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IHosicHUTEIbLHAS 3aNHCKA

['maBHO¥ 11€JBI0 MIKOJIBHOTO 00pa30BaHMS SABISETCSA pa3BUTHE peOCHKA KaK KOMIIETCHTHONW JIMYHOCTH ITyTEM BKJIFOUCHHSI €70 B Pa3IMYHbBIC BHJIBI
LIEHHOCTHOW Y€JI0BEYECKOU IeATEeNbHOCTH: yueba, Mo3HaHue, KOMMYyHHUKaIUs, Tpo(ecCuOHaTbHO-TPYA0BOM BHIOOD, IMYHOCTHOE CAaMOPA3BUTHE,
LIEHHOCTHBIC OPUEHTAIINH, TIOMCK CMBICITIOB JKU3HeAeATeIbHOCTH. C 3TUX NMO3UIINKA 00y4eHHE pacCMaTPUBACTCS KaK MPOIIECC OBJIAJICHUS HE TOJIb KO
ONPEIEICHHOW CYMMOM 3HaHUN U CUCTEMOW COOTBETCTBYIOUIMX YMEHUN U HABBIKOB, HO M K KaK MPOLECC OBJIAJICHUS KOMIIETEHLIUSAMHU. DTO ONPEACTUIIO
e 00y4eHHus1 MAaTeMaTUKH:
1)6 HanpaesneHuu IUYHOCMHO2O0 PA38UMUS
. pa3BUTHUE TIOTUYECKOTO MBIIIIEHHS, POCTPAHCTBEHHOT'O BOOOPaXKEHUS, alITOPUTMUIECKON KYIbTYPhl, KpHTUYHOCTH MBIIUICHUS HA YPOBHE,
HEO0OXOMMOM JIJ1s1 OOYYESHHS B BBICIICH IIKOJIE TI0O COOTBETCTBYIOIIEH CIEIUabHOCTH, B Oyaymiei mpodeccuoHalbHOM eI TeIbHOCTH;
. dbopMupoBaHUE TIPEACTABICHUA O MAaTEMATHKE KaK YHUBEPCATbHOM SI3bIKE HaYKH, CPEICTBE MOJICITUPOBAHUS SIBJICHUH U IIPOI[ECCOB, 00 HUIEAX
H METOJAaX MaTeMaTHUKHU
. OBJIaJICHHE MAaTEMATUUYE€CKUMH 3HAHUSIMHU U YMEHUSIMH, HEOOXOAUMBIMU B TOBCEIHEBHOM KU3HU, I U3y4YEHUS IIKOJIbHBIX
€CTECTBEHHOHAYYHBIX JUCIUILIMH Ha 0a30BOM YPOBHE, JIJIS TTOJIYYSHHS 00pa30BaHMs B 00JACTIX, HE TPEOYIOMUX YriyOJeHHOW MaTeMaTHIECKOM
IMOJITOTOBKU;
. BOCITUTAHUE CPEICTBAMHU MAaTEMATUKH KYJIbTYPbl JMYHOCTH: OTHOIIECHHUS K MATEMATHKE KaK YaCTH OOIICY eJIOBEYCCKOM KYIbTYPhI: 3HAKOMCTBO
C UCTOPHUEH Pa3BUTHUS MATEMATHUKH, BOJIIOIMEH MAaTEMAaTHUYECKUX UICH, TOHUMAaHHs 3HAYMMOCTH MAaTEMATHKH JIJIsI OOIIECTBEHHOT'O Iporpecca.
2) 6 memanpeomMemHoOM HANPasleHUU
o dbopMUpOBaHKE MIPEACTABJICHUI O MAaTEMATHKE KaK YaCTH O0IIEYEIOBEYECKON KYIbTYphI, O 3HAUMMOCTH MAaTEMATUKH B Pa3BUTUHU
LMBUJIM3AIIMN U COBPEMEHHOI'0 00IIEeCTBA;
o pa3BUTHE MPEACTABICHUI 0 MaTeMaTHKE Kak (hOopMe OMUCAHUS U METO/IE MMO3HAHUSA e cTBUTeNbHOCTH. CO3/1aHNe YCIOBUHM JJIs1 TPHOOpETEHUS
OIbITa MAaTEMATUYECKOT0 MOJICJIMPOBAHMUS;
o dbopMupoBaHUe 00IINX CITOCOOOB HHTEIUIEKTYaTbHOUN IEATEIbHOCTH, XapaKTePHBIX JJI1 MATEMATHKH U SBJISTIOITUXCS OCHOBOM
MMO3HABATENILHOM KYIbTYphI, 3HAYMMOUN JJIS Pa3IMYHBIX CPep YeNOBEUSCKON NesITeNbHOCTH
3) 6 npeomemuom HanpasieHuu

. OBJIaJICHUE MAaTEMAaTUYECKUMH 3HAHUSMU M YMEHUSAMH, HEOOXOIUMBIMU JI1  MPOJOJDKEHUS 00yUYeHUsl, U3yUeHNE CMEXHBIX JUCLHUIUINH,
[IPUMEHEHUS B ITIOBCEHEBHOU KU3HH;

. co3zanue (pyHIaMeHTa JJIsl MaTEMaTH4YECKOr0 pa3BUTUS, POPMUPOBAHUS MEXaHU3MOB MBIIIJIEHUS, XapaKTEPHBIX I MaTebMaTH4 €CKOI
NEeSTENBHOCTH.

Pabouas nporpamma yuebnoro npeamera «I'eomerpusi» st 11 kiacca pazpadorana Ha OCHOBE:
e (hbenepanbHOro KOMIOHEHTA FOCYAapPCTBEHHOI0 CTaHIapTa CPeIHEro 00IIero oopa3oBaHus,

e [locranoBnenue [MaBHOrO rocyIapCcTBEHHOTO caHUTapHOTo Bpaya Poccuiickoit deneparnum or 29 nexabpst 2010 r. N 189 r. Mocksa "O0 yTBepKaeHun
CanlluH 2.4.2.2821-10 "CanuTapHO-31HAEMHOIOTHYEeCKre TPEOOBaHUS K YCIOBUSIM U OpraHu3alui o0yueHns B 001e00pa3oBaTeNbHBIX YUPEKICHUIX';

o  «KoHIenmus 1yxOBHO-HPAaBCTBEHHOT'O Pa3BUTHUS U BOCIIUTAHMS JJMYHOCTH TpaKIaHuHa Poccumy;

¢ OOpa3oBarenbHOI TPOrpaMMBI CpETHEr0 00IIero 00pa30BaHHUS;

e  VYueonoro miaana 'BOY mikomsr Ne 599;

e Agropckoii mporpamMmbl A.I'. Mepamsik, JI.A. Homuposckuii, B.b. ITononckuit, M.C. Sxup.
ITporpamma paccunMTaHa Ha 2 yaca B HEZENIO, BCEro 68 4acos.



B xone ocBoeHus comepikaHus MaTeMaTHYECKOro 00pa30BaHMsl yUalMecs OBJIAIEBAIOT Pa3HOOOPAa3HBIMHU CIIOCO0AMH AEATEILHOCTH, IPUOOPETAIOT U
COBEPIIEHCTBYIOT ONBIT: TIOCTPOCHUS U UCCIICAOBAHNS MAaTEMAaTHYSCKUX MOJICNICH ISl ONMCAHUS ¥ PELICHUS TPUKIIATHBIX 33/1a4, 33/1a4 U3 CMEKHBIX
JVCIUTUINH; BBITTOJHEHUS H CAMOCTOSTEIIbHOTO COCTABJICHUS aJITOPUTMHYECKUAX MPEANMCAaHUI 1 MHCTPYKIIMI Ha MaTEMaTHYECKOM MaTepHale;

BBITTOJTHEHHS PACYETOB IMPAKTHYECKOI'0 XapaKTepa; UCIOIb30BaHUS MAaTEMaTHIECKUX (POPMYIT B CaMOCTOATEIEHOTO COCTaBJICHUS (JOPMYIT HA OCHOBE
00001IIeHNSI YACTHBIX CIIy4aeB U SKCIIEPUMEHTA;

CaMOCTOSITENIbHOM pabOTHI C MCTOYHUKAMU MH(OPMAIHK, 0000IIEHUS U CHCTEMAaTH3alMK OTy4eHHOW HH(POPMAaLlMU, HHTETPUPOBAHUS €€ B JINYHBIA OIIBIT;
IIPOBENICHHS JOKa3aTeIbHbBIX PACCYKIEHUH, JOrMYECKOro 000CHOBAHHU S BBIBOJIOB, PA3JIMUEHHS JOKA3aHHBIX U HEJ0Ka3aHHBIX YTBEP)KICHHH,
apryMEHTHPOBAHHBIX U SMOLMOHAILHO YOSIUTEIIBHBIX CY)KICHUH;

CaMOCTOSITEITLHOM M KOJUICKTHBHOM JIEATEILHOCTH, BKIIOYCHUSI CBOUX PE3YJIBTATOB B PE3yJIbTAThI PA0OTHI TPYIIIEI, COOTHECEHHE CBOCT'O MHEHHU I C MHEHUEM
JAPYTHX YYaCTHUKOB Y4€OHOTO KOJUIEKTUBA M MHEHHEM aBTOPUTETHBIX HICTOYHHKOB.

Boi6op cuctembl o0yuennss 1 YMK no npeamery st peanu3zanuu pabodei mporpaMMbl OCHOBAH Ha aHAIIM3€e 00pa30BaTeIbHBIX TOTPEOHOCTEH yUaIIUXCS
U UX poauTeneid, B coorBercTBHM ¢ 3aKk0oHOM «O0 00pa30BaHUM» OCHOBHOH IENBIO SIBJISETCS 0OecredeHre BEICOKOTO YPOBHS MPETOAaBaHUs IIPEIMETOB
y4eOHOr0 MJIaHa, COOTBETCTBYIOLIETO YCIOBUSAM TOCYAApCTBEHHBIX CTAaHAAPTOB 00pa30BaHUS U TPEOOBAHUSAM COBPEMEHHOT 0 HH(POPMAIIHOHHOT O
ob1ecTa:

. CootBerctBue Y MK BO3pacTHBIM U TICUXOJIOTHYECKUM OCOOCHHOCTSIM YUAIIIUXCS;

. COOTHECEHHOCTh € CO/IEPI)KaHUEM I'OCYIapCTBEHHON UTOIOBOM aTTECTallNu;

. 3aBepIIeHHOCTh Y4eOHOM JIMHUY;

o OO6ecnedenne MpeeMCTBEHHOCTH 00Pa30BaTENBHBIX MTPOrPAMM HA PA3HBIX CTYMECHIX 00YUYEHUS;

o B0o3M0XHOCTH BBIOOpa COBPEMEHHBIX MOAX0I0B U3YUCHUS JINTEPATYPHI (eI TEIbHOCTHBIN, KOMMYHUKATUBHBIA U TUYHOCTHO-
OpPUEHTUPOBAHHHBIH).

BriOpannbliit yueOHUK 17151 M3ydeHHUs Ha 0a30BOM ypoOBHE Kypca reomerpuu B 11 kiacce 0011eo0pa3oBaTesIbHON IKOJIBI COOTBETCTBYET (pesiepalib HbIM
KOMITOHEHTaM ['ocy1apcTBEHHOro cTaHAapTa o01iero o0pa3oBaHus 10 MaTEMaTHKeE.

[TporpamMma cocTtaBiieHa Ha OCHOBE 00532 TEIbHOIO MUHUMYMa COJepKaTeIbHOIM 00macTu oopazoBanus «MaremMaTukay, a TAKKe Ha OCHOBE (hezie pambHOro
KOMIIOHEHTa rocyaapcrBeHHoro Ctaniapra OCHOBHOIO o011ero o0pa3oBaHus o MaremaTnke. CHCTEMa YPOKOB YCIIOBHA, HO BCE )K€ BBIJCIISAIOTCS
CIIEAYIOLNE BUBIL:

Vpox-nexyusa. Ilpeanonaraiorcs COBMECTHbIE YCUIIUS YUUTEIN M YYEHUKOB JUIs pellieHus o01iel mpoOieMHo o3HaBaTenbHoM 3ajaun. Ha Takom ypoke
UCIIOJIb3YeTCs JIEMOHCTPALIMOHHBIA MaTepHall Ha KOMIIbIOTEpE, pa3pabOTaHHbIM yuUTeNeM I Y4eHUKaMU, MYJIbTUMEIUIHbIE TPOAYKTHI.
Kombunuposannwiii ypox IpeAnonaraet BbIIOIHEHUE padoT U 3aJJaHUi pa3HOro BUJA.

VYporx—uzpa. Ha ocHOBE UTPOBOM JEATENbHOCTH y4allecs TO3HAI0T HOBOE, 3aKPEIISIIOT U3YUYEHHOE, 0TpadaThIBAIOT Pa3InyHble yUeOHbIEC HABBIKH.

VYpox pewenus 3a0au. BerpaGaThIBatoTCs y yJallMXcsi yMEHUS U HABBIKM PELICHUS 33]1a4 Ha yPOBHE 00513aTEIbHON 1 BO3MOYXKHON IOATOTOBKE.
Ypox-mecm. TectupoBaHue NpOBOAUTCS C LIEJIbIO JUATHOCTUKH NMPOOEIOB 3HAHUM, KOHTPOJIS YPOBHSA 00y4E€HHOCTU ydaluXcs, TPEHUPOBKH TEXHHUKE
TecTupoBaHus. TecThl mpeIaraloTcs Kak B I€YaTHOM TaK U B KOMIIBIOTEPHOM BapuaHTe. IIpuueM B KOMIIBIOTEPHOM BapHaHTE BCET/1a C OTpaHUYCHUEM
BPEMEHH.

Vpoxk - camocmoamenvuas paboma. llpennararorcs pa3Hble BUAbI CAMOCTOSTEIBHBIX padoT.

Ypok - koumponvnas paboma. KOHTpoIIb 3HAaHUHN TI0 IPOMICHHON TeMe



[IpenonaBanue Beaercs mo yueOHUKY ['eometpus 11kmacc: Yueb. mis obmeoopa3osar. yupexaenuii/ A.I'. Mep3isik, JI.A. Homuposckuii, B.b.
[Tonounckuii, M.C. Sxup — M.: Benrana - I'pag, 2020.
ITo paboueii mporpamme — 68 yacos .

