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IMosicuuTeILHAS 3aIMCKA

['maBHOH 1ENBIO MKOIBHOTO 00pa30BaHuUs SABISAETCS pa3BUTHE peOeHKA KaK KOMIIETEHTHOM
JMYHOCTH ITyTE€M BKJIFOUEHUS €T0 B PA3JIMUHbIC BUIBI IICHHOCTHOW YEJI0BEYECKOH e TeNbHOCTH: yueoa,
IO3HAHUE, KOMMYHUKALM, TPO(pECCUOHATBHO-TPYI0BOM BBIOOD, TUYHOCTHOE CAaMOPa3BUTHUE, IECHHOCTHBIE
OpPHUEHTALUH, IOUCK CMBICIIOB JKU3HeAeATeNbHOCTU. C 3TUX NO3ULKH 00ydeHHEe pacCMaTPUBAETCS KaK IpoLecce
OBJI4/IEHUS HE TOJIBKO ONpPE/IEICHHON CyMMOM 3HaHUH U CUCTEMON COOTBETCTBYIOIIUX YMEHUI U HAaBBIKOB, HO
U K KaK IPOLECC OBIAJCHHUS KOMIETEHIUSAMH. JTO ONPENENINIO Leu 00y4YeHHsI MaTeMaTHKH:

1)6 nanpasnenuu TUYHOCMHO20 PA3BUMUS

° Pa3BUTHE JIOTHYECKOTO MBIIIJICHHUS, TPOCTPAHCTBEHHOT'O BOOOPAKEHHUS, aJITOPUTMUICCKOM
KYJIbTYpbl, KPHTUYHOCTH MBIILICHUS Ha YPOBHE, HEOOXOIUMOM I 00yU€HHUsI B BBICIIEH LIKOJIE 11O
COOTBETCTBYIOIIEH CHEIHATIbHOCTH, B OyayIeil mpodeccHoHaNbHON ASSITETbHOCTH;

L4 (bOpMI/IpOBaHI/Ie HpGIICTaBJIeHI/Iﬁ 0 MaTCMAaTHUKE KaK YHUBCPCAJIbHOM A3LIKC HAYKH, CPCACTBC
MOACIIUPOBAHUA SIBJICHHH U IIponeccos, 00 naciax 1 MErtogax MaTeMaTuKu
L4 OBJIAAICHUC MAaTCMAaTUUCCKUMU 3HAHWUAMHU U YMCHUAMU, HCO6XO,Z[I/IMLIMI/I B HOBCGHH@BHOﬁ KHN3HU,

JUI U3y4EHUSI LIKOJBHBIX €CTECTBEHHOHAYYHBIX AUCLHUIUIMH Ha 6a30BOM YpOBHE, AJIS MOIY4YEHUS
o0pa3oBaHUs B 00JIACTAX, HE TPEOYIOIMUX YrIyOJIeHHOW MAaTEMAaTHYECKOH MOATOTOBKH;

. BOCIIUTaHHUE CPEJCTBAMU MAaTEMAaTHKH KYJIbTYpbl JMYHOCTH: OTHOLIEHUS K MaTeMaTHKe KaK 4yacTu
00111e4esI0BeYeCKON KyJIbTYphl: 3HAKOMCTBO C UCTOpUEH pa3BUTHUS MaTEMAaTHUKHU, BOIIOLIMEN MaTeMaTUYECKUX
U/Ied, TOHMMAaHUS 3HAYMMOCTH MaTEMAaTUKH JJIs1 OOIECTBEHHOTO Mporpecca.

2) 8 MemanpeoMemHOM HanpasieHuu

o (dbopMHIpOBaHKE TIPEACTABICHNI O MaTeMaTHKe KaK YacTH O0IIEeYeTIOBEYECKON KYIbTYPHI, O
3HAYMMOCTH MaTEMaTHKH B Pa3BUTHH [IUBWIIN3ALMN U COBPEMEHHOTO OOIIECTBA;

o pa3BUTHE MIPEICTABICHUN O MaTeMaTHKe Kak (popMe OMMCAaHUS U METOE TO3HAHUS
neiicrButensHocTH. Co31aHKe YCIOBUH [Tl TPHOOPETEHNUS OIbITa MATEMaTHYECKOT0 MOJICIMPOBAHMS;

. (dbopMHpoBaHHE OOLIMX CIOCOOOB MHTEIIEKTYaIbHOM 1€ATENbHOCTH, XapaKTEPHBIX JJIs
MaTeMaTHKH U SBJISIOIINXCS. OCHOBOW MO3HABATENIbHOM KYJIbTYpBhl, 3HAUUMOMN JJIs1 pa3iauuHbIX chep
YEII0OBEUYCCKON NCATCILHOCTH;

3) 6 npeomemnom HanpasieHuu

L OBJIAICHUC MAaTEMATUICCKNMU 3HAHUSAMU U YMCHHUAMU, HGO6XOI[I/IMI>IMI/I JIISL IMPOAOJIKCHUA
06y’—IeHI/I$I, HN3YUCHUC CMCIKHBIX JUCHUIIIINH, IPUMCHCHUS B HOBC@)IH@BHOﬁ KHU3HU,
L4 CO3JaHUC (I)YHI[aMeHTa AJId MaTCMAaTUYCCKOT'0 pa3sBUTH, (I)OpMPIpOBaHI/I}I MCXaHHU3MOB

MBIINIJICHUS, XapaKTCPHBIX IJISA MaTebMaTHYeCKOMI JACATCIIbHOCTH.

[Iporpamma paccuutana Ha 2 yaca B HeJlenro, Bcero 68 uacos. [IpenogaBanue BefeTcss Mo y4eOHUKY
I'eomerpus 11lknacc: Yue0. ans obmeodpazosart. yupexaenuit/ A.I'. Mep3msik, JI.A. Homuposckwii, B.b.
[Monounckuit, M.C. Sxup — M.: Benrana - I'pad, 2020.

