MynununansHOe aBTOHOMHOE 00111e00pa3oBaTeIbHOE YUPEKIEHUE
«Cpennss obmeobpazoBarenbHas mkosa ¢.OKyHEBO»

PACCMOTPEHO
Ha METOANYECKOM
CoBeTE IIKOJIBI
npoTokoa Ne 1
ot 31.08.2020 r.

COI''TACOBAHO YTBEPX]IAIO
3am. qupekropa no YBP JMpexTop HIKOJIBI

7
#7 H.B.3amskuHa %.H.K KYIIKHHA
ga: % /77 ks

31.08.2020 r. 31:08.2020 r.

Paboyas nporpamma
110 reOMeTPHUHU

g 11 kiaacca

CocTaBuTeb: YUUTEJIb MATEMATUKH
U MHPOPMATHKH
ITonkoBa Eiena UBanoBHa

2020-2021 yuyeOHbIii roj



IlosicHuTeILHAS 3aMUCKA

Pabouass mporpamma cocTaBieHa Ha OCHOBe (hefepajbHOr0 KOMIIOHEHTa TOCYAapCTBEHHOTO
CTaHJapTa CpedHero olmiero oOpa3oBaHMs, MPUMEPHON MPOrpamMMbl CpeJHEero oOmero odpa3oBaHUS IO
MaTeMaTHKke, (enepanbHOro 0a3MCHOro0 y4eOHOro IlaHa Uil OOpa3oBaTeNbHBIX YyupexaeHuil PO u
aBTOpcKoW mporpammsl «MatemaTuka» (coct.: bypmucrposa T.A. — M.: IIpocBemnienue, 2018. — 63 c.)
yuebnuky: ['eomerpus. 10-11 knacc: yueOHMK Ji1s 001mIeo0pa3oBaTelbHbIX yupexaeHuii / JI.C.AtanacsH u
ap. - M.: IIpocsemmenne, 2020.

Pabouas mporpamma aapecoBana yudammmcst 11 kmacca cpeqneld 001eoOpa3oBaTebHOM IIKOIBI U
SABJIACTCA JIOTUYCCKUM MMPOAOJIKCHUEM JIMHUNU OCBOCHUSA MATEMATUYCCKUX JUCHHILINH.

B coorBercTBUM C (enepanbHbIM 0a3UCHBIM yueOHBIM IIAHOM U1l 00pa30BaTEIbHBIX YUPEKACHUH
P® na msydenme reomerpun B 11 kimacce orBoamutcs 68 dacoB. Pabouast mporpamma mpemycMaTpuBacT
o0y4eHue reoMeTpur B 00bEME 2 4acoB B HE/IENIO B TeueHHe | yueOHOro roja.

I'eomeTpusi — OMH W3 BKHEWIIMX KOMIIOHEHTOB MaTEeMaTHYECKOro 00pa3zoBaHMs, HEOOXomumast
Ul TIpHOOpEeTeHHs KOHKPETHBIX 3HAHWKW O TIPOCTPAHCTBE M TPAKTHUECKM 3HAYUMBIX YMEHUH,
(dbopMHpOBaHUS S3bIKa ONHCAHUS OOBEKTOB OKPYXKAIOIIEro MHpa, Il Pa3BUTUS MPOCTPAHCTBEHHOTO
BOO6pa)KeHI/I$I U HWHTYHWIHNH, MaTeMaTHYeCKOU KyJIbTYpbl, IJId O3CTCTHUYCCKOIr0 BOCIIMTAHUA YUallUuXcCs.
I/I3yquI/Ie réoMETprr BHOCHUT BKJIad B Pa3BUTHUC JIOTHUYCCKOI'O MBINIJICHHA, B (1)OpMI/IpOBaHI/Ie IIOHATHA
JI0Ka3aTeNbCTRA.