Conep:xanue TeM y4eOHOr o Kypca
1. Koopounamot u éexmoput 6 npocmpancmee (16 uacos)
JlekapTOBBI KOOPIMHATHI TOYKH B MPOCTpaHCTBE. BekTOphl B pocTpancTBe. C0XKEHNE U BBIUMUTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YUCIIO.
I'omotetus. CkansipHoe Ipou3BeAeHNE BEKTOPOB. [ eoMeTprueckoe MECTO TOUEK MPOCTPaHCTBA. Y paBHEeHHE TiockocT. KoHTponbHas padora Nel.
2. Tesna Bpamenus (29uacos)

Humuaap. KomOounanuu numunaapa u npusmel. Konyc. ¥Yceuennsiii konyc. KomOunanuu konyca u nupamusl. KonTponbHas padota Ne2. Illap u cdepa.
VYpaBuenue chepbl. BzaumHoe pacmonoxeHune cepsl U II0CKOCTH. MHOTOTpaHHUKH, BOUCAHHBIE B cpepy. MHOrOrpaHHUKHU OMUCAHHBIE OKOJIO Chephl.
KomOunanmu munmuHapa u cdepsl, konyca u chepsl. KontponsHas padota Ne3.
3.00vémur men. Ilnowaow cpepot. (174acos)

O6bém Tena. opmyIibl AJisl BRIYUCICHU 00bEMa mpu3Mbl. @OPMYJIBI AJIs BHIYUCICHUS 00BEMOB MUpaMUAbl U yceueHHOH nupaMubl. KonTpospHas padora
Ne4. O6wEmbI Ten Bpamienus. [Lnomans chepsl. KonTponsHas padora NoS.
5. IToemopenue (6 yacos)

TpeOoBaHus1 K YPOBHIO NOATOTOBKM yyamuxcs 11 kiacca
B pesynbTaTe nzyueHus Kkypca ydamuecs JT0HKHbI:

3HATh:

o OCHOBHBIE TTOHSITHS U OMPEEICHHUS TEOMETPUIECKUX PUTYP IO IPOTPaMME;

o (bOpMYIHPOBKH aKCHOM TIJITAHUMETPHUH, OCHOBHBIX TEOPEM U UX CJIEICTBHIA;

o BO3MOKHOCTH I'€OMETPHHU JJIsI ONMCAHUS CBOMCTB PEaJbHBIX MPEAMETOB U UX B3aUMHOI'O PACIOJIOKEHHS B TPOCTPAHCTBE;

o pOJIb aKCHOMAaTUKHU B T€OMETPUM;

YMETh:

o COOTHOCHTH TUIOCKHE FreOMeTpuUeckue GUTryphl U TPEXMEPHbIE 00BEKTHI C X OMUCAHUSIMH, YEPTEKAMHU, N300 paXKEHUSIMU; pa3IudaTh U
aHaJM3UPOBAThH B3AMMHOE PACIIOJIOKEHUE PUTYD;

. M300paXkaTh reOMETPUYECKHE PUTYPHI U TeJa, BHITTOIHATH YEPTEXK 0 YCIOBUIO 3aa4H;

o pelaTh reoOMeTpUY eCKUe 3a]a4M, OMUPAsiCh HAa U3YUCHHBIE CBOMCTBA IJIAHUMETPUUYECKUX M CTEPEOMETPHUUECKUX (GUTYP M OTHOIICHUN MEXKTY
HUMH, TPAMEHSISL aNTre0panvdecKuii 1 TPUT OHOMETPUY ECKHI anmapar;

. MIPOBOAMUTH 10KA3aTEIbHbIC PACCYKIEHUS MPU PEUICHUU 3a]1a4, JOKa3bIBaTh OCHOBHBIE TEOPEMbBI KypCa;

. BBIYHMCIISATH JTUHEHHBIE 3JIMEHTHI M YIJIbl B IPOCTPAHCTBEHHBIX KOH(UTYpaIUsIX, 00BEMBI U IJIOIIAIA TOBEPXHOCTEH MPOCTPAH CTBEHHBIX TEI U
UX MPOCTEHIINX KOMOWHAIINIA,

o MPUMEHSATh KOOPANHATHO-BEKTOPHBIN METOA JJIsl BBIYMCIIEHUS OTHOLIEHUN, PACCTOSIHUM U YIJIOB;

o CTPOUTH CEYEHUSI MHOTOI'PAaHHUKOB M M300pakaTh CEUCHHS TN BpaIllCHUS;

o MCI0JIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHUSI B IPAKTUYECKOM 1eATeIbHOCTH U JUIsl  TTOBCEIHEBHOM KU3HU :

KoHTponbHbIe paOOThI HATTPABJICHBI HA TPOBEPKY YPOBHS 0a30BOI MOATOTOBKH YYaIlIUXCs, & TaKkKe Ha AuQ(epeHINPOBAHHYIO TTPOBEPKY BIIAICHHS
(hopMasbHO-OMEPAaTUBHBIM MaTEMAaTHYE€CKUM armapaToM, CIOCOOHOCTh K MHTET PAIlMK 3HAHWUW TT0 OCHOBHBIM TeéMaM Kypca.



[TpomMeKyTOUHBIN KOHTPOJIb 3HAHUI OCYIIECTBIISETCS C IOMOIIBIO ITPOBEPOUYHBIX CAMOCTOSTEIbHBIX pabOT, 3JIEKTPOHHOI'O TECTUPOBAHUS, IPAKTHUECKUX
pabor.

BakuHpIM ycioBueM MpaBUILHON OpraHU3aluy Y4eOHO0-BOCIIUTATEIbHOIO MPOLlecca SABISETCS BBIOOP YUUTENEM PallMOHAIbHON CUCTEMbI METO/IOB U
pueMoB o0y4yeHusl, cOaJaHCHPOBAHHOE COYETAHUE TPAIULIMOHHBIX U HOBBIX METOA0B 00Y4EeHHUSI, ONTUMU3UPOBAHHOE ITPUMEHEHUE OOBSICHUTENHHO-
WUTIOCTPUPOBAHHBIX U ABPUCTUYECKUX METO/I0B, UCIOJIb30BaHNe TeXHUYecKUX cpencTs, UKT - komnoneHnTa. YueOHbIN Iporiecc HE0OX0IMMO
OpPHUEHTHPOBATh Ha PAllMOHAIBLHOE COUETAaHNE YCTHBIX U MUCbMEHHBIX BUJIOB Pa0OTHI, KaK MPH U3YYEHUHN TEOPUH, TaK M IPH PELICHUH 3a1a4. BHnMaHue
YUUTENS JOJDKHO OBITh HAIIPABJIEHO HA Pa3BUTHE PEUM ydaIiuxcs, GOpMUPOBAaHUE Y HUX HABBIKOB YMCTBEHHOI'O Tpy/la — IUTaHUPOBAHHUE CBOEH paboTHI,
ITOMCK PALIMOHAJIBHBIX ITYTEH €€ BBIIOJIHEHUS, KPUTUYECKYIO OLIEHKY Pe3yIbTaTOB.

B pe3yJsabrare H3y4eHUs MATEMATHKHU HA 0230BOM YPOBHE YYEHMK J0JIKeH

3HATb:
. 3HAYEHUE MAaTEMATUYECKOM HAYKH JUIsl pEIICHUA 3a/1a4, BOBHUKAIOIIMX B TEOPUH U MTPAKTHUKE;
. LIMPOTY U B TO K€ BPEMs OTPAaHUYEHHOCTbh IIPUMEHEHHS MaTEMAaTUYECKUX METOA0B K aHAJIN3Y U UCCIIEIOBAHU 10 ITIPOLECCOB U SIBJICHUN B
MpUpoOJIe U 00IIeCTBE
. 3HAQYCHHE MPAKTUKHN U BOMPOCOB, BO3HUKAIONINX B CAMOW MaTeMAaTHUKe Ui POPMUPOBAHUS M PA3BUTHS MaTEMaTU4€CKOW HAYKH;
. HCTOPHIO Pa3BUTHS MOHATUS YHCIIA, CO3aHU MATEMATUY€CKOr O aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHS I'€OMETPHUU;
. YHHUBEpPCAJIbHBIN XapaKTep 3aKOHOB JOTMKH MaTEeMaTHYECKHX PACcCYKJIEHUH, UX TPUMEHUMOCTb BO BCeX 00JIACTIX YEI0BEUECKON
JEeATEIIHOCTH.
ymembp:
. pacro3HaBaTh Ha YePTEKaX U MOJEIISIX MPOCTPAHCTBEHHBIE (POPMEI;
. COOTHOCHUTH TPEXMEpPHBIE O0BEKTHI C UX OMHCAHHSIMHE, U300pak CHUSIMH;
. OMNUCHIBATH B3AMMHOE PACIIOJIOXKEHHUE MPSAMBIX U IUIOCKOCTEN B POCTPAHCTBE;
. apryMEHTHPOBAThH CBOM CYXCHHS 00 TOM PaCITOIO0KECHUH.

OcHoBHas (hopma opraHu3alu 00pa3oBaTEIBHOIO MpoIlecca — KJIacCHO-ypouHas cucteMa. [IpemycMaTpruBaeTcsi IpUMEHEHHE CIECAYIONIMX TEXHOIOT U
OO0yUYCHHS:

TpaJAMLIMOHHAs KJIaCCHO-YpOUHas
JEeKIUU

IPaKTUYECKUEe paboThI

3JIEMEHTHI IPOOJIEMHOr0 00y4YeHUs
TEXHOJIOTMH yPOBHEBOU AU dhepeHranu
3I0pOBbE COEpErarIe TEXHOIOT I

HKT

No ok wdhe

Bunst u opMbl KOHTPOJIS: TUArHOCTUYECKHE KOHTPOJIbHBIE Pa0OThI; CAMOCTOSITENIbHBIE PA00THI, KOHTPOJIbHbIE PAOOTHI, TECTHI.



B xone ocBoeHus conepkaHus MaTEMaTHYECKOT0 00pa30BaHus ydalluecs OBJIAJCBalOT pa3HOOOPa3HBIMU CIIOCOOAMHM JIEATEIILHOCTH, IPUOOPETAIOT U
COBEPIIECHCTBYIOT OMBIT: TOCTPOCHUS U UCCIECIOBAHUS MAaTEMAaTHYECKUX MOJIeIeH JIJIsl OMMCAHUs U PEIISHUs MPUKIIaAHBIX 3a/1a4, 3a]1a4 U3 CMEKHBIX
aucuUIuIiH; [1pu n3ydyenun Kkypca reoMeTpuu penaroTcs

3a0auu:

M3YYUTH HOBBIE BUBI UM CIOBBIX BEIpaKEHUH U (hopmy;

COBEPUIECHCTBOBATH MTPAKTUYECKUE HABBIKU U BBIYMCIUTEIBHYIO KYJIBTYPY.

3aKpENUTh CBEACHUS O BEKTOPAaX U IEUCTBUSIX C HUMU;

BBECTHU MOHATHE KOMIIAHAPHBIX BEKTOPOB B MPOCTPAHCTRE;

chOopMHPOBATH YMEHHUE YUAIIUXCS TPUMEHSITH BEKTOPHO-KOOPIMHATHBIN METOJI K PELISHHUIO 3a/1a4 Ha BHIYMCICHUE YTIIOB MEXAY MPSMBIMH U

IIJIOCKOCTAMMU U paCCTOSIHI/II\/JI MCXKAY ABYMA TOYKAMHU, OT TOYKHU OO IMIIOCKOCTH,

JIaTh yYaluMCsl CHCTEMaTUUECKHE CBeIeHUsI 00 OCHOBHBIX T€IaX M MOBEPXHOCTAX BpAIeHUS IIMHIPE, KOHYyCce, cepe, mape;
BBECTH MOHATHE 00bEMa Teja U BHIBECTH (POPMYJIBI IJIS BEIUUCICHHSI 00bEMOB OCHOBHBIX MHOT' OTPaHHUKOB.
JluTeparypa u cpeicTBa 00y4eHH:
Y4eOHUKHM B I€YATHOW U SJIEKTPOHHOU Popme:
1. Mep3nsak A.I'., Homuposckuii 1. A., [Tononckuii B.b., SAxup M.C. « I'eomerpust. 11 knacc. ba3oBblii ypoBeHbY. YUEOHUK AJIs y4aLIUXCS
obmreoOpa3oBarenbHbIX opranu3anuid, M. Bentana-I'pad, 2020r.;
Meronnyeckue nocoous:
2. bynxo E.B., Mepznsik A.I'., Homuposckwuii [I. A., [Tononckuii B.b. xup M.C. «I"'eometpus 11 xnacc. ba3oBblii ypoBeHb». Meronudeckoe mocoodue,
M. Benrtana-I'pad, 2020r.
3. Aunaxtuyeckuit matepuan «l'eomerpus. 11 kmace» bynko E.B., Mep3nsak A.I'., Homuposckuii J[.A., [Tononckuii B.b. AAxup M.C., M. ,Ben tana —
['pad,2020r.
4 Matematuka. EI'D. [Ipaktukym. 2020 r. ( aBt. JI.JI. Jlanmo, M. A. IlonoB)
5.JIutepatypa nis noarotoku k EI'D
[Tpunoxenus k paboueil nporpamme, anredpa U Hauajaa MaTeMaTHUYECKOro aHanu3a (6a3oBbli ypoeHb)10 - 11 knaccsl:
CaMOCTOsITeTbHBIE 1 KOHTPOJIBbHBIE PA0OTHI 110 BCEM TeMaM Kypca.
HNuTepHeT-pecypenbl www. edu - "Poccuiickoe oOpa3zoBanue" denepanbHbIi MOpTa.
www.school.edu - "Poccuiickuii 0011e00pa3oBaTeNIbHbIN MOpTai'.
www.school-collection.edu.ru/ Exunas xomnekius udpoBbIX 00pa3oBaTEIbHBIX PECypCOB
www.mathvaz.ru - docbe HMIKOJBHOTO YUHUTENIs MATEMATUKU
JlokymeHnTanus, paboure MaTepuasbl AJI yUUTEIsI MATEMaTUKU
www.it-n.ru "Cerb TBOpPYECKHX yUuTeJIei"
www .festival.1september.ru  ®dectuBans negaroruueckux uaeid "OTKPHITHIA YPOK"

7.

Texuuyeckue cpeacTBa 00yuUeHUus



https://www.google.com/url?q=http://www.edu.ru/index.php&sa=D&ust=1603657090698000&usg=AOvVaw2mx9OunqO--etaub5TljDP
https://www.google.com/url?q=http://www.school.edu.ru/&sa=D&ust=1603657090699000&usg=AOvVaw3n5tL9qjEy3TMgCS9qchVB
https://www.google.com/url?q=http://www.mathvaz.ru/&sa=D&ust=1603657090699000&usg=AOvVaw1XXKwmE-bVvXOCJPZA0Sxj
https://www.google.com/url?q=http://www.it-n.ru&sa=D&ust=1603657090699000&usg=AOvVaw2BXUyIFExIuoQSOsQ2YrEU
https://www.google.com/url?q=http://www.it-n.ru/&sa=D&ust=1603657090700000&usg=AOvVaw31wRly7NfajOun6PKVWo9P
https://www.google.com/url?q=http://festival.1september.ru/&sa=D&ust=1603657090700000&usg=AOvVaw1oZGaf-_iJt-SD1utHqyrE

2. Kommbrotep, MequanpoeKkTop, MHTepaKTUBHAS JOCKa
3. Ypoxku ['eomerpunu 10, 11 knaccel. — M.: OOO «Kupwut u Medoauii», 2007.
4. OrtkpsoiTast matematuka. [Inanumerpust. / A.A. Xacanos; [Tog penakuueit T.C.