B xone ocBoeHHS comepkaHUsS MaTEMAaTHUECKOT0 00pa30BaHMs yUaIIHecs OBJIAAEBAIOT Pa3HOOOPa3HBIMH
croco0amu JesITeIbHOCTH, TIPUOOPETAIOT U COBEPIIEHCTBYIOT OIBIT: IOCTPOCHHUS U UCCIIEIOBAHUS
MaTEeMaTHYECKUX MOJENEH U ONMCAHUS U PEIICHHUS NPUKIAIHbIX 3a/1a4, 3a/1a9 U3 CMEKHBIX JHCIUITIINH;
BBITIOJIHEHHS U CAMOCTOSITENIFHOTO COCTABJICHUS aJITOPUTMHUECKUX NPEANUCAHUH U HHCTPYKIMI Ha
MaTEeMaTHIECKOM MaTepHaie; BBIITOJHEHUS pacyeTOB MTPAKTUIECKOTO XapaKTepa; NCTIOIb30BaHUS
MaTeMaTHYeCKuX (POpMyI U CAMOCTOATEIBHOTO COCTaBICHUS (POPMYIT Ha OCHOBE 000OIICHNS YaCTHBIX
ClTy4aeB M SKCIEPUMEHTA;

CaMOCTOSITENIbHON Pa0OThI C HICTOYHUKAMH HH(pOpMALUK, 0000IEHHS U CUCTEMAaTHU3alluu TOTy4eHHON
nH(pOpMaINN, HHTETPUPOBAHUS €€ B TUYHBIH OIIBIT;



NPOBEICHUS JI0Ka3aTeIbHBIX PacCyKIACHUH, TOTHUECKOT0 000CHOBaHMS BHIBOJIOB, PA3IMUYCHUS TOKA3aHHBIX U
HEJI0Ka3aHHBIX YTBEP)KICHUN, apIyMEHTUPOBAHHbBIX U SMOLIMOHATIBHO YOS IUTENbHBIX CYKACHUM;
CaMOCTOSITENIbHOM M KOJUIEKTUBHOM AESITEIbHOCTHU, BKIIOUEHHS CBOUX PE3YJIbTaTOB B PE3YJbTAThl pa0OTHI
IpyMIIbl, COOTHECEHHE CBOETO MHEHUS C MHEHUEM JPYTUX YYaCTHHUKOB yU€OHOI0 KOJUIEKTHBA U MHEHHEM
ABTOPUTETHBIX UCTOYHUKOB.

Conep:xkanue TeM y4e0HOI0 Kypca

1. Koopounamut u eéexmopul 6 npocmpancmee (16 uacoe)
JlexapToBbl KOOpAMHATHI TOUKH B IpocTpaHcTBe. BekTopsl B pocTpancTBe. ClI0KEHUE U BHIYMTAHUE
BEKTOPOB. Y MHOKEHUE BeKTOpa Ha yucio. ['omoreTus. CkanspHoe npousBeeHre BEKTOpoB. ['eomeTpuueckoe
MECTO TOUEK IPOCTpaHCTBa. Y paBHEeHHUE Mm1ockocTu. KoHTponbHas padora Nel.

2. Tena spamenus (29uacos)

Huwmnap. KomOounanun nunuaapa u npusmel. Konyc. Ycedennsiii konyc. KomOnHanm konyca u
nupamuel. KontponbHas pabota Ne2. Illap u cdepa. YpaBHenue cheprol. BzaumHoe pacnonoxenue chepsl
U TUIOCKOCTH. MHOTOTPaHHUKY, BIIHCaHHBIE B chepy. MHOTrOrpaHHUKHM OMUCAHHBIE OKOJIO CEpHI.
KomOunammu nunuaapa u chepsl, KoHyca u cepbl. KontponsHas pabora Ne3.

3.06vémbl men. Iliowaow chepol. (17uacos)

O06béM Tena. DopmyIbl Uit BBIYMCIEHUS 00bEMa pU3Mbl. @OpMYIIbI U1l BBIYUCIEHUS 00BEMOB MUPaMUJIbI U
yceueHHoi nupamuabl. KoutponsHas padora Ned. O6wEmbl Ten Bpamienus. [Inomans chepsl. Kontponbhas
pabota NoS5.

5. Iloemopenue 6 uaca

TpeOoBanus Kk ypoBHIO HoAroToBku yyammuxces 11 kiacca
B PE3YIbTATC U3YUCHUA KypCa ydalllueCd JOJIZKHbBI:

3HATh:

o OCHOBHBIE NTOHATHS U ONPEETICHUs FeOMETPHUUECKUX (PUryp mo nmporpamMmme;

. (GOopMyYIHPOBKH aKCHOM IUIAHUMETPUH, OCHOBHBIX TEOPEM U UX CII€ACTBUH;

o BO3MOYKHOCTH T€OMETPHUU JJIs ONUCAHUs CBOUCTB pEabHbIX NIPEAMETOB U UX B3aUMHOI'O
PacIoJIOKEHUS B IPOCTPAHCTBE;

. pOJIb AKCMOMATUKH B T€OMETPHH;

YMETB:

o COOTHOCHTD IUIOCKHE FeOMETpUUECKUe PUTyphl U TpEXMEpPHbIE OOBEKTHI C X OMUCAHUSIMH,
YyepTekaMu, N300pakKeHUsIMH; pa3IndyaTh U aHAIU3UPOBATh B3aUMHOE PACIoI0kKeHne GUryp;

o n300paxaTh reoMeTpruueckre GUrypsl U Teia, BBIIOIHITh YEPTEX 110 YCIOBHIO 3a7a4u;

o peliaTb reOMETPUYECKUE 3a/1a4H, ONUPAsCh Ha U3YYCHHBIE CBOMCTBA INIAHUMETPUYECKUX U

CTEPEOMETPUYECKUX (PUTYP U OTHOLICHUN MEKIY HUMHU, TIPUMEHSS anreOpanyecKuii U TPUrOHOMETPUIECKUIA
anmnapar;

° MIPOBOJUTH TOKA3aTEIbHBIE PACCYKIACHUSI IIPU PELICHUH 3a/1a4, JOKA3bIBaTh OCHOBHBIE
TEOPEMBI KypcCa;

° BBIYHCIIATH INHEWHBIE DJIEMEHTHI U YTJIbI B MPOCTPAHCTBEHHBIX KOHPHUTYpAIUIX, 00HEMBI U
TJIOIIAIY TTIOBEPXHOCTEN TIPOCTPAHCTBEHHBIX TEJ M MX MPOCTEHIIINX KOMOWHAIIHIA,

