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IHosicHuTeNLHAA 3aNIUCKA

Pabouast mporpamMma 1o reoMeTpuu cocTaBiieHa i ydanmxcs 9-x  knmaccoB MBOY rumnuazum Ne2 B
COOTBETCTBUU ¢ (enepaibHOl pabouell mporpaMMoil OCHOBHOrO o0miero oOpa3oBaHus. MareMaTuka.
Yrinyonéuueii ypoBeHb (s 5—9 kimaccoB o0pa3oBaTeNbHBIX OpraHu3anuii) (yTB. mpukazoM MUHHUCTEpCTBA
npocsemennss PO or 18.05.2023 1. Ne370) u HampaBiieHa Ha peayM3aiuio QeaepaabHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOro o0miero oOpa3oBaHus (C M3MEHEHUSMH U JIOTIOJHEHUSIMH),
YTBEPKIAEHHOTO mpukazoM MunucrtepctBa npocseuieHuss PO, or 31.05.2021 r. Ne287. B mporpamme y4TeHbI
uaen W nonoxkeHus KoHuenmuu pa3BUTHS MaTeMaTHdeckoro oOpasoBanus B Poccuiickoit denepanuu.
[IporpaMMa OpHEHTHpOBaHA Ha I1IEJEBbIE MPUOPUTETHI TYXOBHO-HPABCTBEHHOTO pPAa3BUTHs, BOCIUTAHUS U
COLMAIIN3aLMHU 00y4Jaronuxcs, chopMyarupoBaHHbIe B (heaepaibHON padoyeil mporpaMMe BOCTIUTAHHS.

[Iporpamma peanuzyercs nocpeactsom Y MK no reomerpun JI. C. ATaHacsiHa U XapakTepHu3yeTcst
palroHaIbHBIM COYETAHHEM JIOTUYECKOU CTPOTOCTH M T€OMETPHUECKO HarisAHoCTH. [Iporpamma yrimy0néHHoro
YPOBHSI 1a€T BO3MOKHOCTD PACIIMPUTh U YIIYOUTh KPYT H3y4aeMbIX BOIIPOCOB, CO37aTh 00Jiee 1EeJI0CTHOE
MPEJICTABICHHUE O CUCTEME MAaTeMAaTUYECKUX 3HAHHM, chOpMUPOBATH 00JIee YCTOWYUBBIE U OCO3ZHAHHBIC YMEHUSI.

['eomeTpusi Kak OAWMH K3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTUKH, MMEIOIIMN CBOEHU LEIbIO
o0ecreunTh U3ydeHHE CBOWCTB M pa3MepoB (UTyp, UX OTHOIICHHWH M B3aMMHOE PACIIONOXKEHHE, OMHUPACTCS Ha
JIOTUYECKYIO, JI0KA3aTeIbHYIO JUHUIO. [[eHHOCTh M3y4eHHUs] TEOMETPUU B OCHOBHOM INKOJIEC 3aKIIOYAETCS B TOM,
YTO O0O0ydYaromuiics CMOXET HAy4YUThCsl MPOBOAMTH JIOKa3aTelIbHbIE PACCYXKACHUS, CTPOUTH JIOTUYECKUE
YMO3aKJIIOUEeHHsI, JOKA3bIBaTh HCTHUHHBIC YTBEPXKICHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJUTH
paccyXJIeHUs OT MPOTHBHOrO, OTIWYATh CBOWCTBA OT MPHU3HAKOB, (HOPMYIHPOBATH OOpATHBIE YTBEPKICHUS.
Oco6oe 3HaueHNE TOKa3aTeIbHAS JIMHUS UMEET JJIs1 yTIyOaEHHOTO U3YUCHUSI MAaTEMATHUKH.

C npyroil xe CTOpPOHBI, HE CJEAYyeT YIYyCKaTb HHU OJHOM BO3MOXHOCTH JaBAaTh IMPUMEPBI JOTHYECKUX
3aKJIIOUYEHUN, KOTOphIE KyJda B OOJIbIIEH Mepe, YeM HJies aKCHOM, SIBIISIIOTCS UCTUHHBIMU U €IMHCTBEHHBIMH
JBUTATETSIMU MaTEeMAaTUYECKOTO MBIIUICHU». BaxkHO, 4TOOBI yUYEeHUK, OBJIAJEBIINI HCKYCCTBOM PacCyKIaTh, MOT
MPUMEHATh €r0 M B OKpY’Karoliel >ku3Hu. M B 9TOM COCTOUT BaXKHO€ BOCIUTATEILHOE 3HAUYECHUE W3y4YeHUS
T€OMETPUH, NIPUCYILIEE UMEHHO OT€YECTBEHHOM MaTeMaTH4eCKOM MIKOJIE.