HNurepHeT-pecypehbl

1. www. edu - "Poccuiickoe oopazoBanue" demepanbHbIil TOPTA.

2. www.school.edu - "Poccwuiickuii 0011e00pa3oBartenbHblii mopTan'.

3. www.school-collection.edu.ru/ Enunas xoutekius {udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB
4, www.mathvaz.ru - docbe IKOJIBHOIO YUUTENSI MATEMATUKHU

JlokyMeHTalust, pabodne MaTepruasIbl IJIsl YIUTENST MaTEMATHKH

5. www.it-n.ru "CeTb TBOPYECKHUX yuHuTedeH"

10. 6. www .festival.1september.ru ®ectuBans negaroruueckux uiaen "OTKPBITBINA YPOK"

© © N o a

Hlkana oyenusanus:
Kpumepuu ouyenueanusa 3nanuii, yMeHUil U HAGLIKOE
odyuauuxca no mamemamuxe.
(Cornacuo Meroanueckomy nucbMy «Hampasienust paboTsl yunTeneil MaTeMaTUKY 10 UCIOJHEHUIO €IMHBIX TPeOOBAaHUI MPenolaBaHus MIpeaMeTa Ha
COBPEMEHHOM 3Tare pa3BUTHUS IIKOJIbD»)
Jl71s OLIeHKM TOCTHKEHUH ydaliuxcs MpUMeHseTcs NATnOanibHas CUCTeEMa OLIEHUBAaHHUS.
HopMbl onieHKH:
1. OeHKa NHCBMEHHBIX KOHTPOJIBHBIX PA00T 00y4YaromuXxcs o MaTeMaTHKe.
Omeem oyenusaemcs OMMEmMKOU «3», ecu:
1) pabGoTa BhINOIHEHA HOJIHOCTBIO;I
2) B IOTUYECKUX PACCYX ACHUSIX U 000CHOBAHUHU PELICHHS HET IPOOEOB U OMNOOK;
3) B pellleHud HEeT MaTeMaTUYEeCKUX OMMOOK (BO3MOXKHA OJIHA HETOUHOCTh, OMUCKA, KOTOpasi He SBJIAETCS CIEeJCTBUEM HE3HAHUS MM HEINOHUM aHUS
y4e0HOT0 MaTepHasna).
Ommemxa «4» cmagumcs, eciu:
1) pabota BBITIOJIHEHA MIOJIHOCTBIO, HO 000CHOBaHUS 11aroB perieHus HEJ0CTaTOYHBI
(ecn ymeHne 000CHOBBIBATh PACCYKIEHUS HE SIBSIOCH CIEUaIbHBIM 00BEKTOM ITPOBEPKH);
2)nonyuieHbl OfHa OmMOKa MM €CTh JIBa — TPU HeZo4éTa B BBIKJIAJKAX, PUCYHKAX, YEPTEKax MJIM Tpadukax (€ciu 3TU BUIbl pabOT HE SBISINCH
CrieraabHbIM 00BEKTOM IPOBEPKH).
Ommemka «3» cmagumcsi, eciu:
1) nomyuieno Oosiee onHOM ommMOKM WM Oojee JBYX — TpeX HEIOYETOB B BBIKIAJAKAX, yepTekax Wi rpadukax, Ho oOyuaromuiics obsagaet
00s13aTeIbHBIMU YMEHUSMU T10 TPOBEPSEMOI TeME.
Ommemxka «2» cmagumcs, eciu:
1) nomy1ieHs! CyliecTBEHHbIE OUIMOKH, TOKa3aBIIKe, YTO 00yJaromuiics He o0aaaer 00s13aTeNbHBIMU YMEHHUSIMHU 110 IaHHOW TeMe B TIOJHOM Mepe.
Ommemxa «1» cmasumcs, ecu:



https://www.google.com/url?q=http://www.edu.ru/index.php&sa=D&ust=1603657090701000&usg=AOvVaw1VAB_oKXPVfHXVepv2yGrk
https://www.google.com/url?q=http://www.school.edu.ru/&sa=D&ust=1603657090702000&usg=AOvVaw3fp-egSVdjHeaZXN3zl56R
https://www.google.com/url?q=http://www.mathvaz.ru/&sa=D&ust=1603657090702000&usg=AOvVaw1jzmw6txWrj1uYyZsGDE7x
https://www.google.com/url?q=http://www.it-n.ru&sa=D&ust=1603657090703000&usg=AOvVaw1v9GtmxmJdElvLFi9lw0vG
https://www.google.com/url?q=http://www.it-n.ru/&sa=D&ust=1603657090703000&usg=AOvVaw2uosNXixufBPaGktuZE9dI
https://www.google.com/url?q=http://festival.1september.ru/&sa=D&ust=1603657090703000&usg=AOvVaw3k1XO9oCRAUQ6k_TAsUc0t

1)pabota moka3ana MmoJiHOe OTCYTCTBUE Y O0yYaromIerocsi 00s13aTeNbHbIX 3HAHUM U YMEHH 10 MpoBepsieMol TeMe WM 3HAYUTEeNbHA sI 4acTh PabOThI
BBITMOJIHEHA HE CAMOCTOSITEIBHO.

Y4uTenb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIM OTBET Ha BOIPOC MJIM OPUTHMHAIBHOE PEIICHUE 33/1aud, KOTOPhIE CBUJIETEIHCTBYIOT O BBIC OKOM
MaTEMaTHYECKOM pa3BUTUU OOYydYarOMIErocs; 3a pemieHue Oosee CIOKHOW 3aJayd WM OTBET Ha Oojiee CIOXKHBIA BOMPOC, MPEAJI0KEHHBIE
o0yyJaromiemMycs JOMOJTHUATEIBHO TIOCIIE BBITOIHEHUS UM KaKUX-TH00 IPYTUX 3aJaHHH.

2.0ueHnKa ycmHuslx 0meemoe 00yHarnuuxcsa no Mamemamuxe

Omeem oyenusaemcs OMMemKkou «J», eciu Y4eHuK:

. MIOJIHO PACKPBLI COJIEPIKaHNEe MaTepuaia B 00beMe, PeAyCMOTPEHHOM TPOrpaMMoOi U y4eOHUKOM;

. M3JIOKHUJI MaTepual TPAaMOTHBIM SI3BIKOM, TOYHO HCIOJIb3Ysl MaTEMaTHUYECKYyI0 TEPMUHOJOTHIO W CHUMBOJHMKY, B OIPEICICHHON
JIOTUYECKOH IOCIICIOBATCIIEHOCTH,

o MPaBUIILHO BBIMOJIHIII PUCYHKH, YEPTEKH, rpauKH, COMMyTCTBYIOLINE OTBETY;

D MOKa3ajdl yMEHHE WUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU MpUMEpaMu, MPUMEHATh €€ B HOBOM CHUTyallUM NPU BBIIOJHEHUU
MPaKTUYECKOT0 3aaHusl;

. MIPOJIEM OHCTPHUPOBAJI 3HAHUE TEOPUH PAHEE U3YUEHHBIX COMYTCTBYIOMIUX TeM, C(HOPMUPOBAHHOCTh M YCTOWYMUBOCTH HCIIOIB3YEMBIX TPH
OTBETE YMEHHI U HABBIKOB;

o OTBEYAJI CAMOCTOATENILHO, 0€3 HABOASIIIIMX BOIPOCOB YUUTEIIS;

D BO3MOKHBI OJTHA — JIB€ HETOYHOCTHU MPH OCBEIIEHWE BTOPOCTEIEHHBIX BOIMPOCOB WJIM B BBIKJIAJKaX, KOTOPbIE YYCHUK JIETKO MCIPaBHII
MoCJIe 3aMEeUaHus yUUTE.

Omeem oyenusaemcst OMmmMemrou «4»,
eciu yoosnemeopsienm 8 0CHOBHOM Mpeb0BAHUAM HA OYEHK)Y « I »,
HO NPU 3MOM UMeem 0OUH U3 HeOOCMAMmMKO8.

. B U3JIOKEHHUH JIOMYIICHBI HEOOJIbIINE TPOOEITBI, HE HCKA3UBIIIEEe MATEMATHIECKOE COJIEP)KaHNE OTBETA,

. JOTTYIIEHBI OIH — JIBAa HEJ0UETa MPU OCBEIICHUH OCHOBHOT'O COJIEpKAHUsI OTBETA, UCIIPABJIICHHBIE TTOCIIEC 3aMeUa HUS YUUTEII;

D JIOTTYIIEHBI OIMMOKA MM 00Jiee IBYX HEIOUETOB IIPHU OCBEIICHHH BTOPOCTEIIEHHBIX BOIMIPOCOB WJIM B BBIKJIAJKAX, JIETKO MCITPABICHHBIC
MOCJIe 3aMEYaHus YUUTENS.

OtmeTka «3» CTaBUTCS B CJIEAYIOLIUX CIydasiX:

. HEMOJIHO PACKPBITO COAEpKaHUE MaTepraia (CcoaepkaHue U3J0KEeHO (parMeHTapHO, HE BCETAa MOCIEA0BATENBHO), HO TTOKa3aHO 001Iee
MOHMMaHWEe BOIPOCA M IMPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC JJIS YCBOCHHsI MPOrpaMMHOro Marepuaia (ompenencHbl «TpeOOBaHUSAMU K
MaTeMaTHYECKOHN MOJrOTOBKE yUaIUXCs» B HACTOSIIEH ITporpaMMe TI0 MaTEeMaTHKE);

D HMMEJIMCh 3aTPYAHCHUS WM JTOMYIICHBI OIIMOKH B ONPEICICHHH MaTEMaTHYECKONH TEPMUHOJIOT MM, YEPTEKAX, BHIKJIAIKaX, HCIIPABJICHHbBIC
MOCJI€ HECKOJIBKUX HABOASIINX BOIIPOCOB YUUTEIIS;

. YUEHUK HE CIIPABUIICS C MMPUMEHEHUEM TEOPHH B HOBOW CHUTYaIlUW MPH BBITIOJTHEHUU MPAKTUYECKOTO 3aJ[aHU I, HO BBITIOJHUI 3adaHuUs
00513aTeTTbHOT'0 YPOBHS CIOKHOCTH T10 TAHHOH TeMe;

. P JOCTATOYHOM 3HAHHUH TEOPETHUECKOTO MaTepraia BhISIBIEHA HEOCTATOUYHAS CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

Ommemxka «2» cmasumcsi 8 Cie0yrOuWUX Cayyasnx.



e HE PacKpbITO OCHOBHOE COJI€pKaHKE y4eOHOr 0 MaTepuaa;
. 00HapyKEHO HE3HaAHUE YUEHUKOM OoJbllel nin Hanbosee BaKHOW 4acTh yueOHOro MaTepuala;

o AOIMY I CHBI OIIMOKHA B OmpeaAcCICHUN HOHﬂTHﬁ, IIpyu HUCIOJIb30BaHUU MaTeMaTH4eCKOH TEPMUHOJIOIMH, B PHUCYHKaX, YCPTECKAX HJIN
Fpa(i)I/IKaX, B BBIKJIaJIKaX, KOTOPLIC HE UCITPABJICHBI IMOCJIC HECKOJIBKMX HABOJAIINX BOIIPOCOB YUUTCJIA.

Ommemka «1» cmasumces, eciu:

. yY4EHUK OOHApy>KUJ TOJIHOC HE3HAHHE M HEMOHWMaHWE M3ydaeMoro yu4eOHOro MarepHuasia Wi He CMOr OTBETHTh HH HAa OJUH U3
MOCTABJICHHBIX BOIIPOCOB 110 U3yYEHHOMY MaTepualy.

I'padpuxk koHTpoBHBLIX padoT B 11a kiaacce no npeamery «['eomeTpus»

Jara

Tema KOHTPOJILHOH PadOTHI

MIPOCTPAHCTBE»

KonrtponpeHas pabora Ne 1 o teme «KoopauHaTsl 1 BEKTOPHI B

MHOT'OI'PaHHHUKAMM)).

KonTpomnbHas padora Ne 2 o remam «{umuuap. Konyc. Y ceueHHsbii
koHyc. KomOnHanmu nuimHpa, KOHyca U YCE4eHHOT0 KOHyca C

KonTponbHas padora Ne 3 mo Temam « Cdepa u map. YpaBHeHHE CHEpHI,
KOMOWHAIIMY Iapa ¢ MHOTOrpaHHUKAMU, IUJIMHAPOM U KOHYCOM.