° MPUMEHATHh KOOPJAWHATHO-BEKTOPHBIA METOJI JIJIs1 BBIYMCIICHUS] OTHOILIEHUM, PACCTOSIHUN U
YTJIOB;

° CTPOUTH CEUEHHUSI MHOTOTPAHHUKOB U M300pakaTh CEUEHUS TEJ BPAIICHHUS;

° WCITOJIH30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOU JEATETLHOCTH B IS

MMOBCETHEBHOM KH3HH :

KonTtposbHbIe paboThl HampaBlIeHB! Ha IPOBEPKY YPOBHS 0a30BOM MOATOTOBKH YYAIIUXCS, @ TAKXKE Ha
nudepeHIPOBaHHYIO MPOBEPKY BiIaieHHS (POPMATTbHO-OTIEPATUBHBIM MAaTEMATHUYECKUM alapaToM,
CIIOCOOHOCTH K MHTETPAIK 3HAHUI 110 OCHOBHBIM TeMaM Kypca.

[TpomexxyTOUHBIN KOHTPOJIb 3HAHUI OCYIIECTBIISIETCS C TIOMOIILIO MPOBEPOUYHBIX CAMOCTOSTEIHHBIX PA0dOT,
AIIEKTPOHHOT'O TECTHPOBAHMUS, MPAKTUIECKUX PabOT.



BaxxHbIM ycli0BHEM MPaBUIBHON OpraHu3auy y4eOHO-BOCIIUTATEIFHOTO TpoIiecca SBIsSETCS BEIOOD
YUUTEJIEeM palliOHaIbHONW CUCTEMBbI METOJIOB U MIPHUEMOB 00y4eHHUs, COATaHCUPOBAHHOE COUETaHUE
TPaJUIIMOHHBIX U HOBBIX METOJI0B 00yUYEHHsI, ONTUMU3UPOBAHHOE IPHUMEHEHHE O0BSICHUTEIBHO-
WJUTFOCTPUPOBAHHBIX U 3BPUCTUYECKUX METOJOB, UCIIOIb30BaHNUE TexHuYeckux cpeacts, UKT - komnoneHra.
VY4eOHbIi nporecc He0OXOAMMO OPUEHTHPOBATH HA PALIMOHATIBHOE COUYETAHHE YCTHBIX U MICHbMEHHBIX BHJIOB
paboThl, Kak MPU U3yYEHUH TEOPHUHU, TaK U MPU peLICHUH 3a/1a4. BHUMaHNe yunuTens TOIKHO OBbITh
HANpaBJICHO HA PA3BUTHUE PEUH YJalIuXxcs, OopMUpOBaHHE Y HUX HAaBBIKOB YMCTBEHHOT'O TpyJa —
IUTAHUPOBAHKE CBOEH pabOThI, MOMCK PALIMOHATBHBIX IyTeH €€ BBIMOIHEHUS, KPUTUUECKYIO OLIEHKY
pe3yabTaToB.

B PE3YIbTATEC UBYICHUA MATEMAaTUKH HA 0a30BOM YPOBHE€ YYCHUK T0JI7KCH
3HATb:
e  3HaYeHHE MAaTEMATHUYECKOW HAYKU JUIS PEIICHUs 3a]a4, BOZHUKAIOIIUX B TEOPUU U TIPAKTHKE;
®  IIHUPOTY U B TO K€ BPEMsI OIPaHUYCHHOCTh PUMEHEHUS MATEMAaTUYECKUX METO/IOB K aHAIIU3Y U
HCCJICIOBAHHIO MPOIIECCOB U SIBJICHUI B IPUPOJIE U 00IIEeCTBE
®  3HAYCHHE NPAKTUKU M BOIPOCOB, BOSHUKAIONINX B CAMOM MaTeMaTHKe JJIsl JOPMUPOBAHUS U Pa3BUTHUS
MaTE€MaTU4eCKON HAYKH;
®  JCTOPHIO Pa3BUTHs MOHSATHUS YKCIA, CO3JAHM MATEMAaTUYECKOTO aHAIN3a, BOSHUKHOBEHUSI U Pa3BUTHS
TEeOMETPHH;
®  YHHBEPCAJIBbHBIN XapaKTep 3aKOHOB JIOTUKU MaTEMATUYECKUX PACCYKICHHH, UX TPUMEHIUMOCTH BO BCEX
00J1acTsIX 4Ye0BEUECKON AeITeIbHOCTH.
ymemp:
®  pacmo3HaBaTh Ha YEPTEkKaxX U MOJENSIX MPOCTPAHCTBEHHBIE (POPMBIL;
o COOTHOCHUTB TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSIMU, H300PAKEHUAMU;
o OIKCHIBATh B3aMMHOE PACTIOJIOKEHHUE MPSMBIX U IIIOCKOCTEH B IPOCTPAHCTBE;
o apryMEeHTHUPOBATh CBOM CYXKJIEHHUSI 00 ITOM PACIIOIOKECHHH.
B xoze ocBoeHMs coiepkaHusl MaTEMAaTHYECKOTO 00pa30BaHMs ydyallluecs OBJaIeBal0T pa3HO0Opa3HbIMU
croco0amu JesITeIbHOCTH, IPUOOPETAIOT M COBEPIICHCTBYIOT OIBIT: TIOCTPOCHHUS U HCCIIEIOBAHUS
MaTeMaTUYECKUX MOJIENEH JJis OMMCAHUS U PEIISHHs MPUKIAAHBIX 3a/1a4, 3a/1a4 U3 CMEKHBIX AUCUUILINH; [Ipu
U3y4eHHUH Kypca T€OMETPUH PEIIaroTCs
3a0auu:
W3YYHUTh HOBBIC BUJIBI YMCIIOBBIX BRIPAKCHUN U (HOPMYIT;
COBEpPIIEHCTBOBATH MMPAKTHUYECKNE HABBIKH U BBIYMCIUTEIBHYIO KYIBTYPY.
3aKpENHTh CBEICHUS O BEKTOPaX M JEHCTBUSAX C HUMH;
BBECTHU MOHATHE KOMIUTAHAPHBIX BEKTOPOB B IPOCTPAHCTRBE;
chopMUPOBATh YMEHHE YUAIINXCS IPUMEHSITh BEKTOPHO-KOOPIUHATHBIN METOJ K PEIICHHIO 3a7a4 Ha
BBIUMCJICHHE YTIIOB MEXAY MPSIMBIMU M TIOCKOCTSMU U PACCTOSIHUI MEXAY ABYMSI TOUKaMH, OT TOUKH IO
TUTOCKOCTH;
o JaTh YYaIUMCSl CUCTEMAaTUYECKUE CBEICHUs 00 OCHOBHBIX TEJIaX M MOBEPXHOCTSIX BpallleHUs
WIMHIpE, KOHYyce, cdepe, Iape;
o BBECTH MOHATHE 00beMa Tejla U BBIBECTH (POPMYIIBI U BEIYUCIIEHHSI 00hEMOB OCHOBHBIX
MHOTOTPaHHHKOB.

