHNe Jomarass
3a1a4 dbopMmyn oObema Iapa u ero yacrei HOBOT'O MaTepuayia | KOHTPOJIbHAs
pabota
51 18.03 [Tnomane chepst BriBoa hopmysel miommany chepsi. Poccuiickast OO0mwsicHeHNE WnpuBuayansHbie
Pemienue 3a1a4 Ha HAXOXKICHHE 9JICKTPOHHAS IIKOJIA | HOBOTO MaTepuaia | 3aJaHHs
wiomaau cdepol
52 23.03 [Tnomaas cdepsr Perenue 3aa4 Ha BOUCAHHBIE U OO0ObscHEHNE Kaprouku
ONMCAaHHbIC TEOMETPUYECKHE TEeNa HOBOTO MaTepHasa
53 25.03 Pewrenue 3anad nmo reMe Perenue 3aa4 Ha BOIUCAHHBIE U OO0ObsicHEHNE WunuBuayaibHbie
"MHOrOrpaHHHKH, HWIHHIP, KOHYC U | OMHMCaHHbIC TCOMETPHUCSCKUE Tela HOBOTO MaTepuasa | 3aJaHus
map"
54 06.04 Pemenne 3anau nmo teme «O0beM Pabora nHag ommbkamu. Pemenne 3amau OO0mbsicHeHNE Kaproukn
mapa  miomaab chepbi» Ha UCIOJIb30BaHue Gopmyn oObema HOBOI'O MaTepHalia
mapa, ero 4actei u miomaau chepsl.
IToxroroBka K KOHTPOJILHOM paboTre
55 08.04 KouTposnbHas pabora o TemMe [IpoBepka 3HaHUIA, yMEHUH ¥ HABBIKOB KonTtposnbsHas HE 3a1aHO
«O0beM 11apa u miomaab chepbi» 0 TeMe pabora
56 13.04 [oBToOpenue mo Teme [ToBTOpEHME TEOPHH O MAPaIIETFHOCTH OO0mwsicHeHNE Kaproukn
«[TapauienbHOCTh MPSIMBIX U HPSMBIX U TUIOCKOCTEH, HOBOT'O MaTepuasia
IJIOCKOCTEN» CKpeIlMBaIOIuXcs NpsiMbIX. Perienue
3asa4
HTorosoe nosropenne (12 4.)
57 15.04 IToBTOpEHME TIO TEME IToBTOpEHME TEOpUH O OO0bsicHEHNE NHnuBumyanpHbIC
«[leprieHTUKYISIPHOCTD MPSIMBIX 1 NEPIEHIUKYIISIPHOCTH MPSIMBIX H HOBOTO MaTepuaia | 3aJlaHus
IJIOCKOCTEN» IJIOCKOCTEN, TEOPEMBI O TPEX
MepreHINKYIsipax. Pemenune 3aau
58 20.04 [ToBTOpEHUE 11O TeMe [ToBTOpEHME TEOPHH O TBYTPAHHOM OO0bscHeHHE Kaprouku
«[leprieHUKYISIPHOCTD U yriie. Perenue 3amau HOBOT'O MaTepHana
MapajuieNbHOCTD MPSIMBIX H
IJTIOCKOCTEN»
59 22.04 [ToBTOpeHue no Teme «/lekapToBbI [loBTOpEeHME NEHCTBUIT HAall BEKTOPAMH, OO0bsacHeHme NnnuBuayansHbie
KOOPJIUHATHI K BEKTOPHI B MPOCTEHINNX 337124 B KOOPIHMHATAX. HOBOTO MaTepuaia | 3aJaHus
MPOCTPAHCTBEY Pemenue 3amau
60 27.04 [ToBTOpeHue no Teme «/lekapToBbI [ToBTOpEHME TEOPHUH CKATSPHOTO OO0bsacHeHme Kaprouku
KOOPJIUHATHI U BEKTOPHI B MIPOM3BE/ICHUS BEKTOPOB. PerieHue HOBOT'O MaTepHana
MPOCTPAHCTBE 3aa4
61 29.04 [ToBTOpenue no Teme «llnomanu u [ToBTOpeHue Gopmyn mmomanei u OO0ObsIcHEHHE NunuBunyanbHbIe
00bEeMbI MHOTOTPAHHUKOB) 00bEMOB MHOTOTPaHHUKOB. PerieHne HOBOTO MaTepuasa | 3aJaHus

3a/1a4 Ha HaXOXKJEHUE IUIOIagei U
00HhEMOB MHOT'OTPaHHUKOB




62 04.05 [ToBTOpenue no Teme «llnomanu u [ToBTOpenue GopmMyn miomagei u OO0mBsicHeHNE Kaprouku
00BEMBI TEJ BPAILIICHHSD 00BeMOB Ten BpalleHus. PenieHue 3amay HOBOT'O MaTepuasa
Ha HAXOXKJCHHE O0BEMOB U TLIOIIA/ICH
TEJ BpalCHHSI
63 06.05 Pemenne 3agau mo teme Pa6ora nag ommbOkamu. [ToaroroBka k Poccuiickast OO0mwsicHeHNE WnpuBuayansHbie
Crepeomerpus KOHTPOJIHOH padore JJICKTPOHHAS IIIKOJIa | HOBOTO Marepraia | 3aJaHus
64 11.05 Htorosas koHTpoIbHAs paboTa [IpoBepka 3HaHUM, yMEHUI 1 HABBIKOB KontponpHas HE 33/1aH0
110 KYPCY CTEepEOMETPUH paboTta
65 13.05 Pemenne 3anau mo teme Pemenne 3anau mo matepuanam EI'D OO0mbsicHeHnE WnpuBuayansHbie
[Tnanumerpust HOBOT'O MaTepuayia | 3aJlaHus
66 18.05 [oBTopenue no teme "MeTox [loBTOpeHHEe H3y4eHHOTrO MaTepraa OO0mbsicHeHNE Kaproukn
KOOpAMHAT B IIpoCcTpaHcTBe" HOBOI'0 MaTepuaia
67 20.05 [osTopenue no teme "Lunuamp, [loBTOpeHHEe H3y4eHHOr0 MaTepraa OO0mbsicHeHNE Kaproukn
KOHYC ¥ map" HOBOI'0 MaTepuana
68 25.05 [ToBTopenue no Teme "O0beMbI Ten" [ToBTOpEHME U3YyUEHHOIO MaTepHalia OO0bscHeHnE Kaprouku

HOBOI'O MaT€purajia