KonTponbaas padora Ne 4 o Teme «O0BEMBI MHOTOT pAaHHUKOB)

cepbi»

KonTponbHnas padora Ne 5 no temam «O0bEMBI Ten Bpaienus. [1nomans

y4aImXxcs»

KonTpombHas padora Ne6 «O6001IEHNE U CUCTEMAaTH3allHisI 3HAHUH

TemaTnueckoe nuIanupoBanue no reomerpun Ha 2021-2022 yu.roa (u3 pacuera 34 Henenu)

YueOnuk: «'eomerpus» pas 11 kaacca. Aprop: A.I'. Mepsasik, [I.A. Homuposckuii, B.b. [lononckuii, M.C. SAxup

Yuureasn: Kyxra P.K. 11 kiacc, 2 yaca B HegeJir0. Becero 68 uacos.

ypoKa

No Tema ypoxka

Bun koHTpONsS

TpeboBaHue K ypoBHIO yCBOEHUS MaTepuaa

Jlata

KoppekTtuposka

KoopauHaTsl 1 BeKTOpPHI B IpocTpancTBe (164)

1 JlexapTOBBI KOOPIHHATHI
TOYKU B IPOCTPAHCTBE

OpOHTAIBHBIN
OIpocC

2 JlexapTOBBI KOOPIUHATHI
TOYKU B IPOCTPAHCTBE

OpOHTAIBHBIN
OIpocC

3 BekTops! B mpocTpaHCcTBE

OpOHTAIBHBIN
oIpoc

Yuawuecs nayvamoca
Onucviéams TOHATHUS: TIPSMOYTOJIbHAS CHCTEMa KOOPIUHAT B
MPOCTPAHCTBE, KOOPJAMHATHI TOYKH, BEKTOD, COHAIIPABICHHBIE 1
MPOTHBOIIOJIOKHO HAIIPABICHHBIE BEKTOPHI, ITapaJLIeIbHBIH
NepeHoc Ha BEKTOP, CyMMa BEKTOPOB, TOMOTETHS C
KO3 GUIIEHTOM, PAaBHBIM 1, YTOJI MEXITY
BeKTOpaMu. Qopmyauposams ONpeNeTIeHHIS: KOIUTHHEAPHBIX




4 Bekrtopsl B ipoctpancTBe | OpOHTANBHBIN
oInpoc
5 CnoxxeHue v BBIYMTaHUE OpOoHTAIBHBIN
BEKTOPOB ornpoc
6 CnoxxeHue U BBIYMTaHUE Teopernueckuit
BEKTOPOB orpoc
[IpoBepounas
pabora
7 YMHOKEHHE BEKTOPA Ha OpOoHTAIBHBIN
yucno. ['omoreTus onpoc
8 YMHOXEHHE BEKTOpa Ha OpoHTAIBHBIN
yucno. ['omoreTus onpoc
9 YMHOKEHHUE BEKTOpa Ha Teopetnueckuit
gucio. ['omorerus orpoc
IIposepounas
pabora
10 | Cxanspuoe npousBeneHue | OpoHTANbHBIH
BEKTOPOB orpoc
11 | Ckanspuoe npousBeneHue | OpoHTaTbHBII
BEKTOPOB oIpoc
12 | CkanspHoe mpousBeneHue | TeopeTnyeckuid
BEKTOPOB ornpoc
IIpoBepounas
paboTa
13 | I'eomerpuyeckoe MeCTO DpoHTATBHBII
TOUYEK MPOCTPAHCTBA. orpoc
YpaBHEHU € IOCKOCTH
14 | Teomerpuyeckoe MECTO [IpoBepounas
TOUYEK IPOCTPAHCTBA. pabota
YpaBHEHUE JIOCKOCTH
15 | I'eomerpuyeckoe MecTo 3auer
TOUYEK MPOCTPAHCTBA.
YpaBHEHU € MJIOCKOCTU
16 | Kourpoabnas padora Ne | KontpomnbHast
1 no Teme «Koopaunarer | pabota

U BEKTOPbI B
NPOCTPAHCTBE»

BEKTOPOB, PABHBIX BEKTOPOB, PA3HOCTU BEKTOPOB,
IIPOTHBOIOJIOKHBIX BEKTOPOB, IIPOM3BENEHHS BEKTOPA U YUCIIA,
CKaJISIPHOTO IIPOU3BENEHUS IByX BEKTOPOB, TEOMETPUIECKOTO
MecTa TO4eK, OMCCEeKTpHca JBYTPAHHOTO yIia, ypaBHEHUS
¢urypsl. Joxkazvieams GOpMyYIIBL: PACCTOSHUS MEKITY ABYMS
TOYKaMH (C 3aJaHHBIMU KOOPIMHATAMH ), KOOPAWHAT CEPEANHBI
OTpe3Ka, KOOPAUHAT CyMMBI U Pa3HOCTH BEKTOPOB, CKAISIPHOTO
MIPOU3BEACHUS IBYX BEKTOPOB, JUIs BEIYHUCIEHUS] KOCHHYCA YIia
MEX]Y IBYMsI HEHYJIEBBIMH BEKTOPAMHU.

Dopmynuposamsv u 0okazvieams TEOPEMBL: 0 KOOPAUHATAX
BeKTOpa (TpH 3aJaHHBIX KOOPMHATAX €ro Hayajla U KOHIa), O
KOJIJIMHEAPHBIX BEKTOPAX, O CKAIAPHOM MPOU3BEACHNUU JIBYX
NEPIIEHIUKYJISAPHBIX BEKTOPOB, 0 I'MT, paBHOynaéHHBIX OT
KOHLIOB 0Tpe3ka, 0 'MT, npunHaiexammux JByrpaHHOMY yIIIy U
pPaBHOYIANEHHBIX OT €ro rpaHeil, 00 ypaBHEHHUH IJIOCKOCTH, O
BEKTOpE, NEPIEHANKYIIIPHOM JAaHHOU IUIOCKOCTH.

Ilpumenamop N3ydeHHBIE ONpeNieTIeHHs, TEOPEMBI U (POPMYIIBI K
pELIEHUIO 3a/1a4.




Tesa ppamenns (294)

1 AHanu3 KOHTPOJIbHOU @poHTaANIbHBIN
pabotel. Humauap orpoc
2 Humusap Teopetuueckuii
OIpoc
3 unusap [TpoBepouHast
pabora
4 KomOunanuu nunuaapa u | @poHTaabHbII
TTPU3MBI OIpoc
5 KomOunanuu mummaapa u | @poHTaTbHBIN
IPU3MBI OIIpocC
6 Konyc OpoHTAIBHBIN
OI1poc
7 Konyc Teopernueckuit
OIpoc
8 Kownyc DpoHTATBHBIN
OIpocC
9 YcedeHHsblll KOHYC @poHTaNBHBINA
OIpocC
10 | VceueHHsblif KOHYC [TpoBepounas
pabota
11 | KomOuHanuu KoHyca u ®poHTANTBHBIN
TUPAMH/TBI OIIpocC
12| KomOuHamnuu KoHyca u ®poHTANBHBIN
U PAMU/IBI OIpocC
13 | KomOuHanuu KoHYyca 1 ®pOoHTAIBHBINA
MUPAMU/IBI OIpoc
14 | Konrpoabnas padora Ne | KonTponbHas
2 mo remam «lmaunap. | pabora
Konyc. Yceuennblii
koHyc. KomOunanumn
HWJINHAPA, KOHYCa U
YCe4eHHOTI'0 KOHYca ¢
MHOTOTPAHHHKAMMY.
15 | AHanu3 KOHTPOJIBHOM DpoHTANTBHBIN
pabotel. Chepa u map. orpoc

VYpaBHeHue chepbl

Vuawuiica nayuumes

Onucvisams TIOHATHSL: IIWJIMHIP, OOKOBas IIOBEPXHOCTh
LUITHH]PA, TOBOPOT (PUTYPHI BOKPYT MPSIMOI Ha TAHHBIN YroI,
TEJO BpallleHHs, 0CEBOE CeYEHHE IIMIMHIPA, Pa3BEPTKa
IUITHH]Pa, OOKOBAsi TOBEPXHOCTH KOHYCA, OCEBOE CEUCHUE
KOHYca, pa3BEPTKA KOHYCA, YCEUEHHBIN KOHYC, yCEeUEHHAas
UpaMHK/a, ONIMCAHHAs BOKPYT yCEYEHHOTO KOHYCa, yceueHHast
NUpaMHu/Ia, BIIMCaHHasl B yCEYEHHBIN KOHYC, (Urypa Kacaercs
cepsl.
Dopmynuposams ONPENCICHAS: TIPU3MBI, BIIUCAHHOH B
MWIAHAP; TIPU3MBI, OITUCAHHOW OKOJIO IFTHH/IPA; THPAMUJIEI,
BITMCAHHOW B KOHYC; IIUPaMHU/IBI, OITUCAHHOW OKOJIO KOHYCA;
cdepsl U mapa, a TakKe UX JJIEMEHTOB; KacaTelIbHOM
IUIOCKOCTH K c(hepe; MHOTOTpaHHHKa, BIIMCAHHOTO B cdepy;
MHOTOTPaHHHKA, OIIMCAHHOTO OKOJIO Cepbl; MMINHIIPA,
BITHCAHHOTO B c(hepy; KOHyca, BIHCAHHOTO B cdepy;
YCEUEHHOTO KOHYCA, BIMCAHHOTO B cepy; HMINH/PA,
OTIMCaHHOTO OKOJIO c(hepbl, KOHYCa, OIMCAHHOTO OKOJIO CEpPHI;
YCEUEHHOTO KOHYCA, OTIMCAHHOTO OKOJIO
chepsl. Joxazvieams GOPMYIBL: TUIOMAIH TTOTHON
MOBEPXHOCTH LIMIIMHJIPA, TUTOIAAN OOKOBOI MOBEPXHOCTH
KOHYca, TUIOIaay OOKOBOH MOBEPXHOCTH YCEUEHHOTO KOHYCA.

Dopmynuposams u 00KA3b18aMb TEOPEMBL: 00 ypaBHEHHHU CephI
JIAaHHOTO paJiyca ¢ HEHTPOM B JIAHHOW TOYKE, O KacaTelbHOU

TUIOCKOCTH K c(hepe U e€ CIIeCTBHE.
Ipumensims N3y4eHHbBIE ONIPEEIEHHs, TEOPEMBI U POPMYIIBI K
penIeHuto 3a1a4d




16 | Coepa u map. YpaBuenue | O@poHTAIBHBIN
chepsl OTpoc

17 | Bzaumuoe pacronoxkenne | OpoHTaIbHBIIT
cdepsl U II0CKOCTH onpoc

18 | Bzaumuoe pacronokenue | TeopeTrueckuii
cepbl B MI0CKOCTH orpoc

19 B3anmnoe pacnonoxenue | [TpoBepounas
cepbl U MI0CKOCTH paboTa

20 | MHOrorpaHHHUKH, ®poHTANBHBIN
BIMICAaHHBIC B chepy orpoc

21 | MHOrOrpaHHUKH, ®poHTaNBHBII
BIIMCaHHBIE B cepy oInpoc

22 | MHOTOrpaHHUKH, ®poHTaNTBHBII
BIHICaHHBIE B chepy orpoc

23 | MHOrorpaHHHUKH, dpoHTaTBHBII
OIMCAaHHBIE 0KOJIO Cephl | Ompoc

24 | MHOTOrpaHHUKH, @poHTaNBHBINA
OIMCaHHbIE 0KOJI0 cephl | ompoc

25 | MHOTOrpaHHUKH, @poHTaIBHBINA
OIMHCAaHHBIE OKOJIO cheprl | ompoc

26 KomOunanuu munmuaapa u | @poHTaabHbIH
cdepsl, KoHyca B chepsl orpoc

27 KomOunanuu tumiaapa U | OpoHTanbHbIH
cdepbl, KOHyca U chepsl OIIpocC

28 KoMmOuHanuu muanHapa 1 | 3ader
cdepbl, KoHyca U chepsl

29 | KonTpoabHas padora Ne | KoHTposnbHas
3 no remam «Cdepa u paboTa
map. YpasHeHue cdepsl,
KOMOMHAIIMM 1Iapa ¢
MHOTOTPaHHHKAMH,
HIJIMHAPOM H KOHYCOM).

O0bémbl Tedr. Ilnomaas chepnl (174)

1 AHanmus KOHTPO JIbHOU (DpOHTaHBHHﬁ Dopmynuposams onpeneacHus: 00bEMa Tena, TIIONIaax

paboTel. O0BeEM Tera. onpoc TTOBEPXHOCTH HIapa.

DopMyJIbI LISt




BBEIUMCIIEHUSA 00bEMA
TIPU3MBI

2 O6bem Tena. Dopmysl ®poHTaANbHBIN
JUISL BEIYHCIIEHUSA 00BEMA orpoc
IPU3MBI

3 O6bem Tena. DopMyibl OpOoHTAIBHBIN
JUTSL BEIYHCIIEHHUS 00BEMA omnpoc
TIPU3MBI

4 Dopmyisl s OpOoHTAIBHBIN
BBIUHCIICHUS 00BEMOB orpoc
MUPaMUIbl U yCeU CHHOM
MpamMu bl

5 dopmyibl 1 ®pOoHTAIBHBINA
BBIYHCIIEHUS 00bEMOB onpoc
NUpamMubl U ycedeHHOM
MpamMubl

6 DopMyJIbl 1JIs1 Teopetnueckuii
BBIYHCIICHUS 00bEMOB onpoc
NUPAMUJIBI U YCEUEHHOU
UpamMuIbl

7 dopmynbl st [TpoBepounast
BBIYHMCIICHUS 00bEMOB pabora
NUpaMUIbl U yCEUECHHON
UpaMUIbI

8 DopmyJIbl LI OpoHTAIBHBIN
BBIYHUCIIEHUS 00HEMOB onpoc
NUpaMUbl U yCEUEHHON
UpaMUIbI

9 KounTpoabnas padora Ne | KonrponbHas
4 no teme «O0BEMBI pabora
MHOTOTPAHHUKOB)

10 | Ananu3 KOHTPOJIBHOMI DpoHTAIBHBIN
pabotel. OOBEMBI TE orpoc
BpaIeHus

11 | O6BemBbI TN BpaleHUs DpOoHTATBHBIN

OIpoc

Hoxazvieams Ghopmyibl: 00bEMa MPU3MbI, 00bEMA MTUPAMH/IBI,
00béMa yceu€HHOW THpaMuibl, 00bEMa KOHYca, 00bEMa
yCe4EHHOTO KOHYyca, 00bEéMa UIMHIIPa, 00bEMa 11apa,
Iomaau chepsl.
Ipumenamy N3ydeHHbIE ONpeNieTIeHHS, TEOPEMBI U GOPMYIIBI K
pELIEeHHIO 32139




12 OO6beMbl TeJ BpalEeHUs Teopernueckuit
oInpoc
13 | O6BemBbI TEN BpaleHUs DpoHTAIBHBIN
ornpoc
14 | O6BemMBbI TET BpaleHUS TeopeTrueckuii
oInpoc
15 | Tnomans cheps DpoHTATBHBIN
oInpoc
16 | Tnomans cheps 3auer
17 | Kourposabnas padora Ne | KonTponbHast
5 no remam «O0BEMBI pabora
TeJI BpallleHUsl.
Iaomwaas chepbi»
IloBTOpEeHUE M cucTEeMATH3aIUA Y4eOHOro MaTepuana (64)
1 [ToBTopenue. Pacctosinne | @poHTANbHBIM
MEXAY IPSAMBIMH U orpoc
mIockocTsaMu. Pacctosinue
OT TOYKH A0 IIPSMOM U
J10 IIJIOCKOCTH
2 IToBTopenue. Yron mexnay | OpoHTanbHBII
HPSIMOM U MIIOCKOCTBIO orpoc
VYron mexay
MJIOCKOCTAMH. YTOJI
MEXTY
CKpEUIMBAIOIINMHUCS
MPSIMBIMH
3 | loBropenue. DpoHTAIBHBIN
MHOrorpaHHHKHU. OIIpoC
4 [ToTopenue. Tena @poHTaANBHBIN
BpAaICHUS. orpoc
5 Konrpoabnas paéora KonTposnbHas
Ne6 «O06001IeHE U pabota
CHCTEMATHU3AIUA 3HAHM I
YUYAIIHXCSD)
6 AHann3 KOHTPOJIbHOU OpOHTAIBHBIN
paboTHI. orpoc