BTopoii 1nenpo n3ydeHus TeOMETPUH SBIISETCS HAYYUTHCS MCIOJIb30BaTh €€ B KaYECTBE MHCTPYMEHTA MpHU
PELIEHNH KaK MaTeMaTHYECKUX, TAK U MPAKTUUECKUX 3a]]a4, BCTPEYAIOLUXCS B PEAIbHOU KU3HU. YUEHUK JI0JKEH
HAYYUTHCSI OMPEACIIUTh T€OMETPUUECKYIO (UTYPY, OMHUCATh CJIOBAMH UYEPTEXK WM PUCYHOK, HAWTHU TLIOMIA[b
3eMENBHOT0 Y4acTKa, pPacCyuTaTh HEOOXOIMMYIO JIJIMHY ONTOBOJOKOHHOTO Ka0ens Wiu TpeOdyeMmble pa3Mepbl
rapaxka Jjisi aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIHUTENIbHAS JIMHUS B W3YYECHUU TEOMETPUU B
IIKOJIe, HE MEHee BakHas, uyeM mepBas. CrocoOCTBOBAaTh 3TOMY MOTYT 3ajaud MPAKTUYECKOTO Xapakrepa, MpH
pPacCMOTPEHUH KOTOPHIX MOXXHO OO0ydaTh JETe CTPOUTh MaTeMaTHYECKHE MOJEIN PEATbHBIX IKU3HCHHBIX
CUTyallMii, TPOBOJUTH BBIYUCIEHUS M OLICHUBATh aJ€KBAaTHOCTb IIOJYYEHHOro pe3yibrara. KpailHe BakHO
NoAUEPKUBATh CBS3W TEOMETPUU C JPYTUMU TpeaMeTaMH, MOTHBHPOBATh HCIIOJIB30BATh OMpPEIeIeHUs
TeOMETPUUYECKUX (UTYpP U MOHITHH, JEMOHCTPUPOBATH MPUMEHEHHUE MOJYUEHHBIX YMEHUN B (DU3HKE U TEXHHKE.
OTu cBsi3u Hambojee SpKo BUAHBI B TeMax «BekTopel», «TpHUroHOMETpHYecKHe COOTHOLIEHUs», «Meron
koopauHat» u «Teopema [Tudaropar.

Oco0eHHOCTh Kypca YriayOJaEHHOTO M3y4YEHHUs T€OMETPUH COCTOUT HE B TOM, YTO T00ABISIETCS OOJIBIIOE
KOJIMYECTBO HOBBIX TEM, a B TOM, YTO Y4YalllUE€CS] HE MPOCTO 3HAKOMSTCS C OMNPEACIIEHHBIMU TMOHATUSAMH, a
YBEpPEHHO OBJIa/IeBatoT UMH. CyIIECTBYIOIIME TEMBI IPOrPaMMbl 0a30BOT0 Kypca T€OMETPUHU M3ydaroTCs Ha OoJiee
rIyOOKOM ypOBHE, a yJalluecs MpUoOpeTaloT YMEHHs, TTOMOTAONIME UM YBEPEHHO MPUMEHSTh CBOM 3HAHUS HE
TOJIKO B MaTeMaTHKe, HO M B CMEXHBIX IMpeAMeTaxX, Mpexae Bcero (u3uke W HMHPOpMATHKE, a TaKKe
MOJIb30BATHCA MOTYYEHHBIMU 3HAHUSIMU TIPU PEIICHUHU MPAKTUYECKUX 3a/1a4.

Ha uzyuenue reomerpuu B 9 kiacce orBoautes 102 yaca yueOHOTO BpeMEHH B T'0J1, 3 yaca B HEJEIIO.

Paznea |. Coneprkanue yueOHoro npeamera (Kypca)



Bekmopu! (20 u)

Bekropsl Ha minockoctu. Ciiok€HHME M BBIYMTAHUE BEKTOPOB — IIpaBWJIa TPEYrOJbHUKA M IIapajliesiorpamma.
YMHOxeHne BekTopa Ha uucio. Koopaunatel BekTopa. CiiokeHUE M BBIYUTAHUE BEKTOPOB, YMHOKEHUE BEKTOpA
Ha yMciIo B KoopauHatax. [IpuMeHeHne BeKTopoB B (pu3HKe, LIEHTP Macc.