Henan u3yyeHust mpeamera:

e (dopMHUpOBaHUE TPEACTABICHHHA O MaTEeMaTHKE KaK yHHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE
MOACINPOBaAHUSA SIBJICHUH 1 ImpoueccoB, 00 nacax U MErogax MaTCMaTHUKH,

® PAa3BUTHUEC JIOTHYCCKOrO MbBINIJICHUA, MIPOCTPAaHCTBEHHOI'O 3006pa>1<eH1/151, aHFOpHTMH‘IeCKOﬁ
KyJIbTYPBI, KPpUTHYHOCTH MBITIUICHUS HA YPOBHE, HEOOXOAMMOM ISl 00y4deHus Oy aytiei mpodeccrnoHambHOM
JeSITeTbHOCTH, a TaKXKe MOCTIEIYIOMIEro O0yYeHHs] B BBICIIEH IIKOJIE;

e OBJAJCHWE MAaTEeMATHYECKIMH 3HAHUSMHU U YMEHUSIMHU, HEOOXOANMBIMH B ITOBCEJHEBHOMN JKM3HH,
JUTA W3yYeHHs UIKOJIBHBIX €CTECTBEHHOHAYYHBIX MAWCUWIUIMH Ha 0a30BOM ypOBHE, MJS TOIyYEHUS
o0pa3oBaHUA B 00JIACTAX, HE TPEOYIONTMX YTITyOJIEHHON MaTeMaTHIECKOH TOTOTOBKH;

® BOCIIMTAaHHE CPEACTBAMH MATEeMaTHKH KYJIbTYpbl JIMYHOCTH, TIOHUMAaHUAA 3HAYUMOCTH
MaTeMaTHKH Ui HAyYHO-TEXHHYECKOTO [MpOorpecca, OTHOMIEHHS K MaTeMaTHKE KaK 4YacTH
00IIIeYeNTOBeUecKOil KyabTyphl Yepe3 3HAKOMCTBO C HWCTOPHEH pa3BUTHS MAaTEeMAaTHKH, JBOJIOIUEH
MaTEMaTUYECKUX UAEH.

Pabouas mporpamMma 1o reoMeTpun peanusyercs depe3 (GopMUpOBaHWE Y YUAIIHXCs 00meydeOHbIX
YMEHH W HaBBIKOB, YHUBEPCAIBHBIX CHOCOOOB [EATETPHOCTH M KIIOYEBBIX KOMIIETEHIIMA 3a CYET
WCIIONB30BAHMS TEXHOJIOTHUH: CTPYKTYPHO-JIOTHYECKHX (CHCTEMHBIN TOAXO[), OPTaHHU3AIHs HCCIICTOBAHUS
Ha ypoKax ¥ BHEYPOYHOH NEeITeNFHOCTH, JEMOHCTPAIMs OTYETOB YYAIIMXCS 00 WCCIEeNOBAHWH; ITOHCK
nHpOpMAITHH.

OcHoBHO# (hopMoif 00ydeHUsT SBISIOTCS YPOKH Pa3HBIX THUIIOB: YPOKH YCBOEHHS HOBOW ydeOHOI
nHpopManuyu; YpOKH (QOPMHPOBAHHS MPAKTHYECKHX YMEHWH W HABBIKOB VYAIIMXCS; YPOKH
COBEpIIICHCTBOBAHMSI U 3HAHW, YMEHUH 1 HABBIKOB; YPOKH 00OOIIEHHUS U CHCTEeMAaTHU3alliy 3HAHUH, YMEHHHA
Y HABBIKOB; YPOKH MTPOBEPKH W OIEHKH 3HAHWH, YMEHWH U HABBIKOB YUYAIIUXCS; IOMUMO 3TOTO B IIPOrpaMme
MPEyCMOTPEHBl TaKUEe BHJBI y4eOHBIX 3aHATHH KaK IPaKTHYECKHe paboThl, WTPHI, TPEHWHTH, YPOKHU
KOHTPOIIS U JIp.

B paboueii nmporpaMme mpeaycMOTPEHBI BApUAHTHI H3YYEHUS MaTepralia, Kak B KOJUIEKTUBHBIX, TaK
Y B WH/IMBUYaTbHO-TPYIIOBBIX (popmMax.