IlosicHUTEeAbHAS 3aIUCKA




I'maBHOI L1eIbIO IIKOJIBHOIO 00Pa30BaHuUs SBJISETCS pa3BUTHE peOEHKA KaK KOMIIETEHTHOW JMYHOCTH ITyTEM BKJIIOUEHUS €r0 B Pa3JIMUHbIE BU/IbI
LIEHHOCTHOW 4eJI0BEYECKOM 1eATEIIbHOCTH: yue0a, O3HaHNEe, KOMMYHUKAIU, IPo¢deccu OHAIbHO -TPYAO0BOM BBIOOp, IMUHOCTHOE CAMOPA3BUTHE,
LIEHHOCTHBIE OPUEHTAIINH, IOUCK CMBICIIOB XH3HeAeaTeabHoCTH. C 3TUX MO3ULMM 00ydeHne paccMaTpUBaeTCsl Kak MPOLIECC OBJIAJIEHUS HE TOJILKO
OIPEIEIEHHON CYMMOM 3HAaHUN U CUCTEMOM COOTBETCTBYIOIIMX YMEHHI M HABBIKOB, HO M K KaK IIPOLIECC OBJIAJICHUS KOMIIETEHIIMSIMU. DTO OIPEJ €JINJIO
eny 00y4yeHusl MATeMaTHKH:

1)6 nanpasnenuu IUYHOCMHO20 PA3BUMUS

. Pa3BUTHUE JIOTUYECKOTO MBIIIIEHHS, IPOCTPAHCTBEHHOI'O BOOOPAKEHUS, AJITOPUTMUUYECKON KYJIbTYpbl, KDUTUUHOCTU MBIIIEHNS HA YPOBHE,
HEOOXOIMMOM Uil 00y4eHHUs B BBICIIEH IIKOJIE 10 COOTBETCTBYIOIIEH CIelHalbHOCTH, B OyayIiel mpodeccnoHalbHON NesTENbHOCTH;

. dbopMHIpoBaHUE MPEACTaBICHUN 0 MaTEMAaTHKE KaK YHUBEPCAJIbHOM A3bIKE HAYKH, CPEACTBE MOACIMPOBAHUS SBJICHHUI U PoIeccoB, 00 Haesx
U METO/IaX MaTeMaTHUKH

. OBJIaJICHHE MAaTEMaTUUECKUMHU 3HAHUSIMU U YMEHUSAMH, HEOOXOINMBIMH B IOBCETHEBHOM KU3HU, JIJIS1 U3yYEHUS MIKOJIbHBIX
€CTECTBEHHOHAYUHbIX JUCIUIUIMH Ha 0a30BOM YPOBHE, AJIs IIOJyuyeHHs 00pa30BaHus B 00J1acTAX, HE TPEOYIOIIUX YIIyOJIEHHOW MaTeMaTHUECKOI
MIOJrOTOBKH;

. BOCIIUTAHUE CPEICTBAMU MAaTEMATUKHU KYJIbTYPbI JINUHOCTU: OTHOLICHUS K MaTEMaTHKE KaK YaCTH O0LIEYeJIOBEUECKON KYJIbTYpbl: 3HAKOMCTBO
C UCTOpHEHN pa3BUTHUS MAaTEMAaTUKHU, 3BOTIOLMEN MaTeMaTHYECKUX UJel, TOHUMaHHs 3HAYMMOCTH MaTeMaTUKHU JJIs 00IEeCTBEHHOTrO Iporpecca.

2) 6 MmemanpeomMemHoM HANPasieHuU

. (dbopmMHUpoBaHuE MPEACTaBICHUI 0 MaTEMAaTHKE KaK 4acTU O0IIeYeJI0BEYECKOM KyIbTYphl, O 3HAUMMOCTU MaTEMAaTUKH B Pa3BUTUU
LUBUJIN3ALUU U COBPEMEHHOI0 00IIeCTBa;

. pa3BUTHUE MPEACTABICHUI 0 MaTeMaTHKeE KaK (hopMe OMUCaHUs U METO/E MMO3HAHUS JeiicTBUTEeNbHOCTH. CO3/1aHNe yCIIOBUH 7Sl MPUOOpETeHUs
OMbITa MAaTEMATUYECKOT0 MOJICJIMPOBAHMUS;
. dbopMupoBaHUe 00IUX CITOCOOOB HHTEIUIEKTYaIbHOM IEATEIbHOCTH, XapaKTePHBIX 111 MATEMATHKH U SBJISTIOITUXCS OCHOBOM

MO3HABATEIILHOM KYJIbTYPhI, 3HAYMMOU IS Pa3IMYHBIX Cep UeTOBEUCCKON eI TeIbHOCTH
3) 6 npeomemuom HANpasIeHuu

o OBJIAACHUC MATCMATUYCCKUMHA 3HAHUAMHA U YMCHUSIMU, H€O6XOI[I/IMBIMI/I A1 MMPOAOJIZKCHU A O6y‘-I€HI/IH, HN3YUYCHUC CMCIKHBIX JUCIUIIINH,
INpUMCHCHUA B HOBCCHHCBHOﬁ KH3HU,

. CO3JaHuC CI)YHI[aMeHTa JJIA MaTEMAaTH4Y€CKOI'O pa3BUTUs, d)OpMI/IpOBaHI/Iﬂ MCXAaHU3MOB MBINIJICHUA, XapaKTCPHbIX JJIA MaTebMaTH4EeCKOM
JACATCIbHOCTH.

Pabouas nporpamma yuebnoro npeamera «I'eomerpusi» st 11 kiacca pazpaborana Ha OCHOBE:
e (hbemepanbHOro KOMIIOHEHTA FOCYAAPCTBEHHOTO CTaHAapTa CpeIHEero o0IIero oopa3oBaHus,
e [locranoBnenune [MaBHOrO TOCyIapCTBEHHOrO caHUTapHOTro Bpada Poccuiickoit denepartiu ot 29 nexadps 2010 r. N 189 r. Mocksa "O0 yTBe pxIeHIH
CanlluH 2.4.2.2821-10 "CanuTtapHO-3MHAEMHONIOTHIECKUE TPEOOBAaHMS K YCIOBUSAM U OPTaHU3alMU 00yUeHHsI B 001e00pa30BaTeIbHBIX YUPEKICHUSX';
e «KoHuenuus 1yxoBHO-HPaBCTBEHHOI'O Pa3BUTHS U BOCIIUTAHUS JITUHOCTH IpaxkianuHa Poccuny;
¢ OOpa3oBarenbHOI TPOrpaMMBbI CpETHEr0 00IIero 00pa30BaHUS;
e  VYueonoro miaana 'BOY mikomsr Ne 599;
e Asrtopckoii nporpammel A.I'. Mep3nsk, JI.A. Homuposckuii, B.b. Ilononckuit, M.C. Sxup.
[Iporpamma paccuntaHa Ha 2 yaca B HEJEJIIO, BCEro 68 4acos.



B xone ocBoeHus comepikaHus MaTeMaTHYECKOro 00pa30BaHMsl yUalMecs OBJIAIEBAIOT Pa3HOOOPAa3HBIMHU CIIOCO0AMH AEATEILHOCTH, IPUOOPETAIOT U
COBEPILIEHCTBYIOT OIBIT: TIOCTPOCHUS U MCCIIEAOBAHNS MAaTEMAaTHYECKUX MOJICNICH /ISl ONMCAHMS M PELICHUS TPUKIIaJHBIX 33/1a4, 33/1a4 U3 CMEKHBIX
JVCIUTUINH; BBITTOJHEHUS H CAMOCTOSTEIIbHOTO COCTABJICHUS aJITOPUTMHYECKUAX MPEANMCAaHUI 1 MHCTPYKIIMI Ha MaTEMaTHYECKOM MaTepHale;
BBINTOJTHEHHS PACYETOB IMPAKTHYECKOT0 XapaKTepa; UCIOJIb30BaHUS MATEMAaTHIECKUX (POPMYII 1 CAMOCTOATEIBHOTO COCTABJICHUS (POPMYIT HA OCHOBE
00001IIeHNSI YACTHBIX CIIy4aeB U SKCIIEPUMEHTA;

CaMOCTOSITENIbHOM paboThI C MCTOYHUKAMU MHPOPMAIUH, 0000IIEHUS U CHCTEMATH3AIMH TOJYYeHHOW HH(OPMALIUU , HHTETPUPOBAHUS €€ B JINYHBIH OIBIT;
MIPOBENICHHS JOKa3aTeIbHbBIX PACCYKIEHUH, JOrMYECKOro 000CHOBAHHUS BBIBOJIOB, PA3JIMUCHUS JI0Ka3aHHBIX U HEJJOKA3aHHBIX YTBEPKICHUH,
apryMEHTHPOBAHHBIX U SMOLMOHAILHO YOSIUTEIIBHBIX CY)KICHUH;

CaMOCTOSITEITLHOM M KOJUISKTHUBHOM JIESATEILHOCTH, BKIIFOUCHHSI CBOMX PE3YJIBTATOB B PE3yJIbTaThl pabOThI IPYIIBI, COOTHECEHUE CBOETO MHEHHSI C MHCHHEM
APYTHX YYaCTHHUKOB Y4€OHOTO KOJUIEKTUBA M MHEHHEM aBTOPUTETHBIX HCTOYHHKOB.

Boi6op cuctembl o0yuennss 1 YMK no npeamery 11t peanu3anuu pabodei mporpaMMbl OCHOBAH Ha aHaIM3e 00pa30BaTENbHBIX MOTPEOHOCTEH ydanixcs
U UX poauTeneid, B coorBercTBHM ¢ 3aKk0oHOM «O0 00pa30BaHUM» OCHOBHOM LIENBIO SBISETCS 00ECIIedeHNe BEICOKOTO YPOBHS IIPENOJaBAHUS TP €IMETOB
y4eOHOro MJIaHa, COOTBETCTBYIOLIETO YCIOBUSAM TOCYAAPCTBEHHBIX CTAaHAAPTOB 00pa30BaHUs U TPEOOBAHUSAM COBPEMEHHOT O HH()OPMAIIHOHHOT O
ob1ecTa:

. CootBerctBue Y MK BO3pacTHBIM U TICUXOJIOTMUYECKHM OCOOEHHOCTSIM yUaIUXCsl;

. COOTHECEHHOCTh € CO/IEPI)KaHUEM I'OCYIapCTBEHHON UTOIOBOM aTTECTallNu;

. 3aBepIIeHHOCTh Y4eOHOM JIMHUY;

o O6ecnedenne MpeeMCTBEHHOCTH 00pa30BaTEIBHBIX IPOTPAMM Ha Pa3HBIX CTYMEHSIX 00yYCHUS;

o B0o3M0XHOCTH BBIOOpa COBPEMEHHBIX MOAX0I0B U3YUCHUS JTUTEPATyphl (AeATeIbHOCTHBIA, KOMMYHUKATUBHBIA U TUYHOCTHO-
OpPUEHTUPOBAHHHBIH).

BriOpannblit yueOHUK 1715 H3ydeHHUsl Ha 6a30BOM ypOBHE Kypca reomeTpuu B 11 kitacce 06111e00pa3oBaTesbHON MIKOJIBI COOTBETCTBYET (peiepabHbIM
KOMITOHEHTaM ['ocyiapcTBEHHOro cTaHAapTa o01iero o0pa3oBaHus 10 MaTeMaTHKE.

[TporpamMma cocTtaBiieHa Ha OCHOBE 00532 TEIbHOIO MUHUMYMa COJepKaTeIbHOIM 00macTu oopazoBanus «MaremMaTukay, a TAKKe Ha OCHOBE (hezie pambHOro
KOMIIOHEHTa rocyfapcrBeHHoro Ctaniapra OCHOBHOIO o011ero oopa3oBanus o MaremaTnke. CucremMa ypokoB yCJIOBHA, HO BCE %€ BBIJIEISAIOTC S
CIIEAYIOLNE BUBIL:

Vpok-nexyusa. Ilpeanonaraiorcs COBMECTHbIE YCUIIMS YUUTEINS M YYEHUKOB JUIsl pellieHus o01iel mpoOieMHol o3HaBaTenbHoM 3anaun. Ha Takom ypoke
UCIIOJIb3YeTCs JEMOHCTPALIMOHHBIM MaTepHall Ha KOMIIbIOTEpE, pa3pabO0TaHHbIM yUUTeNeM WIN y4eHUKaMU, MYJIbTUMEINHHbIE TPOYKTHI.
Kombunuposannwiii ypox IpeAnonaraet BbIIOIHEHUE padoT U 3aJJaHUi pa3HOro BUJA.

Ypox—uzpa. Ha ocHOBE UTPOBOM NEATENbHOCTH yJallldecs IO3HAIOT HOBOE, 3aKPEIUISIOT U3YUEHHOE, OTpadaThIBalOT pa3InyHble yueOHbIE HABbIKH.

VYpox pewenus 3a0au. BerpaGaThIBatoTCs y yYallMXcsi yMEHUS U HABBIKM PELICHUS 33]1a4 Ha ypOBHE 00513aTEIbHON 1 BO3MOYXKHON IOATOTOBKE.
Ypox-mecm. TectupoBanue NpOBOAUTCS C L1€JIbIO JUATHOCTHKYU MTPOOENIOB 3HaHUN, KOHTPOJISI YPOBHS 00Y4EHHOCTH yYaluXcs, TPEHUPOBKH TEXHUKE
TecTupoBaHus. TecThl mpeuiaraloTesl Kak B IEYaTHOM TaK M B KOMIIBIOTEPHOM BapuaHTe. [IprueM B KOMIIBIOTEPHOM BapHaHTE BCET/1a C OTpaHH YeHHEM
BPEMEHH.

Vpoxk - camocmoamenvuas paboma. llpennaraiorcsi pa3Hble BUIbI CAMOCTOATEIBHBIX padoT.

Ypok - koumponvnas paboma. KOHTpOIIb 3HAHUH TIO IPOMICHHON TeMe



[IpenonaBanue Beaercs mo yueOHUKY ['eometpus 11kmacc: Yueb. mis obmeoopa3osar. yupexaenuii/ A.I'. Mep3isik, JI.A. Homuposckuii, B.b.
[Tonounckuii, M.C. Sxup — M.: Benrana - I'pag, 2020.
ITo paboueii mporpamme — 68 yacos .