IlIkana ouenusanusn:
Kpumepuu oyenueanus 3nanuii, yMeHuil U HAGbLIKOG
odyuarowuxca no mamemamuxe.
J1J1s1 OTICHKU JTOCTYDKEHUHN y4aIluXcsl MPUMEHSETCs MATHOAUIbHAS CHUCTEMA OLEHUBaHUS.
HopMEbI O11eHKH:
1. OneHka NUCbMEHHBIX KOHTPOJILHBIX PadoT 00y4aOMIMXCs 110 MaTeMaTHKE.
Omeem oyenusaemcst OmMMemKou «5», eciu:




1) paboTa BBINIOJIHEHA MOJTHOCTHIO;

2) B JJOTHYECKHUX PACCYKIEHUSIX U 000CHOBAHUU PELICHUS HET MPOOEIOB U OUINOOK;

3) B pelIeHUU HET MaTeMaTUYECKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTb, OMKMCKA, KOTOpasi HE SIBJISIETCA
CJIEJICTBUEM HE3HAHUS WM HEMIOHUMAaHUS y4eOHOTO MaTepuaa).

Ommemxa «4» cmasumcs, eciu:

1) paGora BbINOJMHEHA [MOJIHOCTHIO, HO OOOCHOBaHHUS  IIArOB  PELIEHUS  HEIOCTATOYHbI
(ecu yMeHHE 0OOOCHOBBIBAThH PACCYKICHHSI HE SBIISTIOCH CHIEIIUAIBHBIM 00BEKTOM IIPOBEPKH );
2)I0mylIeHbl OfHAa OIIMOKa WM €CTh JBa — TPU HENO4YETa B BBIKJIAJKaX, PUCYHKax, depTexax MU
rpadukax (eciu 3TH BHIIBI pabOT HE SBISIIUCH CIICUATBLHBIM 00BEKTOM IPOBEPKH).

Ommemxka «3» cmagumcsi, eciu:

1) momymieHo Gosee ogHONW OMMOKK WK OoJiee MBYX — TPEX HEIOYETOB B BBIKJIAJKAX, YEPTEkKAX HIIU
rpadukax, Ho oOyuarouiicss o0naaeT 00s3aTeIbHBIMU YMEHUSAMH IO POBEPSEMOI TeMe.

Ommemxa «2» cmasumcs, eciu:

1) momymieHsl CyIIECTBEHHbIE OIIMOKHU, MMOKa3aBIlKe, YTO OOyJaromuiics He oblagaer o0s3aTeIbHbIMU
YMEHHSIMH T10 JTAHHOHN TeMe B TIOJTHOW Mepe.

Ommemxa «1» cmasumes, eciu:

l)pabora mokaszajga IOJHOE OTCYTCTBHE Yy oOOydaromierocs oOs3aTeNbHBIX 3HAHMA W YMEHHH IO
MIPOBEPSIEMOI TeME HIIM 3HAYUTeNbHAsl YacTh Pa0OTHI BHIMOIHEHA HE CAMOCTOSITENBLHO.

Yuutenb MOXKET MOBBICUTH OTMCTKY 3a OpI/Il"I/IHaJ'IBHHﬁ OTBCT Ha BOIIPOC WM OPUIMHAJIBHOC PCHICHHUC
3aaa4u, KOTOPBIC CBUACTCIBCTBYIOT O BLICOKOM MATEMAaTUYCCKOM Pa3BUTHU 06yqa10merocsl; 3a pCHICHUC
oosiee CIOXKHOM 3aJa4yyd HJIM OTBCT Ha Oosiee CIOKHBIH BOIIPpOC, HPCATOKCHHBIC o6y11aI01ueMyc;I
JOIIOJIHUTCIIBHO ITOCJIC BBIIIOJHCHWA UM KaKuX-1100 Apyrux 3aJaHHi.

2.0uyenka ycmuwlx omeemaoeg 00yuanouwuxcsa no mamemamuke
Omeem oyenusaemcsi OMmmemKou «5», eciu YueHux:

v MOJTHO PAacKpbUT COJEpKaHWE Marepuara B o00beMe, MPeAyCMOTPEHHOM MpPOrpaMMoOil U
y4€OHUKOM;

v W3JI0KWI MaTepHall TPaMOTHBIM SI3bIKOM, TOYHO HCIOJIb3Ysl MaT€MaTUYECKYI0 TEPMHUHOJIOTHIO U
CHUMBOJIMKY, B ONIPEAECICHHON JJOTUYECKON MOCIEN0BaTEIbHOCTH;

v MPABUJILHO BBITIOJHUI PUCYHKH, YEPTEXKH, TPa(UKH, COMYTCTBYIOIINE OTBETY;

v MoKa3aJl yMEHUE WUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH MPUMEpPaMU, IPUMEHATH €€ B HOBOM
CUTYAILIH MPU BBHINOJTHEHUH PAKTUYECKOTO 33/1aHNUS;

v MPOJIEMOHCTPUPOBAJT ~ 3HAHWE  TEOPHUH  PaHEE  M3YYCHHBIX  CONYTCTBYIOIIMX  TEM,

c(hOPMUPOBAHHOCTh U YCTONYHUBOCTH MCIOJIb3YEMBIX IIPH OTBETE YMEHUHN 1 HABBIKOB;