Juis monydeHus oOBEeKTUBHOW WHGOpPMAIMKM O IOCTUTHYTHIX YUYalIUMHCA PE3ybTaTax y4eOHOMH
NESITETHHOCTH M CTENEHH WX COOTBETCTBHSI TPeOOBaHHSIM 00pa30BaTENbHBIX CTAHIAPTOB; YCTAHOBIICHUS
MIPUYYH TIOBBIIICHNUS] WIA CHYDKEHHS] YPOBHS JTOCTI)KCHHUN YYallUXCS C MENBI0 MOCIEAYIONed KOppEeKIuu
00pa3oBaTEeINBHOTO MpoIecca MPEAYCMOTPEH CIEAYIOMNN HHCTPYMEHTApHH:

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

o WCIIONB30BaHNE  Pa3HOOOpasHbIX  (QopM  KOHTpons  (NIPEeIBAPUTENbHBIN, TEKYIIHH,
TEMaTU4ECKUil, WTOTOBBIH KOHTPOJb): KOHTPOJNBbHAas paboTa, caMmocTOsATEeNbHAasi NpoBepouHas pabora,
TECTUpOBaHHE, MAWKTAHT, IMCbMEHHBIC JIOMAllHWE 3a/aHUsl, AaHaIM3 Ppe3YyJNbTAaTOB  BBINOJHEHUS
JMAarHOCTUYECKUX 3aJaHuil ydyeOHoro mocodus. s TeKyIero TeMaTu4eckoro KOHTPOJIS U OLEHKH 3HaHUN
B CHCTEME YPOKOB HPEAYCMOTPEHBI KOHTpOJIbHBIE paboTel. Kypc 3aBepiiaroT YpoOKH, MO3BOJISIOIINE



00O0OIIMTh M CHCTEMAaTH3UPOBATh 3HAHUS, a TAKXKE NMPUMCHUTh YMCHHUS, NMPUOOPETCHHBIC MPU H3YYCHUU
MaTeMaTUKH;

° Pa3HOOOpa3HbIe CIIOCOOBI OpTraHU3aI[UHU OI[CHOYHOM JMEATCTbHOCTH YUUTEIS M YIalUXCsl.

JIJis IOBBINIEHUST YPOBHS MMOJYYCHHBIX 3HAHUH M MPHOOPETCHUS NMPAKTUYCCKUX YMEHHUI U HaBBIKOB
MPOrpaMMOii TIPEAYCMATPUBACTCSI BBHITTOJTHEHUE CAMOCTOATENLHBIX paboT. OHM OPUSHTUPYIOT yYaluxcs Ha
AKTHBHOE MO3HAHKME U3y4aeMOro MaTepHaia U Pa3BUTHE BRIYUCIUTEIILHBIX YMECHUH.

[IpencraBnennbie B paboucii MporpaMMe CaMOCTOSTEIbHBIC PaOOTHI SBISIFOTCS (pparMeHTamu
YPOKOB, HE TPEOYIOIIMMH IS UX MPOBEACHUS JOIOTHUTEIBHBIX YICOHBIX YaCOB.

B pe3yabTare uzyuenusi reomerpun B 11 Kjiacce y4eHHK JTOJIKeH

3HATL/IIOHUMATh:

° 3HAUCHHE MATEMAaTHYECKOW HAyKW [UId peIIeHUS 3aj7ad, BO3HHUKAIOIIMX B TEOPUHU U
MPaKTUKE; IUPOTY U B TO YK€ BPeMsi OTPAHMUYCHHOCTh TPUMEHEHHSI MATEMAaTUYCCKUX METOJIOB K aHAIM3Y M
HCCJICIOBAHMIO MTPOIECCOB U SIBJICHUH B IIPUPOJIC U OOIIECTBE;

° 3HAYCHUC IMMPAKTHUKU U BOIIPOCOB, BO3HUKAIOMIUX B caMoil MaTeMaTUKe JJIA (bOpMI/IpOBaHI/ISI u
pa3sBuUTUA MaTeMaTUYECKON HAYyKU,

° HUCTOPHIO pa3BUTUA NTOHATHA YHCJIa, CO3AaHNUA MAaTEMATUYICCKOI'O0 aHaJIn3a, BOSHUKHOBCHUA U
pa3sBUTUA TCOMETPUH,

o YHHBEPCAJIbHBIM  XapaKTep 3aKOHOB JIOTUKA MAaTeMaTHYEeCKUX  PACCYXKICHUH, HX
MIPUMEHUMOCTD BO BCEX OOJIACTSIX YEITOBEUECKOM ACITEIHHOCTH;

YMETh:

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

L OIINUCBIBATH B3aNMMHOE€ PACIIOJIOXKCHUEC IIPAMBIX )51 IJIOCKOCTEN B IIPOCTPAHCTBE,
apryMEeHTHPOBAaTh CBOM CY)KJICHHUS 00 3TOM PaCIOIOKCHUH;

o aHANM3UPOBAaTh B TPOCTEHIIMX CIIy4asX B3aUMHOE pAaCIOIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

o 1n300pakaTh OCHOBHBIE MHOTOTPAHHUKH M KPYTJIBIE TeJa; BBIMOIHATH YEPTEKHU O YCIOBHIM
3amay;

o CTPOUTD MPOCTEUIIIHE CEIeHUS KyOa, TPU3MBI, THPAMHIBL;

o pemaTts TUIAHUMETPHYECKHEe M IMPOCTEUINE CTEepPEeOMETPHUECKre 3a7aud Ha HaXOXKICHHE
TCOMETPUICCKUX BEIMYWH (JJTMH, YTIIOB, TUTOMIANeH, 00BEMOB);

o WCIIONB30BaTh TMpPU PEIIEHHH CTEPEOMETPHUYECKUX 3ajad IUIaHUMeTpHdeckhue (akTel u
METOIBI;

o MIPOBOMUTH JI0KA3aTEIbHBIE PACCYKISHIS B XO/I€ PEIICHNS 3321,

UCTIONB30BAaTh NPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTHYECKOH IEATENTbHOCTH M ITOBCETHEBHOM
KHM3HU JUIS:

J uccenoBaHns (MOJEIMPOBAHUS) HECIOKHBIX TPAKTUUECKUX CHUTyallMii Ha OCHOBE
M3Y4EeHHBIX ()OPMYI B CBOICTB (puTYp;

J BBIYHCIICHHS 00BEMOB M IUIOMIAACH MMOBEPXHOCTEH NMPOCTPAHCTBEHHBIX TEN MPH PEIICHUH
MPAaKTHYECKHUX 3a/1a4, UCTIONB3Ys TPH HEOOXOIMMOCTH CIIPABOYHHUKH M BEIYHCIUTENBHBIC YCTPONCTBA;

o MMOHMMAaHUs B3aWMOCBSI3M Y4eOHOro TMpeaMera ¢ OCOOEHHOCTAMHU Tmpodeccuid U
npoecCHOHABHOM AESTENFHOCTH, B OCHOBE KOTOPBIX JISKAT 3HAHMUS 110 JAHHOMY yIeOHOMY IIpe/IMETY.

Pabouyass mporpaMma IO TEOMETpHHM peanu3yercs depe3 (opMmupoBaHHWE Yy  ydamIuxcs
00pa30BaTebHBIX KOMIIETEHTHOCTEH: [IEHHOCTHO-CMBICIIOBBIX, OOIIEKYIbTYPHBIX y4eOHO-TI03HABATENbHBIX,
MH(OPMAIIMOHHBIX, KOMMYHHKaTHBHBIX, COLMATBHO-TPYIOBBIX, KOMIIETECHIHN JMYHOCTHOT'O
CaMOCOBEPIICHCTBOBAHMSL.

Y4yeOHO-TEeMAaTHYECKUH IIJIAH

HanmenoBaHue pa3nenos u TeMm B ToM uymucie:
KonuuectBo
CaMocTosTeIbH KoutponsHbie
4acoB
b€ pabOTEHI paboThl
Meropa KOOpIHAT B IPOCTPAHCTBE 15 5 2
Humuanap. Konyc. lap 17 5 1
OOBeMBI Te 23 7 1




O6o0maroree nopTopenue 3a kypc 11 kiacca 13 1

OO611ee KOIMYECTBO YacOB 68 17 5

1 yerBepTh 2 4eTBepTh 3 yeTBEPTH 4 geTBepThH I'on

16 gacoB 16 gacoB 21 yacoB 15 yacos 68 vacoB

KOTHCCTRO 14 15 20 13 62
TEOpPHH
KOJIMYECTBO 2 1 1 5 6
4acoB MPAKTUKH
W3 HUX:
KOJIMYECTBO
KOHTPOJBHBIX 2 1 1 2 6
paboT

Conepmanne TEMATHYECCKOI'0 IJIaHa

1. Metoa xkoopauHat B npocTpaHcTie (15 yacon)
Pa3noxxeHne BekTopa 1o TpeM HeKOMIUIaHApHBIM BekTopam. [IpsimoyronbHas cuctema KOOpAUHAT B
npoctpancTtBe. KoopanHatel Bekropa. [lefictBus Haj BekTopamu. CBs3b MEXIy KOOpPAMHATAMH
BEKTOPOB M KoOopauHaTaMu Touek. [Ipocreitmme 3agaun B koopauHarax. CKaasipHOE IPOU3BEICHUE
BEKTOPOB