Conep:xanue TeM y4eOHOr o Kypca
1. Koopounamot u éexmoput 6 npocmpancmee (16 uacos)
JlekapTOBBI KOOPIMHATHI TOYKH B MPOCTpaHCTBE. BekTophl B pocTpaHcTBe. Cl10XKeHNEe U BBIUMTAHHE BEKTOPOB. YMHOXKEHH € BEKTOpa Ha YUCIIO.
I'omoteTus. CkansipHoe IPOU3BEICHIE BEKTOPOB. | eoMeTpruecKkoe MECTO TOUEK MPOCTPAHCTBA. Y paBHeHUE miockocTu. KonTponbsHas padora Nel.
2. Tesna Bpamenus (29uacos)

Humuaap. KomOounanuu numunaapa u npusmel. Konyc. ¥Yceuennsiit konyc. KomOunanuu konyca u nupamuabl. KontponbHas padota Ne2. Illap u cdepa.
VYpaBuenue chepbl. Bzaumuoe pacrmonoxenue cepsl U TUIOCKOCTH. MHOTOTpaHHUKH, BIIMCAHHEIE B chepy. MHOTOrpaHHHKHN ONMUCAHHBIE OKOJIO C(hephl.
KomOunanmu munmuHzapa u cdepsl, konyca u chepsl. KontponsHas padota Ne3.
3.00vémur men. Ilnowaow cpepot. (174acos)

O6bém Tena. DopmyIibl AJis BEIYUCIEHU 00bEMa mpu3Mbl. DOpMyJIbI 111 BEIYUCIIEHUST 00BEMOB MUPaMHIbI U yceueHHoW nmupamuabl. KoHTposbHas pabota
Ne4. O6wEmbI Ten Bpamienus. [Lnomans chepsl. KonTponsHas padora NoS.
5. IToemopenue (6 uacos)

TpeOoBaHus1 K YPOBHIO NOATOTOBKM yyamuxcs 11 kiacca
B pesynbTaTe nzyueHus Kypca ydaumecs: JOJKHbI:

3HATh:

o OCHOBHBIE TTOHSITHS U OMPEEICHHUS TEOMETPUIECKUX PUTYP IO IPOTPaMME;

o (bOpMYIHPOBKH aKCHOM TIJITAHUMETPHUH, OCHOBHBIX TEOPEM U UX CJIEICTBHIA;

o BO3MOKHOCTH I'€OMETPHUU JJIsl ONMMCAHUS CBOMCTB peajbHBIX MPEAMETOB U X B3aUMHOT'O PACIOJIOKEHHS B IPOCTPAHCTBE;

o pOJIb aKCHOMAaTUKHU B T€OMETPUM;

YMETh:

o COOTHOCHTH TUIOCKHE FreOMeTpuUeckue GUTryphl U TPEXMEPHbIE 00BEKTHI C X OMUCAHUSIMH, YEPTEKAMHU, N300 paXKEHUSIMU; pa3IudaTh U
aHaJM3UPOBAThH B3AMMHOE PACIIOJIOKEHUE PUTYD;

. M300paXkaTh reOMETPUYECKHE (PUTYPHI U TEJa, BHITTOIHATH YEPTEXK 10 YCIOBUIO 33/1aUH;

o pelaTh reoOMeTpUY eCKUe 3a]a4M, OMUPAsiCh HAa U3YUCHHBIE CBOMCTBA IJIAHUMETPUUYECKUX M CTEPEOMETPHUUECKUX (GUTYP M OTHOIICHUN MEXKTY
HUMH, TPUMEHSIS aNTre0pandecKuii U TPUT OHOMETPUYECKHI anmapar;

. MPOBOAMUTH 10KA3aTEIbHbBIC PACCYKIEHUS MPU PELICHUH 3a]1a4, 10Ka3bIBaTh OCHOBHBIE TEOPEMBI KYpCa;

. BBIYHMCIIATD JIMHEHHBIE 3JIEMEHTHI M YTJIbl B IPOCTPAHCTBEHHBIX KOH(UTYpaIlHsIX, 00BEMBI M ILIOIIAIA TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN U
UX MPOCTEHIINX KOMOWHAIINIA,

o MPUMEHSATh KOOPANHATHO-BEKTOPHBIN METO/ JIsl BBIUMCIEHUSI OTHOLIEHUH, PACCTOSHUI U YTJIOB;

o CTPOUTH CEYEHUSI MHOTOI'PAaHHUKOB M M300pakaTh CEUCHHS TN BpaIllCHUS;

o MCI0JIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHUSI B IPAKTUYECKOM 1eATeIbHOCTH U JUIsl  TTOBCEIHEBHOM KU3HU :

KoHTponbHbIe pabOThI HATTPABJICHBI HA TPOBEPKY YPOBHS 0a30BOI MOATOTOBKU YUaIIUXCs, a TakKe Ha MU epeHITpOBaHHYIO IPOBEPKY BIaICHUS
(hopMasbHO-OMEPAaTUBHBIM MaTEMAaTHY €CKUM arapaToM, CIOCOOHOCTh K MHTErPAIIMK 3HAHUN 110 OCHOBHBIM TeMaM K ypca.



[TpoMeXKyTOUHBIH KOHTPOJIb 3HAHUH OCYIIECTBIISIETCS C TOMOIIBIO IIPOBEPOUHBIX CAMOCTOSITEIbHBIX PA0OT, 3JIEKTPOHHOI'O TECTUPOBAHUS, IPAKTUYE CKUX
pabor.

BakHpIM yciioBuEM MpaBUILHON OpraHU3aluy Y4eOHO0-BOCIIUTATEIbHOIO MPOoLiecca SBISETCS BBIOOP yUUTEIEM PalluOHAIBLHON CUCTEMBbI METO0B U
pueMoB o0y4yeHusl, cOaJaHCHPOBAHHOE COYETAHUE TPAIULIMOHHBIX U HOBBIX METOJI0B 00y4Y€EHUS, ONTUMHU3MPOBAHHOE IPUMEHEHNE 00 CHUTEIBHO -
WJUTIOCTPUPOBAHHBIX U ABPUCTUYECKUX METO/10B, UCIOJIb30BaHNE TexHUYecKux cpeacts, UKT - komnoneHTa. YueOHBIN mporecc He00X0AUuMO
OpPHUEHTHPOBATh Ha PAllMOHAIBHOE COUETAaHHE YCTHBIX U MUCbMEHHBIX BUJIOB Pa0OTHI, KaK IPU U3yYEHUHU TEOPUH, TAaK U NIPH pellieHnH 3aja4. B HuManue
YUUTENS JOJDKHO OBITh HAIIPABJIEHO HA Pa3BUTHE PEUM ydaIiuxcs, GOpMUPOBAaHUE Y HUX HABBIKOB YMCTBEHHOI'O Tpy/la — IUTaHUPOBAHHUE CBOEH paboTHI,
ITOMCK PALIMOHAJIBHBIX ITYTEH €€ BBINOJIHEHUA, KPUTUYECKYIO OLEHKY PE3YJIbTaTOB.

B pe3yJsabrare H3y4eHUs MATEMATHKHU HA 0230BOM YPOBHE YYEHMK J0JIKeH

3HATb:
. 3HAYEHUE MAaTEMATUYECKOM HAYKH JUIsl pEIICHUA 3a/1a4, BOBHUKAIOIIMX B TEOPUH U MTPAKTHUKE;
. LIMPOTY U B TO XK€ BPEMs OTPAHUYEHHOCTh IPUMEHEHUSA MAaTEMATUYECKUX METO0B K aHAJIM3Y U UCCIIE0OBAHUIO IIPOLIECCOB U SIBIICHUN B
MpUpoOJIe U 00IIeCTBE
. 3HAQYCHHE MPAKTUKHN U BOMPOCOB, BO3HUKAIONINX B CAMOW MaTeMAaTHUKe Ui POPMUPOBAHUS M PA3BUTHS MaTEMaTU4€CKOW HAYKH;
. HCTOPHIO Pa3BUTHS NOHATHS YHCIIA, CO3aHU MATEMATUYE€CKOI O aHAJIN3a, BOSBHUKHOBEHUS U PAa3BUTHS T€OMETPUU;
. YHHUBEpPCAJIbHBIN XapaKTep 3aKOHOB JOTMKH MaTEeMaTHYECKHX PACcCYKJIEHUH, UX TPUMEHUMOCTb BO BCeX 00JIACTIX YEI0BEUECKON
JEeATEIIHOCTH.
ymembp:
. pacro3HaBaTh Ha YePTEKaX U MOJIEIISX IPOCTPAHCTBEHHBIE ()OPMBI;
. COOTHOCHUTH TPEXMEpPHBIE O0BEKTHI C UX OMHCAHHSIMHE, U300pak CHUSIMH;
. ONUCHIBATH B3AMMHOE PACIIOJIOXKEHHUE MPAMBIX U TJIIOCKOCTEN B POCTPAHCTBE;
. apryMEHTHPOBAThH CBOM CYXCHHS 00 TOM PaCITOIO0KECHUH.

OcHoBHas (hopma opraHu3alryu 00pa3oBaTEIBHOI0 MpoIlecca — KJIacCHO-ypouHas cucteMa. [IpemxycMaTpruBaeTcsi IpUMEHEHHE CIECAYIONMX TEXHOIOT I
o0y4YeHHUs:

8. TPaJULIMOHHAs KJIACCHO-YPOUYHas

9. JICKIIUH

10. IPaKTUYECKUEe paboThI

11. 3JIEMEHTHI IPOOJIEMHOr0 00y4YeHUs

12. TEXHOJIOTMH yPOBHEBOU AU dhepeHranu
13. 3I0pOBbE COEpErarIe TEXHOIOT I

14. HKT

Bunel u opMbl KOHTPOJIS: TUArHOCTUYECKHE KOHTPOJIbHBIE PA0OTHI; CAMOCTOSITENIbHBIE paOOThI, KOHTPOJIbHBIE PA0OTHI, TECTHI.



B xone ocBoeHus conepkaHus MaTEMaTHYECKOT0 00pa30BaHus ydalluecs OBJIAJCBalOT pa3HOOOPa3HBIMU CIIOCOOAMHM JIEATEIILHOCTH, IPUOOPETAIOT U
COBEPIIECHCTBYIOT OMBIT: TOCTPOCHUS U UCCIICIOBAHUS MAaTEMATUYECKUX MOJIEIICH JIJIs1 ONMCAaHUs U pEeUICHUs] TPUKIIAIHBIX 3a]1a4, 3a/1a4 U3 CMEXKHbBIX
aucuUIuIiH; [1pu n3ydyenun Kkypca reoMeTpuu penaroTcs

3a0auu:

M3YYUTH HOBBIE BUBI UM CIOBBIX BEIpaKEHUH U (hopmy;

COBEPUIECHCTBOBATH IIPAKTUYECKUE HABBIKU U BBIUUCIUTENBHYIO KYJIBTYPY.

3aKpENUTh CBEACHUS O BEKTOPAaX U IEUCTBUSIX C HUMU;

BBECTHU MOHATHE KOMILJIAHAPHBIX BEKTOPOB B IPOCTPAHCTBE;

chOopMHPOBATH YMEHHUE YUAIIUXCS TPUMEHSITH BEKTOPHO-KOOPIMHATHBIN METOJI K PELISHHUIO 3a/1a4 Ha BHIYMCICHUE YTIIOB MEXAY MPSMBIMH U

IIJIOCKOCTAMMU U paCCTOHHI/Iﬁ MCXKAY ABYMS TOUKAMHU, OT TOYKH OO IMIIOCKOCTH;

JIaTh y4alUMCsl CHCTEMAaTUYECKUE CBEICHHSI 00 OCHOBHBIX TeJIaX M MOBEPXHOCTAX BpallleHUs HUIUHIPE, KOHYCe, cdepe, 1mape;
BBECTH MOHATHE 00bEMa TeJla U BHIBECTH (POPMYJIBI IS BEIUUCIEHHS 00bEMOB OCHOBHBIX MHOI'OI'PaHHUKOB.
JluTeparypa u cpeicTBa 00y4eHH:
Y4eOHUKHM B I€YATHOW U SJIEKTPOHHOU Popme:
1. Mep3znsk A.I'., Homuposckuii [I.A., [Tononckuit B.b., Akup M.C. « I'eomerpus. 11 xiacc. ba3oBelil ypoBeHbY». YUeOHUK ISl yUaluXxcs
obmreoOpa3oBarenbHbIX opranu3anuid, M. Benrana-I'pad, 2020r.;
Meronnyeckue nocoous:
2. bynko E.B., Mep3nsax A.I'., Homuposckuii [[.A., ITonorckuii B.b., SIkup M.C. «["eomeTpus 11 knacc. ba3oBblii ypoBeHb». MeToaudeckoe mocooue,
M. Benrtana-I'pad, 2020r.
3. Aunaxtuyeckuit matepuan «l'eomerpus. 11 kmace» bynko E.B., Mep3nsak A.I'., Homuposckuii . A., [Tononckuii B.b.,AAxkup M.C., M. ,Bentana —
['pad,2020r.
4 Marematuka. EI'D. [Ipaktuxym. 2020 r. ( aBt. JI.JI. Jlanmo, M.A. TlorioB)
5.JIutepatypa nis noarotoku k EI'D
[Tpunoxenus k paboueil nporpamme, anredpa U Hauajga MaTeMaTH4YECKOro aHanu3a (0a30Bblil ypoBeHb)10 - 11 knaccsl:
CaMOCTOSITeTIbHBIE H KOHTPOJIBHBIE pa0OTHI 110 BCEM TeMaM Kypca.
HNuTepHeT-pecypenbl www. edu - "Poccuiickoe oOpa3zoBanue" denepanbHbIi MOpTa.
www.school.edu - "Poccuiickuii 0011e00pa3oBaTeNIbHbIN MOpTai'.
www.school-collection.edu.ru/ Exunas xomiekuus 1iuGpoBbIx 00pa30BaTEIbHBIX PECYPCOB
www.mathvaz.ru - docbe HMIKOJBHOTO YUHUTENIs MATEMATUKU
JlokymeHnTanus, paboure MaTepuasbl AJI yUUTEIsI MATEMaTUKU
www.it-n.ru "Cersb TBOpYeCKHX yuuTeei"
www .festival.1september.ru  ®dectuBans negaroruueckux uaei "OTKPHITHIA YPOK"

7.

Texuuueckue cpeacTrsa 00y4yeHus



https://www.google.com/url?q=http://www.edu.ru/index.php&sa=D&ust=1603657090698000&usg=AOvVaw2mx9OunqO--etaub5TljDP
https://www.google.com/url?q=http://www.school.edu.ru/&sa=D&ust=1603657090699000&usg=AOvVaw3n5tL9qjEy3TMgCS9qchVB
https://www.google.com/url?q=http://www.mathvaz.ru/&sa=D&ust=1603657090699000&usg=AOvVaw1XXKwmE-bVvXOCJPZA0Sxj
https://www.google.com/url?q=http://www.it-n.ru&sa=D&ust=1603657090699000&usg=AOvVaw2BXUyIFExIuoQSOsQ2YrEU
https://www.google.com/url?q=http://www.it-n.ru/&sa=D&ust=1603657090700000&usg=AOvVaw31wRly7NfajOun6PKVWo9P
https://www.google.com/url?q=http://festival.1september.ru/&sa=D&ust=1603657090700000&usg=AOvVaw1oZGaf-_iJt-SD1utHqyrE

5. Kommbrotep, MequanpoeKkTop, MHTepaKTUBHAS JOCKa
6. Ypoku ['eomerpuu 10, 11 knaccel. — M.: OOO «Kupwut u Medonuii», 2007.
7. OtkpbiTast MaTemaTtuka. [lnanumerpus. / A.A. Xacanos; [log pegaxuueit T.C.