OTBEYaJI CAMOCTOSTEIBHO, 0€3 HABOAIINX BOIPOCOB YUUTEIIS,
v BO3MOXXHBI OJIHA — JIB€ HETOYHOCTU MPHU OCBEIICHHE BTOPOCTENEHHBIX BOIPOCOB WM B
BBIKJIQ/IKaX, KOTOPBIC YUYSHUK JIETKO UCIIPABUJI ITOCIIC 3aMECUaHUs YIUTEIIS.
Omeem oyenusaemcs OMMemKou «4»,
eciu YO0s1emeopsient 8 0CHOBHOM MPeDOBAHUIM HA OYEHKY «I»,
HO npu 9MoM umeem 0OUH U3 HedOCMaAmKOB:
v B W3JIOKEHUHW JOIYIIECHBI HEOOJbINe MpoOesbl, He MCKa3WBIIEe MATEMaTHICCKOE COJICpPIKaHHE
OTBETA;
v JIOTTYIIICHBI OJIMH — JBa HEJI0UETa MPU OCBEIIEHUU OCHOBHOTO COJICP)KaHUS OTBETA, UCIIPABIICHHBIC
MocJe 3aMeYaHusl YIUTES;
v JIOITYIIIEHBI OITMOKa MITM 00JIee IBYX HEJOUYETOB IPH OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCOB WITH
B BBIKJIQJIKaX, JIETKO MCIIPABJICHHBIE MTOCIIE 3aMEUaHUs yUUTEIs.
OtmeTka «3» CTaBUTCS B CAEAYIOUIUX CIydasiX:
v HETOJTHO PACKPBITO COACpIKAHKME MaTepuana (CoAepKaHue M3JI0KEHO (parMEeHTapHO, HE BCEraa
MOCJICZIOBATEIbHO), HO TIOKa3aHO oOIlee MOHMMAaHUE BOIpPOCa W IPOJESMOHCTPHUPOBAHBI YMEHHUS,
JOCTaTOYHBIC JUIS YCBOGHHUS MPOrpaMMHOTO Mmarepuana (ompeneneHsl «TpeboBaHusSIMU K
MaTEeMaTHYECKOH TOJITOTOBKE YUAIUXCs» B HACTOSIIEH IporpaMMe 10 MaTeMaTHKe ),
v UMEJHUCh 3aTPYIHEHUS WIH JTOMYIICHBI OMMOKY B ONPECICHUN MaTEMaTHIEeCKON TEPMUHOJIOTHH,



YCPTEIKAX, BbIKJIIAJIKAX, UCIIPABJICHHBIC ITOCIC HCCKOJIbKUX HABOASAIINUX BOIIPOCOB YUHUTCIIA,

4 YUYE€HUK HE CIpaBHICA C IIPUMCHCHHEM TCOPUHU B HOBOM CUTyallul IIpH BBIIIOJIHCHUN
MPAKTUYCCKOIr'o 3alaHNsl, HO BBIITOJIHUJI 3aJaHU A 00513aTEIHLHOTO YPOBHA CJIOXKHOCTHU I10 JTIaHHOM TEMC,
4 IIpu JO0CTAaTOYHOM 3HaHHUH TCOPECTUICCKOI'O Marcpualia BbIsIBJICHA HEOOCTaTO4YHaA

c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHUI 1 HABBIKOB.
Ommemxa «2» cmasumcst 8 cle0yIouux Ciyuasx:

v HE PacKpbITO OCHOBHOE COJIEpyKaHHe y4eOHOTo MaTepuana;
v oOHapyXeHO He3HaHWE YYEHUKOM OoJiblieil uiu Hanboliee BaXKHON 4acTH yu4eOHOro MaTepuana;
v JOMYIICHb OIMMOKA B ONPEACICHUU TMOHATHA, TPU HCIOJB30BAHUA MAaTEMaTHYECKOU

TEPMHUHOJIOTHUH, B PUCYHKAX, YepTeKaxX WM rpadukax, B BBIKIAJKAX, KOTOPbIE HE MCIPABIICHBI MOCIE
HECKOJIbKUX HABOJISAIIUX BOMPOCOB YUUTEIS.

Ommemxa «1» cmasumcs, eciu.

4 YUEHUK OOHAPYXKHII MOJTHOE He3HAHKE U HEMMOHMMAHUE H3y4aeMoro y4eOHOro MaTepuaia uid He
CMOT OTBETUTH HU HA OJIUH U3 MOCTABIEHHBIX BOIPOCOB MO U3YYEHHOMY MaTepHaiy.

I'paduk koHTpOIBLHBIX padoT B 11 kiaacce no npeamery «I'eomeTpusi»

Hara Tema KOHTpPOIbHON PadoOTHI

KonTponbnas padota Ne 1 o reme «KoopanHaTel ¥ BEKTOPHI B IPOCTPAHCTBEN

KonTponbnas padorta Ne 2 no remam «{ununap. Konyc. YceueHHbli KOHYC.
KomOunanmu mumHapa, KOHyca 1 yCEYEeHHOTO KOHYCa C MHOTOTPAaHHUKAMI.

Kontponsnas padora Ne 3 mo temam « Cepa u map. YpaBHeHue chepbl, KOMOUHAIIH
mapa ¢ MHOTOrpaHHUKaMU, OUJIMHAPOM U KOHYCOM».