2. Huauuap, konyc, map(l74acos)
OcHoBHblE »d1eMeHThl cepsl W 1Iapa. B3aumHoe pacmosoxeHue cdepbl U IMIOCKOCTH.
MHororpaHHiKy, BIHUcaHHble B chepy. MHOrorpaHHUKH, OMKHCaHHbIe 0KoJio ceprl. Llmmuuap u
KoHyc. OUrypbl BpalieHus.

3. O0bembI Tea (23 yaca)
[Tonatue oO6wbema u ero cpoiicTBa. OO0beM IWIMHAPA, MPSIMOYrOJHHOTO Tapayljieyenuneaa
npusmbl. [Tpuamun KaBansepu. O6beM nupamuapl. O0beM KOHyca M yc€4eHHOTO KoHyca. O0beM
mapa ¥ ero yacreil. I[liomane moBepXHOCTHM MHOIOTPAaHHUKA, LMJIMHIPA, KOHYCA, YCEYEHHOIO
KoHyca. [lnomans noBepXHOCTH 11apa U ero yacTei.

4. TloBTopeHue. Pemenue 3anau (13 yacon)

NudopmMaunoHHble HCTOYHUKH

JluTeparypa JJisl yYMTeJIs:

1. I'eomerpust B 10-11 xmaccax, wMeroandeckuwe pekoMeHmanuu kK y4e0.. KH. mis yuwrens
JI.C.AtanacsH, B.®.byry3os, - M.: IIpocemmenue, 2018.

2. [Toypounsie pazpabotku no reomerpun, B.A. SIpoBenko Mocksa «lIpocsemenne» 2018.

3. l'eomerpusi, 11 kmacc mo yueObHmky AtanacsHa JI.C. m gap. Iloypounbie TUIaHBL

UznarensctBo «Yuntenb —ACT», 2017 T

Jluteparypa njis1 00y4arOumuxcs:
Co6opuuku EI'D no 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 [IpsmoyronpHas cucrema koopauHat | [loHATHS IPSIMOYTOJIBHON CHCTEMBI 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! Bektropa. Paznoxenue 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 YuCio0. PaBHbIe r,n1,e,3,M), 411
BEKTOPHI
3 08.09 Koopaunatel BekTopa PernieHure 3aa4 Ha pasioKEHHE BEKTOPa OO0bscHeHE . 38-39, 43, 47, Ne
0 KOOPJIMHATHBIM 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 KOOPAWHATAMH TOUYCK 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 KOOPAUHATAX KoopnnHathl cepeauHbl OTpe3Ka. Poccutickas OO0bsicHEHNE m. 49, Ne 425, 429,
Brruncnenre TIHHBI BEKTOPA MO €ro JJICKTPOHHAS IIKONa | HOBOro Martepuana | 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 1o Teme [IpoBepka 3HaHMIA, yMEHWH 1 HABBIKOB KontponsHas HE 33/1aH0
«KoopauHaThl TOYKH U KOOPIMHATHI o TeMe pabora
BEKTOPa»
8 24.09 VYron mexny Bekropamu. CkansgpHoe | [loHsATHE yrila ME&Xy BEKTOpaMHU. OO0mbsicHeHNE WnnuBuayansHble
MPOU3BENICHUE BEKTOPOB. AHAIN3 HaxoxeHue yrita Mexay BEKTOpaMH 1o HOBOTO MaTepuaja | 3aJaHus