HNurepHeT-pecypehbl

11. 1. www. edu - "Poccuiickoe obpa3oBanue" dDenepaabHbIA TOPTAIL.
12. 2. www.school.edu - "Poccuiickuii o0meoopazoBaTeabHbIi mopran.
13. 3. www.school-collection.edu.ru/ Enunas xomekuus udpoBsix 00pa3oBaTeIbHBIX PECYpPCOB
14. 4. www.mathvaz.ru - docbe HIKOJBHOIO YUUTENS] MATEMATUKHU
15. JIokyMeHTaImus, paboune MaTepruasIbl IJIsl YUUTENST MATEMATHKH
5. www.it-n.ru "CeTb TBOPYECKHUX yuHuTedeH"
16. 6. www .festival.1september.ru ®ectuBans negaroruueckux uiaen "OTKPBITBINA YPOK"

Hlkana oyenusanusa:
Kpumepuu ouyenueanusa 3nanuii, yMeHUil U HAGLIKOE
odyuauuxca no mamemamuxe.
(Cornacuo Meroanueckomy nucbMy «Hampasienust paboTsl yunTeneil MaTeMaTUKY 10 UCIOJHEHUIO €IMHBIX TPeOOBAaHUI MPenolaBaHus MIpeaMeTa Ha
COBPEMEHHOM 3Tare pa3BUTHUS IIKOJIbD»)
Jln1s OLleHKH TOCTHKEHUH ydaliuxcs NpuMeHseTcs msTuOauibHas CUCTEMa OLICHUBAHMUSL.
HopMbl onieHKH:
1. OeHKa NHCBMEHHBIX KOHTPOJIBHBIX PA00T 00y4YaromuXxcs o MaTeMaTHKe.
Omeem oyenusaemcs OMMEmMKOU «3», ecu:
1) pabGoTa BhINOIHEHA HOJIHOCTBIO;I
2) B JIOTUYECKUX PACCYKACHUSIX U 000CHOBAHUU PEIICHUS HET MPOOENOoB U OUIMOO0K;
3) B pellleHud HEeT MaTeMaTUYEeCKUX OMMOOK (BO3MOXKHA OJIHA HETOUHOCTh, OMUCKA, KOTOpasi He SBJIAETCS CIEeJCTBUEM HE3HAHUS MM HEINOHUM aHUS
y4e0HOT0 MaTepHasna).
Ommemxa «4» cmagumcs, eciu:
1) pabota BBITIOJIHEHA MIOJIHOCTBIO, HO 000CHOBaHUS 11aroB peleHust HEJI0CTaTOYHbI
(ecn ymeHne 000CHOBBIBATh PACCYKIEHUS HE SIBSIOCH CIEUaIbHBIM 00BEKTOM ITPOBEPKH);
2)nonyuieHbl OfHa OmMOKa MM €CTh JIBa — TPU HeZo4éTa B BBIKJIAJKAX, PUCYHKAX, YEPTEKax MJIM Tpadukax (€ciu 3TU BUIbl pabOT HE SBISINCH
CIIeaIbHBIM 00BbEKTOM ITPOBEPKH).
Ommemka «3» cmagumcsi, eciu:
1) nomyuieno Oosiee onHOM ommMOKM WM Oojee JBYX — TpeX HEIOYETOB B BBIKIAJAKAX, yepTekax Wi rpadukax, Ho oOyuaromuiics obsagaet
00s13aTeIbHBIMU YMEHUSMU T10 TPOBEPSEMOI TeME.
Ommemxka «2» cmagumcs, eciu:
1) nomy1eHs! CyIecTBEHHbIE OMIMOKH, TOKA3aBIIKe, YTO oO0ydaronmiics He o01agaer 00s3aTeIbHBIMUA YMEHUSMHU 10 JJAHHOM TeMe B MOJTHOM Mepe.
Ommemxa «1» cmasumcs, ecu:



https://www.google.com/url?q=http://www.edu.ru/index.php&sa=D&ust=1603657090701000&usg=AOvVaw1VAB_oKXPVfHXVepv2yGrk
https://www.google.com/url?q=http://www.school.edu.ru/&sa=D&ust=1603657090702000&usg=AOvVaw3fp-egSVdjHeaZXN3zl56R
https://www.google.com/url?q=http://www.mathvaz.ru/&sa=D&ust=1603657090702000&usg=AOvVaw1jzmw6txWrj1uYyZsGDE7x
https://www.google.com/url?q=http://www.it-n.ru&sa=D&ust=1603657090703000&usg=AOvVaw1v9GtmxmJdElvLFi9lw0vG
https://www.google.com/url?q=http://www.it-n.ru/&sa=D&ust=1603657090703000&usg=AOvVaw2uosNXixufBPaGktuZE9dI
https://www.google.com/url?q=http://festival.1september.ru/&sa=D&ust=1603657090703000&usg=AOvVaw3k1XO9oCRAUQ6k_TAsUc0t

1)pabota moka3zana MmoJiHOe OTCYTCTBUE Y 00y4arouierocsi 00si3aTeNbHbIX 3HAHUNM U YMEHHH MO MPOBEPSEeMON TeMe WM 3HaYUTeNbHas 4acTh pa0oThl
BBITMOJIHEHA HE CAMOCTOSITEIBHO.

Y4uTenb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIM OTBET Ha BOIPOC MJIM OPUTHMHAIBHOE PEIICHUE 33/1aud, KOTOPhIE CBUJIETEIHCTBYIOT O BBIC OKOM
MaTEMaTHYECKOM pa3BUTUU OOYdYArOMIErocs; 3a pemieHue Oojee CIOKHOW 3aJadyd WM OTBET Ha 0oJiee CIOXKHBI BOMPOC, MPEIJIOKECHHbBIS
o0yyJaromiemMycs JOMOJTHUATEIBHO TIOCIIE BBITOIHEHUS UM KaKUX-TH00 IPYTUX 3aJaHHH.

2.0ueHnKa ycmHuslx 0meemoe 00yHarnuuxcsa no Mamemamuxe

Omeem oyenusaemcs OMMemKkou «J», eciu Y4eHuK:

. MOJIHO PACKPBLI COJIEPIKaHNEe MaTepuaia B 00beMe, MPeayCMOTPEHHOM MPOrPaMMOi U Y4eOHUKOM;

. M3JIOKHUJI MaTepual TPAaMOTHBIM SI3BIKOM, TOYHO HCIOJIb3Ysl MaTEMaTHUYECKYyI0 TEPMUHOJOTHIO W CHUMBOJHMKY, B OIPEICICHHON
JIOTUYECKOH IOCIICIOBATCIIEHOCTH,

o MPaBUIILHO BBIMOJIHIII PUCYHKH, YEPTEKH, rpauKH, COMMyTCTBYIOLINE OTBETY;

D MOKa3ajdl yMEHHE WJIIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU MpPUMEpaMH, MPUMEHATh €€ B HOBOW CHUTyallMd TPH BBIOJIHEHUU
MPaKTUYECKOT0 3aaHusl;

. MIPOJIEM OHCTPHUPOBAJI 3HAHUE TEOPUH PAHEE U3YUEHHBIX COMYTCTBYIOMIUX TeM, C(HOPMUPOBAHHOCTh M YCTOWYMUBOCTH HCIIOIB3YEMBIX TPH
OTBETE YMEHHI U HABBIKOB;

o OTBEYAJI CAMOCTOSITEJIbHO, 0€3 HAaBOISIIMX BOIIPOCOB YUHUTEIIS;

D BO3MOKHBI OJTHA — JIB€ HETOYHOCTHU MPH OCBEIIEHWE BTOPOCTEIEHHBIX BOIMPOCOB WJIM B BBIKJIAJKaX, KOTOPbIE YYCHUK JIETKO MCIPaBHII
MoCJIe 3aMEeUaHus yUUTE.

Omeem oyenusaemcst OMmmMemrou «4»,
ecu yoosnemeopsiem 6 0CHOBHOM MpPedOBAHUIM HA OYEHKY «I»,
HO NPU 3MOM UMeem 0OUH U3 HeOOCMAMmMKO8.

. B U3JIOKEHHUH JIOMYIICHBI HEOOJIbIINE TPOOEITBI, HE HCKA3UBIIIEEe MATEMATHIECKOE COJIEP)KaHNE OTBETA,

. JIOTTYIIIEHBI OIMH — JIBAa HEJ0UeTa MPU OCBEIIEHUH OCHOBHOT'O COJIEpKaHUsl OTBETA, UCIIPABIICHHbBIE TTOCIIEC 3aMEUaHUS YUUTEIS;

D JIOTTYIIEHBI OIMMOKA MM 00Jiee IBYX HEIOUETOB IIPHU OCBEIICHHH BTOPOCTEIIEHHBIX BOIMIPOCOB WJIM B BBIKJIAJKAX, JIETKO MCITPABICHHBIC
MOCJIe 3aMEYaHus YUUTENS.

OtmeTka «3» CTaBUTCS B CJIEAYIOLIUX CIydasiX:

. HEIOJIHO PACKPBITO COAEpPKaHUE MaTepraia (coaepkaHue U3J0KeHO (hparMeHTapHO, HE BCET1a MOCJIEI0BATEIbHO), HO MOKa3aHOo 001Iee
MOHMMaHWEe BOIPOCA M IMPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC JJIS YCBOCHHsI MPOrpaMMHOro Marepuaia (ompenencHbl «TpeOOBaHUSAMU K
MaTeMaTHYECKOHN MOJrOTOBKE yUaIUXCs» B HACTOSIIEH ITporpaMMe TI0 MaTEeMaTHKE);

D HMMEJIMCh 3aTPYIHCHUS WIH JOIYIIEHBI OIIMOKH B ONPEASICHIN MaTeMaTHYECKOW TEPMHUHOJIOTUH, YePTEKaX, BbIKJIaIKaX, UCITPABIICHHBIC
MOCJI€ HECKOJIBKUX HABOASIINX BOIIPOCOB YUUTEIIS;

. YUEHUK HE CIIPABUIICS C MPUMEHEHHEM TEOPHH B HOBOW CHUTYyaIluW MPH BBHITIOJTHEHUU MPAKTUYECKOTO 3aJIaHUsI, HO BBITIOJHUI 3 aJaHuUs
00513aTeTTbHOT'0 YPOBHS CIOKHOCTH T10 TAHHOH TeMe;

. P JOCTATOYHOM 3HAHHUH TEOPETHUECKOTO MaTepraia BhISIBIEHA HEOCTATOUYHAS CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

Ommemxka «2» cmasumcsi 8 Cie0yrOuWUX Cayyasnx.



e HE PacKpbITO OCHOBHOE COJI€pkKaHKUE yd4eOHOr0 MaTepuaa;
. 00HapyKEHO HE3HaAHUE YUEHUKOM OoJbllel nin Hanbosee BaKHOW 4acTh yueOHOro MaTepuala;

o AOIMY I CHBI OIIMOKHA B OmpeaAcCICHUN HOHﬂTHﬁ, IIpyu HUCIOJIb30BaHUU MaTeMaTH4eCKOH TEPMUHOJIOIMH, B PHUCYHKaX, YCPTECKAX HJIN
rpaq)m(ax, B BBIKJIaJIKaX, KOTOPBIC HC UCHPABJICHBI ITOCJIC HECKOJIBKUX HABOAAIINX BOITPOCOB YUUTCIIA.

Ommemka «1» cmasumces, eciu:

. yY4EHUK OOHApy>KUJ TOJIHOC HE3HAHHE M HEMOHWMaHWE M3ydaeMoro yu4eOHOro MarepHuasia Wi He CMOr OTBETHTh HH HAa OJUH U3
MOCTABJICHHBIX BOIIPOCOB 110 U3yYEHHOMY MaTepualy.

I'padpuxk koHTpOBLHBIX padoT B 11a kiaacce no npeamery «['eomeTpus»

Jara

Tema KOHTPOJILHOH PadOTHI

MIPOCTPAHCTBE»

KonrtponpeHas pabora Ne 1 o teme «KoopauHaTsl 1 BEKTOPHI B

MHOT'OI'PaHHHUKAMM)).

KonTpomnbHas padora Ne 2 o remam «{umuuap. Konyc. Y ceueHHsbii
koHyc. KomMOvMHanuu nuimHapa, KOHyca U yCEYeHHOro KOHYyca C

KonTponbHas padora Ne 3 mo Temam « Cdepa u map. YpaBHeHHE CHEpHI,
KOMOWHAIIMY Iapa ¢ MHOTOrpaHHUKAMU, IUJIMHAPOM U KOHYCOM.