KonTponbnas padota Ne 4 no reme «O0BEMBI MHOTOTPaHHUKOB

KontponbHas padora Ne 5 mo temam «O0bEMBI Ten BpamieHus. [Inomans cheps»

KonTponbnas pabota Ne6 «O600111eHNe U cCHCTeMaTU3alus 3HAHUN YJaIIuXCs»




TemaTtnueckoe rranupoBanue 1o reomerpun Ha 2023-2024 yu.rop (u3 pacyera 34 Henenm)

No Tema ypoxa Bun xoutpons TpeboBanue K yPOBHIO YCBOSHUS Hara Koppekt
ypoka Marepuana HUPOBKA
1. JlexapTOBbI KOOPAMHATHI TOYKHU B OpoHTATBHBII Vuawuecs nayuwamocs 5.09
MPOCTPAHCTBE O1poc
Onucvléamo TIOHATHUS: psAMOYTOJIbHas
< CUCTEMA KOOpAMHAT B IPOCTPAHCTBC
2. JlexapTOBBI KOOPAMHATHI TOYKHU B ®poHTaTBHBII ’ 7.09
KOOPAMHATHI TOUKHU, BEKTOD,
HpOCTpaHCTBe OHpOC COHAIIPaBJICHHBIC U TPOTUBOIIOJIO0KHO
HanpaBJICHHbIC BEKTOPEI, HapaHHeHLHLIﬁ 2
3. JlekapTOBBI KOOPJIUHATHI TOYKH B [IEPEHOC HA BEKTOP, CyMMa BEKTOPOB, 12.09
IIPOCTPAHCTBEC TOMOTETHA ¢ KO (OUIIMESHTOM, paBHBIM i,
YIoJ MEXIY BEKTOpaMu. Popmyauposams
4. JlexapToBbI KOOPAUHATEI TOYKHU B OTIpeIeIICHNUs . KOJUTMHEAPHBIX BEKTOPOB, 14.09
MIPOCTPAHCTBE PaBHBIX BEKTOPOB, Pa3HOCTH BEKTOPOB,
IIPOTUBOIIOJIOKHBIX BEKTOPOB,
5. JlexkapTOBbI KOOPIMHATHI TOUKH B [POU3BE/ICHUS BEKTOPA U YHCIIA, 19.09
HpOCTpaHCTBe CKaJISIPHOI'O MPOU3BEICHUS IBYX BEKTOPOB,
reOMETPUICCKOTO MECTa TOYCK,
6. | BexTopsl B IpOCTpaHCTBE D poHTATBHBIN OMCCeKTpUCa IBYTPAHHOTO YIIa, YpaBHCHHUA 21.09
ompoc ¢urypsr. /Joxkasvieams HOPMyYIIHL:
7. Bexrtops! B mpocTpaHcTBe OpoHTATBHBIN PacCTORHHA MO ABYMS TOUKAMH (C 26.09
OIIPOC 3aJaHHbIMHU KOOpﬂI/IHaTaMI/I), KOOpAUHAT
p CEPCANHBI OTPE3Ka, KOOPpANHAT CYMMBI 1
8. BexkTops! B IpocTpaHCTBE 28.09
Pa3HOCTHU BEKTOPOB, CKAJIIPHOT'O
o MIPOU3BEACHUA IBYX BEKTOPOB, IJIA
9. CroxeHre 1 BBIYUTaHHE BEKTOPOB @OpoHTaNbHBIN 3.10
BBIYUCIICHUS KOCHHYCA yIila MEXIY ABYMs
OIIpoC HEHYJIEBBIMU BEKTOPAMH.
10. CnoxeHue ¥ BhIUMTaHHUE BEKTOPOB Teopetnueckuit Dopmynuposanms u dOKA3bI6ANb TEOPEMBIL: O 5.10

OIpoc




IIpoBepouHas
paborta

11. YMHOK€EHUE BEKTOpa Ha uyncio. 'omorerus @OpoHTABHBIN
OIpoc

12. YMHO)K€eHHE BEKTOpa Ha uncio. 'omorerus OpoHTAIBHBIN
OIpoc

13. YMHOXKEHHE BEKTOpa Ha 4ucio. ['omoreTus Teopernueckuit
OIpoc
[IpoBepounas
paborta

14. CxansapHOe NMPOU3BEICHUE BEKTOPOB OpoHTATBHBIN
oIpoc

15. CkassipHO€E TPOU3BENECHNE BEKTOPOB OpoHTATBHBIN
OIpoc

16. CkassipHO€E TPOU3BENECHNE BEKTOPOB Teopernyeckuii
oIpoc
[IpoBepounas
paborta

17 INeonmeTnuueccne MecT) TOYCK HpOCTpaHCTBa. @pOHTaJII)HBIﬁ

YpaBHEHHE IOCKOCTH

OIpoc

18 INeonmeTnuueccne MecT) TOYCK HpOCTpaHCTBa. HpOBCpO‘—IHaH

YpaBHEHHE IOCKOCTH

paborta

19 INeoneTnuueccne MecT) TOYCK HpOCTpaHCTBa. 3aqu

YpaBHEHHE IOCKOCTH

KOOpJHMHATaX BEKTOpa (MpH 3aJaHHBIX
KOOpJHMHATaX €ro Hayaja u KOHIA), O
KOJZTMHEAPHBIX BEKTOPAX, O CKAISIPHOM
IIPOU3BEICHUU JIBYX NEPIEHAUKYIIAPHBIX
BEKTOPOB, 0 'MT, paBHOynanéHHbIX OT
KOHLIOB oTpe3ka, 0 'MT, npunaanexamux
JIBYTPAaHHOMY YIUIy U PaBHOYJAJIEHHBIX OT
ero rpaseii, 00 ypaBHEHUH IJIOCKOCTH, O
BEKTOpE, MEPIEHANKYIIIPHOM JaHHON
IIOCKOCTH.

IIpumensame U3ydeHHbIE ONPEEICHNS,
TeopeMbl 1 (POPMYJIBI K PELICHUIO 3a7ad.