KOHTPOJIBHOW paboThI

uX KoopauHatam. Pabora Haj
onmoKaMu




9 29.09 VYron mexny Bekropamu. CkanspHoe | [loHATue ckanspHOro npon3BeAeHUs Poccuiickas OO0mBsicHeHNE .50, Ne 441, 490,
MIPOU3BEJICHNE BEKTOPOB BEKTOpPOB. /[Be hopMyIbl HAXOXKICHUS 9JIEKTPOHHAs MIKoNa | HoBoro Matepuana | 491, 492, 501
CKaJIIPHOTO MIPOHU3BENICHHS BEKTOPOB.
OCHOBHBIE CBOWCTBA CKaJISIPHOTO
POU3BEJCHHUS] BEKTOPOB
10 01.10 Brruncnenue yrioB mexxay npsiMeiMi | Micnionbp3oBaHue CKaJIsIpHOTO OO0mBsicHeHnE m. 5051, 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 3anau no teme «CkansipHoe | PereHue 3aa4 Ha MCIIOJIb30BaHUE 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
cumMerpuu. [lapannensHblid epeHoc | IBUXKEHUsI IPOCTPAHCTBA, OCHOBHBIC HOBOTO MaTepHasa
BUIBI ABMOKeHMM. [IoHATHS OCeBO,
3€pKAJIbHOM U LEHTPAJIIBHON CUMMETPUH,
napajieJIbHOro repeHoca
13 13.10 OceBasi, IEHTPAIbHAS U 3epKATbHAS Pemrenue 3a1ad ¢ MCIoOIb30BaHUEM OObscHEHHE Ne 468, 470 (6, B),
cumMeTpud. [lapamiensHbIH TEPEHOC | OCEBOH, 3epKaTbHON U IEHTPATLHON HOBOro matepuana | 471, 472
CHMMETPHH, NapauIeTIbHOrO IepeHoca
14 15.10 [ToBTOpenue mo TeMe «Merox 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 Kontponbnas padora o Teme "Meroxa | [IpoBepka 3HaHMIA, YMCHUH 1 HABBIKOB KonTponsHas HE 3aaHO
KOOPJMHAT B ITPOCTpPaHCTBE" 10 TEME pabora
Inaunap, konyc u map (17 4.)
16 22.10 [oustue numuauapa. [liommans [ToHsSTHS LUIMHIPUYCCKON Poccuiickast OO0bscHeHHE Ne 523, 525, 530
MOBEPXHOCTH IHIIMH/IPA MIOBEPXHOCTH, IWINH/IPA H €T0 ANIEKTPOHHAS IIKOJIA | HOBOT'O MaTepuasia
ayeMeHTOB (OOKOBOI TTOBEPXHOCTH,
OCHOBaHMH, 00pa3yIONIHX, OCH, BEICOTHI,
pamuyca). CedeHus IUIMHpA
17 03.11 [onsarne mumuapa. [lnomans Pa3BepTka GOKOBOI MOBEPXHOCTH 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 3amau mo teme «llorsTre Pemienue 3a1aq Ha UCTIOJIb30BAHUE OObsiCHEHHE No 538, 540, 541,
muHApa. [lnomans moBepXHOCTH TEOpUH O LUIUHIIPE HOBOTO MaTepuana | 544
[UATHHAPAY
19 10.11 [Tonsitue xonyca. [nomans Pabora nag ommbOkamu. IToustue Poccuiickas OObsicHeHne m 61, Ne
MOBEPXHOCTH KOHYCa. Y CEUCHHBIN KOHHYECKOM MoBepxHOCTH. KOHyC U 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. [Inomans Pa3BepTka 6OKOBOM MOBEPXHOCTH OO0BbscHeHNE Ne 551 (0, B), 553,
MMOBEPXHOCTH KOHYCa. Y CEUeHHBIN 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,
MOBEPXHOCTH 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 3amau 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. IToustus chepnl | Poccuiickas OO0bscHeHHE Ne 545, 546, 565,
W I1apa 1 uX 2JIEMEHTOB (paauyca, 9JICKTPOHHAJ IIKOjJa | HOBOro MaTepuaia | 566, 571, 615, 616
muamerpa). [lonstue ypaBHeHUS
MOBEpXHOCTH. BrIBON ypaBHEHMsI chepbl