KonTponbaas padora Ne 4 o Teme «O0BEMBI MHOTOT pAaHHUKOB)

cepbi»

Kountponsnas pa6ota Ne 5 mo remam «O0BEMBI Ten Bpalenus. [1nomans

y4aImXxcs»

KonTpombHas padora Ne6 «O6001IEHNE U CUCTEMAaTH3allHisI 3HAHUH

TemaTnueckoe nuIanupoBanue no reomerpun Ha 2021-2022 yu.roa (u3 pacuera 34 Henenu)

YueoOnuk: «'eomerpus» pas 11 kaacca. Aprop: A.I'. Mepsasik, [I.A. Homuposcknii, B.b. Ilononcknii, M.C. SAAxup

Yuureasn: Kyxra P.K. 11 kiacc, 2 yaca B HegeJir0. Becero 68 uacos.

ypoKa

No Tema ypoxka

Bun koHTpONsS

TpeboBaHue K ypoBHIO yCBOEHUS MaTepuaa

Jlata

KoppekTtuposka

KoopauHaTsl 1 BeKTOpPHI B IpocTpancTBe (164)

1 JlexapTOBBI KOOPAMHATHI
TOYKU B IPOCTPAHCTBE

OpOHTAIBHBIN
OIpocC

2 JlexapTOBBI KOOPIUHATHI
TOYKU B IPOCTPAHCTBE

OpOHTAIBHBIN
OIpocC

3 BekTops! B mpocTpaHCcTBE

OpOHTAIBHBIN
oIpoc

Yuawuecs nayvamoca
Onucviéams TOHATHUS: TIPSMOYTOJIbHAS CHCTEMa KOOPIUHAT B
MPOCTPAHCTBE, KOOPJAMHATHI TOYKH, BEKTOD, COHAIIPABICHHBIE 1
MPOTHBOIIOJIOKHO HAIIPABICHHBIE BEKTOPHI, ITapaJLIeIbHBIH
HepeHoC Ha BEKTOP, CyMMa BEKTOPOB, TOMOTETHS C
KO3 GUIIEHTOM, PAaBHBIM 1, YTOJI MEXITY
BeKTOpaMu. Qopmyauposams ONpeNeTIeHHIS: KOIUTHHEAPHBIX




4 Bekrtopsl B ipoctpancTBe | OpOHTANBHBIN
oInpoc
5 CnoxxeHue v BBIYMTaHUE OpOoHTAIBHBIN
BEKTOPOB ornpoc
6 CnoxxeHue U BBIYMTaHUE Teopernueckuit
BEKTOPOB orpoc
[IpoBepounas
pabora
7 YMHOKEHHE BEKTOPA Ha OpOoHTAIBHBIN
yucno. ['omoreTus onpoc
8 YMHOXEHHE BEKTOpa Ha OpoHTAIBHBIN
yucno. ['omoreTus onpoc
9 YMHOKEHHUE BEKTOpa Ha Teopetnueckuit
gucio. ['omorerus orpoc
IIposepounas
pabora
10 | Cxanspuoe npousBeneHue | OpoHTANbHBIH
BEKTOPOB orpoc
11 | Ckanspuoe npousBeneHue | OpoHTaTbHBII
BEKTOPOB oIpoc
12 | CkanspHoe mpousBeneHue | TeopeTnyeckuid
BEKTOPOB ornpoc
IIpoBepounas
paboTa
13 | I'eomerpuyeckoe MeCTO DpoHTATBHBII
TOUYEK MPOCTPAHCTBA. orpoc
YpaBHEHU € IOCKOCTH
14 | Teomerpuyeckoe MECTO [IpoBepounas
TOUYEK IPOCTPAHCTBA. pabota
YpaBHEHUE JIOCKOCTH
15 | I'eomerpuyeckoe MecTo 3auer
TOUYEK MPOCTPAHCTBA.
YpaBHEHU € MJIOCKOCTU
16 | Kourpoabnas padora Ne | KontpomnbHast
1 no Teme «Koopaunarer | pabota

U BEKTOPbI B
NPOCTPAHCTBE»

BEKTOPOB, PABHBIX BEKTOPOB, PA3HOCTU BEKTOPOB,
IIPOTHBOIOJIOKHBIX BEKTOPOB, IIPOM3BENEHHS BEKTOPA U YUCIIA,
CKaJISIPHOTO IIPOU3BENEHUS IByX BEKTOPOB, TEOMETPUIECKOTO
MecTa TO4eK, OMCCEeKTpHca JBYTPAHHOTO yIia, ypaBHEHUS
¢urypsl. Joxkazvieams GOpMyYIIBL: PACCTOSHUS MEKITY ABYMS
TOYKaMH (C 3aJaHHBIMU KOOPIMHATAMH ), KOOPAWHAT CEPEANHBI
OTpe3Ka, KOOPAUHAT CyMMBI U Pa3HOCTH BEKTOPOB, CKAISIPHOTO
MIPOU3BEACHUS IBYX BEKTOPOB, ISl BHIYUCIEHUS KOCUHYCa YIia
MEX]Y IBYMsI HEHYJIEBBIMH BEKTOPAMHU.

Dopmynuposamsv u 0okazvieams TEOPEMBL: 0 KOOPAUHATAX
BeKTOpa (TpH 3aJaHHBIX KOOPMHATAX €ro Hayajla U KOHIa), O
KOJIJIMHEAPHBIX BEKTOPAX, O CKAIAPHOM MPOU3BEACHNUU JIBYX
NEPIIEHIUKYJISPHBIX BEKTOPOB, 0 ['MT, paBHOynaéHHBIX OT
KOHLIOB 0Tpe3ka, 0 'MT, npunHaiexammux JByrpaHHOMY yIIIy U
pPaBHOYIANEHHBIX OT €ro rpaHeil, 00 ypaBHEHHUH IJIOCKOCTH, O
BEKTOpE, NEPIEHANKYIIIPHOM JAaHHOU IUIOCKOCTH.

Ilpumenamop N3ydeHHBIE ONpeNieTIeHHs, TEOPEMBI U (POPMYIIBI K
pELIEHUIO 3a/1a4.




Tesa ppamenns (294)

1 AHanu3 KOHTPOJIbHOU @poHTaANIbHBIN
pabotel. Humauap orpoc
2 Humusap Teopetuueckuii
OIpoc
3 unusap [TpoBepouHast
pabora
4 KomOunanuu nunuaapa u | @poHTaabHbII
TTPU3MBI OIpoc
5 KomOunanuu mummaapa u | @poHTaTbHBIN
IPU3MBI OIIpocC
6 Konyc OpoHTAIBHBIN
OI1poc
7 Konyc Teopernueckuit
OIpoc
8 Kownyc DpoHTATBHBIN
OIpocC
9 YcedeHHsblll KOHYC @poHTaNBHBINA
OIpocC
10 | VceueHHsblif KOHYC [TpoBepounas
pabota
11 | KomOuHanuu KoHyca u ®poHTANTBHBIN
TUPAMH/TBI OIIpocC
12| KomOuHanmu KoHyca u ®poHTANBHBIN
U PAMU/IBI OIpocC
13 | KomOuHanuu KoHYyca 1 ®pOoHTAIBHBINA
MUPAMU/IBI OIpoc
14 | Konrpoabnas padora Ne | KonTponbHas
2 mo remam «lmaunap. | pabora
Konyc. Yceuennblii
koHyc. KomOunanumn
HWJINHAPA, KOHYCa U
YCe4eHHOTI'0 KOHYca ¢
MHOTOTPAHHHKAMMY.
15 | AHanu3 KOHTPOJIBHOM DpoHTANTBHBIN
pabotel. Chepa u map. orpoc

VYpaBHeHue chepbl

Vuawuiica nayuumes

Onucvisams TIOHATHSL: IIWJIMHIP, OOKOBas IIOBEPXHOCTh
LUITHH]PA, TOBOPOT (PUTYPHI BOKPYT MPSIMOI Ha TAHHBIN YroI,
TEJO BpallleHHs, 0CEBOE CeYEHHE IIMIMHIPA, Pa3BEPTKa
IUITHH]Pa, OOKOBAsi TOBEPXHOCTH KOHYCA, OCEBOE CEUCHUE
KOHYca, pa3BEPTKA KOHYCA, YCEUEHHBIN KOHYC, yCEeUEHHAas
UpaMHK/a, ONIMCAHHAs BOKPYT yCEYEHHOTO KOHYCa, yceueHHast
NUpaMHu/Ia, BIIMCaHHasl B yCEYEHHBIN KOHYC, (Urypa Kacaercs
cepsl.
Dopmynupoeams ONPENCICHAS: TIPU3MBI, BITHCAHHOH B
MWIAHAP; TIPU3MBI, OITUCAHHOW OKOJIO IFTHH/IPA; THPAMUJIEI,
BITMCAHHOW B KOHYC; IIUPaMHU/IBI, OITUCAHHOW OKOJIO KOHYCA;
cdepsl U mapa, a TakKe UX JJIEMEHTOB; KacaTelIbHOM
IUIOCKOCTH K c(hepe; MHOTOTpaHHHKa, BIIMCAHHOTO B cdepy;
MHOTOTPaHHHKA, OIIMCAHHOTO OKOJIO C(epbl; MMINHIIPA,
BITHCAHHOTO B c(hepy; KOHyca, BIHCAHHOTO B cdepy;
YCEUEHHOTO KOHYCA, BIMCAHHOTO B cepy; HMINH/PA,
OTIMCaHHOTO OKOJIO c(hepbl, KOHYCa, OIMCAHHOTO OKOJIO CEpPHI;
YCEUEHHOTO KOHYCA, OTIMCAHHOTO OKOJIO
chepsl. Joxazvieams GOPMYIIBL: TUIOMAIHA TTOTHON
MOBEPXHOCTH LIMIIMHJIPA, TUTOIAAN OOKOBOI MOBEPXHOCTH
KOHYca, TUIOIaay OOKOBOH MOBEPXHOCTH YCEUEHHOTO KOHYCA.

Dopmynuposams u 00KA3b18aMb TEOPEMBL: 00 ypaBHEHHHU CephI
JIAaHHOTO paJiyca ¢ HEHTPOM B JIAHHOW TOYKE, O KacaTelbHOU

TUIOCKOCTH K c(hepe U e€ CIeCTBHE.
Ipumensims N3y4eHHbBIE ONIPEEIEHHs, TEOPEMBI U POPMYIIBI K
penIeHuto 3a1a4d




16 | Coepa u map. YpaBuenue | O@poHTAIBHBIN
chepsl OTpoc

17 | Bzaumuoe pacronoxkenne | OpoHTaIbHBIIT
cdepsl U II0CKOCTH onpoc

18 | Bzaumuoe pacronokenue | TeopeTrueckuii
cepbl U MIOCKOCTH orpoc

19 B3anmnoe pacnonoxenue | [TpoBepounas
cepbl U MI0CKOCTH paboTa

20 | MHOrorpaHHHUKH, ®poHTANBHBIN
BIMICAaHHBIC B chepy orpoc

21 | MHOrOrpaHHUKH, ®poHTaNBHBII
BIIMCaHHBIE B cepy oInpoc

22 | MHOTOrpaHHUKH, ®poHTaNTBHBII
BIHICaHHBIE B chepy orpoc

23 | MHOrorpaHHHUKH, dpoHTaTBHBII
OIMCAaHHBIE 0KOJIO Cephl | Ompoc

24 | MHOTOrpaHHUKH, @poHTaNBHBINA
OIMCaHHbIE 0KOJI0 cephl | ompoc

25 | MHOTOrpaHHUKH, @poHTaIBHBINA
OIMHCAaHHBIE OKOJIO cheprl | ompoc

26 KomOunanuu munmuaapa u | @poHTaabHbIH
cdepsl, KoHyca B chepsl orpoc

27 KomOunanuu tumiaapa U | OpoHTanbHbIH
cdepbl, KOHyca U chepsl OIIpocC

28 KoMmOuHanuu muanHapa 1 | 3ader
cdepbl, KoHyca U chepsl

29 | KonTpoabHas padora Ne | KoHTposnbHas
3 no remam «Cdepa u paboTa
map. YpasHeHue cdepsl,
KOMOMHAIIMM 1Iapa ¢
MHOTOTPaHHHKAMH,
HIJIMHAPOM H KOHYCOM).

O0bémbl Tedr. Ilnomaas chepnl (174)

1 AHanmus KOHTPO JIbHOU (DpOHTaHBHHﬁ Dopmynuposams onpeneacHus: 00bEMa Tena, TIIONIaax

paboTel. O0BeEM Tera. onpoc TTOBEPXHOCTH HIapa.

DopMyJIbI LISt




BBEIUMCIIEHUSA 00bEMA
TIPU3MBI

2 O6bem Tena. Dopmysl ®poHTaANbHBIN
JUISL BEIYHCIIEHUSA 00BEMA orpoc
IPU3MBI

3 O6bem Tena. DopMyibl OpOoHTAIBHBIN
JUTSL BEIYHCIIEHHUS 00BEMA omnpoc
TIPU3MBI

4 Dopmyisl s OpOoHTAIBHBIN
BBIUHCIICHUS 00BEMOB orpoc
MUPaMUIbl U yCeU CHHOM
MpamMu bl

5 dopmyibl 1 ®pOoHTAIBHBINA
BBIYHCIIEHUS 00bEMOB onpoc
NUpamMubl U ycedeHHOM
MpamMubl

6 DopMyJIbl 1JIs1 Teopetnueckuii
BBIYHCIICHUS 00bEMOB onpoc
NUPAMUJIBI U YCEUEHHOU
UpamMuIbl

7 dopmynbl st [TpoBepounast
BBIYHMCIICHUS 00bEMOB pabora
NUpaMUIbl U yCEUECHHON
UpaMUIbI

8 DopmyJIbl LI OpoHTAIBHBIN
BBIYHUCIIEHUS 00HEMOB onpoc
NUpaMUbl U yCEUEHHON
UpaMUIbI

9 KounTpoabnas padora Ne | KonrponbHas
4 no teme «O0BEMBI pabora
MHOTOTPAHHUKOB)

10 | Ananu3 KOHTPOJIBHOMI DpoHTAIBHBIN
pabotel. OOBEMBI TE orpoc
BpaIeHus

11 | O6BemBbI TN BpaleHUs DpOoHTATBHBIN

OIpoc

Hoxazvieams Ghopmyibl: 00bEMa MPU3MbI, 00bEMA MTUPAMH/IBI,
00béMa yceu€HHOW THpaMuibl, 00bEMa KOHYca, 00bEMa
yCe4EHHOTO KOHYyca, 00bEéMa UIMHIIPa, 00bEMa 11apa,
Iomaau chepsl.
Ipumenamy N3ydeHHbIE ONpeNieTIeHHS, TEOPEMBI U GOPMYIIBI K
pELIEeHHIO 32139




12 OO6beMbl TeJ BpalEeHUs Teopernueckuit
oInpoc
13 | O6BemBbI TEN BpaleHUs DpoHTAIBHBIN
ornpoc
14 | O6BemMBbI TET BpaleHUS TeopeTrueckuii
oInpoc
15 | Tnomans cheps DpoHTATBHBIN
oInpoc
16 | Tnomans cheps 3auer
17 | Kourposabnas padora Ne | KonTponbHast
5 no remam «O0BEMBI pabora
TeJI BpallleHUsl.
Iaomwaas chepbi»
IloBTOpEeHUE M cucTEeMATH3aIUA Y4eOHOro MaTepuana (64)
1 [ToBTopenue. Pacctosinne | @poHTANbHBIM
MEXAY IPSAMBIMH U orpoc
mIockocTsaMu. Pacctosinue
OT TOYKH A0 IIPSMOM U
J10 IIJIOCKOCTH
2 IToBTopenue. Yron mexnay | OpoHTanbHBII
HPSIMOM U MIIOCKOCTBIO orpoc
VYron mexay
MJIOCKOCTAMH. YTOJI
MEXTY
CKpEUIMBAIOIINMHUCS
MPSIMBIMH
3 | loBropenue. DpoHTAIBHBIN
MHOrorpaHHHKHU. OIIpoC
4 [ToTopenue. Tena @poHTaANBHBIN
BpAaICHUS. orpoc
5 Konrpoabnas paéora KonTposnbHas
Ne6 «O06001IeHE U pabota
CHCTEMATHU3AIUA 3HAHM I
YUYAIIHXCSD)
6 AHann3 KOHTPOJIbHOU OpOHTAIBHBIN
paboTHI. orpoc