10.10

12.10

17.10

19.10

25.10

27.10

7.11

9.11

14.11




20. KontpoabHas padora Ne 1 mo Teme KonrponbHas 16.11
«KoopauHATBI M BEKTOPHI B pabora
MPOCTPAHCTBE»
21. | AHanu3 KOHTPOJIBHOM paboThl. [umuHap DpoHTaATBHBIN Vuawuiics nayuumes 21.11
Oo1pocC o i
nucbl6ams NOHATHS: IUIHHAD, OOKOBAs
v NIOBEPXHOCTH LIAIMHPA, TOBOPOT
22. | Humuasap Teopernyeckuit ) y 2311
(urypbl BOKpYT NPSMO#i Ha TaHHBIH yroI,
O1poc Tello BpallleHHs], 0CEBOE CEUEHHE
WIMHIPA, Pa3BEPTKA IMIMHIPA, GOKOBAs
23. Hunaap IIposepounas MOBEPXHOCTh KOHYCa, OCEBOE CEUEHUE 2111
pa60Ta KOHYCa, pa3sBEPTKA KOHYCAa, yCEUEHHBIN
KOHYC, yceuéHHas MMPaMHu/Ia, ONIMCAHHAs
24. KoMOuHamu nuamHapa | IPU3MBI DpoHTATBHEIHA BOKPYT yCEUEHHOTO KOHYCa, yCeueHHas 30.11
OIpoc NUPaMUJIa, BIIMCAHHAS B yCEUEHHBIN
KOHYC, (urypa kacaercs cepsi.
25. KoMOuHamu nuInHIpa | TPU3MBI OpoHTATBHBIHA 5.12
Dopmyauposams ONPEENICHUs: TPU3MBI,
onpoc . ,
BIIMCAHHOM B LWJIMH/IP; TPU3MBI,
v ONMCAaHHON OKOJIO LUJIMH/IPa; THPAMHIbI,
26. 7.12
Komnyc DponTabHbli BIIMCAHHOM B KOHYC; IUPaMU/IbI,
ompoc OIHUCAHHON OKOJIO KOHYca; chepsl U
Iapa, a TaKXkKe MX SJIEMEHTOB;
21. Konyc Teopernueckuit KacaTeNbHOM TIOCKOCTH K cepe; 12.12
o1pocC MHOT'OTpaHHHKA, BITUCAHHOTO B cepy;
MHOTOTPAaHHHUKA, OTIMCAHHOTO OKOJIO
28. Konyc OpoHTATBHBIN chepsl; NUIMHIPA, BIIMCAHHOTO B chepy; 14.12
orpoc KOHYca, BIIUCAHHOTO B cepy;
YCEUEHHOI0 KOHYyCa, BIMCAHHOTO B
29. | YceueHHBIN KOHYC ®OpoHTATBHBIH chepy; UIMHPa, OMHCAHHOTO OKOJIO 19.12
orpoc ctepsl, KOHy.(.Ia, OMHUCAHHOTO OKOJIO
c(epbl; YCEUEHHOTO KOHYCA, OMTMCAHHOTO
30. VcedeHHblit KoHyC TIpoBepouHas okouto cdepsl. Joxasvisams HOPMYIIBL: 2112

momaian IOJIHOM TMOBEPXHOCTHU




paborta
31. | KoMOuHAWK KOHYCA U THPAMU/IbI DpoHTaATBHBIN
OIpocC
32. | KoMOHMHANNK KOHYCA U THPAMU/IbI DpoHTaATBHBIN
OTpoc
33. KomOuHaImu KOHyca ¥ THpaMHUIbI dpoHTaAIbHBIH
OIIpoC
34. KonTtpouabnas padora Ne 2 mo remam KonTponbHas
«Hununap. Konyc. YcedeHHbI KOHYC. paborta
KoMOuHaumu nuujiunHapa, KoOHyca u
YCEYEHHOr0 KOHYCa ¢ MHOTOTPAHHUKAMI.
35. AHanu3 KoHTposibHOU paboThl. Chepa u map. | OpoHTaIBHBIN
VYpaBHenue chepbl O1IpoC
36. Coepa u map. YpaBuenue chepbl DpoHTATBHBIH
OIIpoOC
37. B3anmMHuoe pacnonoxxenue cepsl u OpoHTaTBHBIN
TUIOCKOCTH oIpoc
38. | B3aumHOe pacrosnoxeHue chepsl 1 Teopernueckuit
TUIOCKOCTH oIpoc
39. | B3aumHOe pacrosokeHue chepsl u [TpoBepounas
TUIOCKOCTH pabora
40. MHororpaHHHMKH, BIIMCAHHbIE B chepy @pOoHTAIBHBIN

orpoc

LIUIHHIPA, TUIOMAaa OOKOBOH
TIOBEPXHOCTH KOHYCAa, IJIOIAaaAn OOKOBOH
MIOBEPXHOCTH YCEIEHHOTO KOHYCa.

Dopmynuposams u 00Ka3bi6aMb TEOPEMBIL:

00 ypaBHEeHHH c(hepbl TaHHOTO paanyca C

LIEHTPOM B JAHHOM TOYKE, O KacaTelbHON
IUTOCKOCTH K cepe u e€ cIeCTBHUE.

Ilpumensimp N3y4EeHHBIC ONIPECTICHUS,
TeopeMBbI 1 (POPMYJIBI K PELICHHUIO 3a1a4

26.12

28.12

9.01

11.01

16.01

18.01

23.01

25.01

30.01

1.02




41. MHororpaHHUKH, BIUCAHHBIE B cepy @poHTAIBHBIN 6.02
onpoc
42. MHororpaHHMKH, BIUCAHHBIE B cepy @OpoHTABHBIN 8.02
onpoc
43. | MHOTOrpaHHHKH, OTIUCAHHBIC OKOJIO ChephI DpoHTaATBHBIN 13.02
onpoc
44. | MHOrorpaHHUKH, OIIUCAHHBIC OKOJIO Cepbl ®poHTATBHBIH 15.02
onpoc
45. | MHOrorpaHHUKH, OIIUCAHHBIC OKOJIO Cepbl ®poHTATBHBIH 20.02
onpoc
46. KomMbOunanmu nunusapa u chepsl, KOHyca U @OpoHTATBHBIN 22.02
chepsl ompoc
47. | KoMOuHaImu UIHHIPA U cepbl, KOHyca 1 ®dpoHTATBHBIH 27.02
chepsl ompoc
48. | KoMOMHAINY IIMHAPA U CPEpbl, KOHYCA U 3ager 29.02
cdepbl
49. KonTtpoabHnas padora Ne 3 mo remam « KonTponbHas 5.03
Cdepa u map. YpaBHenue cepbl, paborta
KOMOMHAIMH IAPa ¢ MHOTOrPaHHHKAMH,
HAJTHHAPOM H KOHYCOM».
50. AHanu3 KOHTpobHOU paboTel. OOBeM Tena. OpoHTATBHBIN Dopmynuposamp OIpeaeNeHus: 00bEMa 7.03
®DopmyIbl 1)1 BBIYUCIEHUS 00BbEMa MPU3MBI | OIIPOC TeJIa, IUIOMa/I HOBEPXHOCTH Liapa.