24 26.11 B3aumnoe pacronoxenue chepbl 1 Tpu cnydast B3aUMHOTO PacioI0KeHUs OO0bscHeHHE 1. 64-68, Ne 574

mrockocty. KacarenpHas I0ckocTh K | cdepsl U miockocTu. 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 no reme «Cdepa» 3aKperuieHne TEOPETUIECKUX 3HAHUH 110 OO0nBsicHeHNE Jomanuss
Teme. COBEpIICHCTBOBAHNE HABBIKOB HOBOTO MaTepuana | KOHTPOJbHAs
pelieHus 3a1a4 pabora




27 08.12 Pemmenue 3anad mo teme [ToBTOpCeHME OHATHUH CPEpBI, OO0BbscHeHNe Ne 631 (0), 634 (a),
"MHOrOrpaHHUKH, TUITHHJP, ap U OIMKMCAaHHOW OKOJI0 MHOTOIPaHHUKA U HOBOro matepuasnia | 635 (0)
KOHYC" BITMCAHHOW B MHOTOTPaHHHUK
28 10.12 Pemmenue 3anad mo teme Pemenue 3ama4 Ha BiricaHHBIC B Cepy OO0OBbscHeHNe Ne 639 (a),
"MHOrorpaHHUKH, [HJIHHAP, 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
"MHOrorpaHHUKH, 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
«{unuHAp, KOHYC U Mapy» 0 TEME pabora
32 2412 Pemenne 3amau mo Teme «L{ummHAap, Pabora Han omubOKkamu. OO0ObscHEHUE Kaprouxu
KOHYC U ILapy. COBepIIICHCTBOBAHUE HABBIKOB PEIICHHUS HOBOI'O MaTepHalia
ITo teme «l{unuHp, KOHYC U HIAp». 3a/1a4 110 TeMe
Oo0bembl Tea (24 4.)
33 12.01 ITousarue oo6nema. O0LEM ITonsitue o0bema. CBoiicTBa 00BHEMOB. Poccuiickas OOBbscHeHHE .74, Ne647, 649
MPSIMOYTOJILHOT'0 MapasuIeenuIeaa Teopema u ciienctBre 00 o0beMe 3JICKTPOHHAS IIKOjJa | HOBOI'O MaTepuaja
PSMOYTOJILHOTO MapajuIelienuIe/a.
Penrenvie 3a1au Ha BeIUKCICHUE 00beMa
PSIMOYTOJILHOTO MapaJlieleIHIIeIa
34 14.01 O0BbeM MPAMOYTOIBHOTO Teopema u cienctBrue 06 oobeMe Poccuiickast OO0OBbscHeHHE .75, Ne 648, 650,
napauienenumneaa. OobeM IpsMoit MPSIMOYTOJILHOIO TTapajUIeICuIIeaa. 9JICKTPOHHAs IIKOjJa | HOBOro Marepuaia | 651, 652, 655
MPHU3MBI, OCHOBaHHEM KOTOPOH Penrenvie 3a1a4u Ha BeIUKCIeHUE 00beMa
SIBIISIETCS MPSIMOYTOJTBHBIH MPSIMOYTOJILHOT'O TTapallieenure/a
TPEyTrONbHUK
35 19.01 Pemenne 3amau mo teme «O0BEM Pemrenne 3ama4d Ha BEIUMCIEHHE 00bEMaA OOBsAcHEHHE Ne 725, 726, 727
MPSIMOYTOJILHOT'O MApaJUICNICNHUIIEeAa» | MPSMOYTOIBHOr0 apayiesenunena HOBOT'O MaTepHaa
36 21.01 O6bem npsmoii pu3mel. Teopema 06 | Pabora nan ommbkamu. Teopema 06 OO0bsacHeHme m.65, Ne660, 728,
o0beMe TIPSIMOil TIPU3MEBI M WIMHIpA | 00beMe mpsMOoi mpu3MEl. Perenne HoBoro matepuamna | 730, 731
3a/1a4 Ha BBIYUCIICHUE 00beMa MPSIMOH
MPHU3MBI U HCIIOIh30BAHUE TEOPEMBI 00
00beMe TIPSIMOI TTPU3MBI
37 26.01 O06bem numuHApa Teopema 00 oObeMe IMITHHIPA. Poccuiickas OO0ObsicHEHHE Kaprouku
Penrenvie 3a1a4u Ha BhIUKCIICHUE 00beMa | JJIEKTPOHHAS IIKOJIA | HOBOTO MaTephala
[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

PSIMON TPU3MBI ¥ IWJIMHAPA»

MPsIMOM MPU3MBI U IUJIMHAPA,

HOBOI'O MaTcpHrajia




UCIOJIh30BaHKE TEOpEeM 00 00beMe
PSIMON TIPU3MBI M ITMJIHHAPA

39 02.02 Brruncienrne 00eMOB T€T € Pa6ora naz ommbkamu. OcHOBHAS OOmnsgcHeHHE m.77,Ne 666, 667,
MTOMOIIBIO OMPENEIIEHHOr0 HHTEerpaia | popMyia 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 O6beM 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 Pemmenune 3agau no teme «O0beM Pemenune 3a7a4 Ha UCIOJIL30BaHUE Poccuiickas OOBbscHeHHE Ne 684, 685, 687,
MU PAMUJIBI» TeopeMbl 00 00beMe TUPAMUJIBI U €€ JJIGKTPOHHAS IIKOJIa | HOBOrO MaTtepuana | 689
CIICJICTBUSI
44 18.02 O0beM KoHYyCa Teopema 00 00beMe kKoHyca. Dopmyiia Poccuiickast OO0bscHeHHE Ne 692, 694
o0beMa yCeueHHOro KoHyca. Pemenne JJIGKTPOHHAS IIKOJIA | HOBOTO MaTepHalia
3aJla4 Ha UCIIOJIb30BAHHE TEOPEMBI 00
o0BeMe KOHyca B €€ CIICICTBUS
45 25.02 Pemenne 3amau mo teme «O0BEM 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 1o Teme [IpoBepka 3HaHMIA, yMEHWH 1 HABEIKOB KontponsHas HE 33/1aH0
«O0OBEeMBI TEI» 10 TeMe pabota
48 09.03 O06bem 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,
IIIAPOBOTO CJIOS U IAPOBOT0 CEKTOpPa | MIAPOBOrO CJIOS U MIAPOBOT'0 CEKTOpA. HOBOro MaTepuana | 717kapTodxu

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




50 16.03 OO0Obem mapa u ero yacted. Pemienue | Pemrenue 3a1a4 Ha UCIONb30BaHKE OO0BbscHeHNe Jomarass
3a1a4 dbopMmyn oObema Iapa u ero yacrei HOBOT'O MaTepuayia | KOHTPOJIbHAs
pabota
51 18.03 [Tnomane cdepst BriBoa hopmysel miommany chepsi. Poccuiickast OO0mwsicHeHNE WnpuBuayansHbie
Pemienue 3a1a4 Ha HAXOXKICHHE JJIEKTPOHHAS IIKOJIA | HOBOI'O MaTepuaia | 3aJaHus
wiomaau cdepol
52 23.03 [Tnomaas cdepsr Perenue 3aa4 Ha BOUCAHHBIE U OO0ObscHEHNE Kaprouku
ONMCAaHHbIC TEOMETPUYECKHE TEeNa HOBOTO MaTepHasa
53 25.03 Pewrenue 3anau no reMe Perenue 3aa4 Ha BOIUCAHHBIE U OO0ObsicHEHNE WunuBuayaibHbie
"MHOrOrpaHHHUKH, IWIHHIP, KOHYC © | OMKMCAaHHBIC TCOMETPHUYECKUE Tela HOBOTO MaTepuasa | 3aJaHus
map"
54 06.04 Pemenne 3anau nmo reme «O0beM Pabora nHag ommbkamu. Pemenne 3amau OO0mbsicHeHNE Kaproukn
mapa u 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 chepb» 0 TeMe pabora
56 13.04 [oBTOpenwue 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 IToBTOpEHUE 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
«[leprieHUKYISAPHOCTD 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 M BEKTOPHI B MPOCTEHINNX 337124 B KOOPIHMHATAX. HOBOTO MaTepuaia | 3aJaHus
MPOCTPAHCTBEY Pemenue 3amau
60 27.04 [ToBTOpenue 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 BPAILICHHSD» 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 QJICKTPOHHAS IIIKOJA | HOBOI'O MaTepuaia | 3a/laHus
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 "OObeMbI Ten" [ToBTOpEHME U3YyUEHHOIO MaTepHalia OO0bscHeHnE Kaprouku

HOBOI'O MaT€purajia