51. O6beM Tea. DopMyITbI T BEIYHACIICHHS DpoHTATBHBIIH
00BEMa IPU3MBI orpoc
52. O6beM Tea. DopMyITbI [T BBIYHUCIICHHS DpoHTATBHBIIH
00BbEMa IPU3MBI o1poc
53. DopMyIIbl 1J1 BBIYUCICHUSI 00bEMOB OpoHTaTBHBIN
MUpaMHJIbl U YCEYEHHOW TUPaMMU/IbI o1poc
54. dopMyITbl [T BEIYUCIICHUS 00bEMOB @OpoHTANBHBIN
MIAPaMU/Ibl U YCEUEHHOW NTUPaMU/IBI onpoc
55. DopMybI )T BRIYHCICHUS 00BEMOB Teopernueckuit
MUpaMHJIbl U YCEUYEHHOW MTUPAMMU/IbI orpoc
56. ®opMmyIbl U1 BBIYUCIEHUS 00BEMOB [IpoBepounas
MUpaMHJIbl U YCEYEHHOW MUPaMMU/IbI paborta
o7. DopMyIIbl 1)1 BEIYUCICHUS 00bEMOB OpoHTaTBHBIN
MUpaMHJIbl U YCEYEHHOW MUPaMMU/IbI orpoc
58. KonTtpouabHas pa6ora Ne 4 no reme Kontponbnas
«O0BEMBI MHOTOTPAHHUKOB)» pabora
59. AHanmM3 KOHTPOIBHOM paboThl. OOBEMBI TET OpoHTATBHBIN
BpallleHUs orpoc
60. | OGBeMBI TeN BpalCHUsI DdpoHTaATBHBIN
orpoc
61. OO6beMbl Tel BpalleHHs Teopernuecknii

OIpoc

Jlokaszvieams GOpMyITEL: 00BEMA TPU3MEL,
00BpEMa IHpaMuIBl, 00bEMa YCCUEHHOM
mupaMuabl, 00béMa KoHyca, 00bEMa
yCe4EHHOT0 KOHyca, 00BEMa IIIITHHIIPA,
00béMa 1m1apa, rIomany chepsl.

Ipumensimo N3y4eHHBIE ONIPECICHUS,
TeopeMsbl 1 (OPMYJIBI K PELICHUIO 33124

12.03

14.03

19.03

21.03

2.04

4.04

9.04

11.04

16.04

18.04

23.04




62. | OOBeMBI TeI BpaICHUsI DpoHTaATBHBIN 25.04
omnpoc
63. | OOBeMBI TN BpalCHUsI Teoperuueckuii 30.04
omnpoc
64. | ILmomaap chepst DpoHTaATBHBIN 2.05
omnpoc
65. | ILnormaas cheps 3ager 7.05
66. | KonrpounHasi padora Ne 5 mo remam KonTposbHas 14.05
«O0bémbl Tes1 Bpamenus. [liomans paborta
chepbi»
67. [ToBTOpenue. Paccrosinre Mexay npsaMbIMU 1 | DpoHTaIBHBIN 16.05
IUIOCKOCTSIMH. PaccTosiHIE OT TOYKH JIO onpoc
MIPSIMOM U 10 IJIOCKOCTH
68. | IToBTOpeHue. Yo MeX Iy MPSIMOi 1 DpoHTaATBHBIN 23.05
TUTOCKOCTBIO YTOJI MEXKY IIOCKOCTSIMU. omnpoc
VT Mex Ty CKPEIMBAIOITUMUCS TIPSIMBIMU

JInTepaTrypa M cpeicTBa 00VUEHMS:

Y4eOHUKH B MTEYaTHOU U AJIEKTPOHHOM (hopme:

1. Mep3nsik A.T'., Homuposckuii [I.A., ITononckuit B.b., Axup M.C. « I'eomerpus. 11 kiacc. ba3oBslif ypoBeHb». YUeOHUK /Ui ydaluxcs
ob1meo0Opa3oBaTeNbHBIX opranu3anuii, M. Benrtana-I'pad, 2022r.;

MeTtoauuecKkue mocoOHusI:

2. byuko E.B., Mep3msix A.I'., Homuposckuii [[.A., ITononckuii B.b.,SIkup M.C. «"'eomerpust 11 knacc. ba3oBblit ypoBeHb». MeToauueckoe mocooue,
M. Benrana-I'pad, 2022r.

3. Iunaktnueckuii matepuan «l'eomerpus. 11 knace» byuko E.B., Mep3msak A.I'., Homuposckuii JI.A., [Tononckuii B.b.,SIxkup M.C., M. ,BenTana —
I'pad,2022r.



4 Marematuka. EI'D. IIpaktukym. 2020 r. ( aBt. JI.JI. Jlanmo, M. A. ITomnoB)

5.JIuteparypa ansa noaroroBku k EI'D

[Ipunoxenus k padodei mporpamme, anredpa 1 Hadajga MaTEMaTHIECKOTO aHaau3a (0a30BbIil ypoBeHb)10 - 11 kmacchr:
CaMocTosTeTbHBIC M KOHTPOJIbHBIC PA0OTHI IO BCEM TEMaM Kypca.

HNuTepHeT-pecypcehbl

1. 1.www. edu - "Poccuiickoe oOpa3zoBanue" DenepaabHbBIN MOPTAL.
2. 2.www.school.edu - "Poccuiickuii 001eo0pa3oBarenbHbIi moprai'.
3. 3. www.school-collection.edu.ru/ Eaunast kosekmus mudpoBbix 00pa3oBaTe/ibHBIX PECYpPCOB
4. 4. www.mathvaz.ru - docbe IIKOJBHOIO YUNATENS] MATEMATUKHI
5. JlokymeHTanus, pabo4re MaTepHalIbl IJIs yUUTEIs] MATEMATUKH
5. www.it-n.ru "CeTb TBOpYECKHX yuHTeeii"
6. 6. www .festival.1september.ru ®ecruBanp negarormueckux uaed "OTKPBITHIH ypokK"



http://www.edu.ru/index.php
http://www.school.edu.ru/
http://www.mathvaz.ru/
http://www.it-n.ru/
http://www.it-n.ru/
http://festival.1september.ru/