[lonarue o Gasuce (Ha miaockocTu). PasznoxeHuss BeKTOpoB mo Gasucy. CKajsipHOE HPOHM3BEICHUE BEKTOPOB,
IFE€OMETPUYECKUI CMBICI M BBIPaXEHHE B JIEKaPTOBBIX KOOpAMHATax. JIMCTpUOYTHBHOCTH CKAJSPHOTO
npoussesneHus. CKaasipHOE NPOU3BEACHNE U ITpoelupoBanre. [I[puMeHeHre cKaasipHOro NPOU3BEAEHUS BEKTOPOB
JUIsL HAXOXKICHMSI JUIMH U YIJIOB. PelleHne reoMeTpuYeCcKrX 3a1a4 ¢ IIOMOIIBIO CKAJIIPHOTO TPOU3BEICHUS.
Memod koopduHam(10 u)

VYpaBHeHHE TPSMON Ha IUIOCKOCTH. YTJIOBOW KO3(h(UIMEHT W CBOOOAHBIA YE€H, MX T'€OMETPHYECKHH CMBICII.
[MTapannenbHOCTb ¥ NEPIEHANKYIISIPHOCT NPAMBIX (4epe3 YIII0BOi KO3 GHULIMEHT).

YpaBHeHue OKpyxHOCTU. HaxoxeHHne repece4eHni OKpPYKHOCTEN U IIPSAMBIX B KoopauHarax. GopMyiia paccTosHUS
OT TOYKU A0 npsmol. Ilnomane napamienorpaMma B KOOpJIMHATAX, HNOHATHE 00 OPMEHTHPOBAHHOM IIOIIAIM.
[Ipumenenue MeToa KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1a4aX.

PeweHue mpey20abHUKOB (22 4)

Cunyc, kocunyc, TanreHc yrinos oT 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXkK1eCTBO. DOPMYIIbI IPUBEICHHUS.
Pemenne tpeyronbHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PellleHuMe DpakTH4eckux 3amad C
UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB. PellleHne 3a1a4 reoMeTpuIeCcKON ONTUKY.
TpuroHomerpudeckre (HOpMysbl Ui IUIOMAIN TPEYroibHHUKA, IMapajuieiorpaMMa, pomoba, Tpamermu. dopmyna
['epona. ®opmyiia MIOLIa A1 BBITYKJIOTO YETHIPEX YT OJIbHUKA.

Modobue mpey2onbHUK08(12 y)

Xopapl U MOJOOHBIE TPEYrOJbHUKHM B OKPY)KHOCTH. TeopeMa O IpPOU3BEIEHUU OTPE3KOB XOpJI, TEOPEMBI O
IIPOM3BEICHUN OTPE3KOB CEKyIUX, TeopeMa O KBajapaTe KacareiabHOW. lIpuMeHeHume mnpu pemeHuu
reomeTpruueckux 3anad. Teopemsl UeBbl u Menenas. [IonaTre o roMmoTeTHn.

AnuHa okpyrHocmu u naow,ado Kpyaa (16 4)

ITpaBriIbHBIE MHOTOYrOJIBHUKU. [JIMHA OKpYKHOCTH. I'panycHast u paguaHHas Mepa yIiia, BBIYUCICHUE UIMH IyT
okpykHoctel. [Imomane kpyra, cektopa, cermenta. Mcropudeckue cBeieHHs] 00 M3MEPEHUU JTMHBI OKPY>KHOCTH
Y TUIOIIAU KpyTa.

AeuxceHua naockocmu(10 4)

HentpanpHas cummerpus. lLleHTpanbHO-cumMmeTpuuHble ¢urypbsl. IloBopor. OceBas cummerpus. durypsl,
CUMMETPUYHBIE OTHOCUTEIBLHO HEKOTOPOH ocH. [lapaienbHblil nepeHoc.

[lonsiTne nBuxkeHUss U ero cpoicTBa. PaBeHcTBO ¢uryp. IlposiBieHus cumMMmeTpuu B HPUPOJE, >KUBOIUCH,
CKYJIBIITYpE, apxuTekType. Komnosunuu auxeHuil (mpocreiimue npumepsl). llpuMeHeHne B reoMeTpuuecKux
3a/1a4ax.

MoemopeHue, 060b6weHue, cucmemamu3sayus 3HaHuli (12 y)

YuyeOHO-MeTOANYECKOro odecrneueHne

Kuaacc Y4eOnas npo- Y4yeOHuKH: Ha3BaHue, | MeToaMYecKHe MATepHAJIbI | Y4eOHO-MeTOaMYecKHue Ma-
rpamMmma aBTOp (aBTOPBHI) IJISl yauTeJist (MeToanye- TepHAJIbI AJI yYalUXCs
CKHe PeKOMEeHJaluM, moco- | (padoume TeTpaam). JJieK-
oM ¥ T.1.) TpOHHbIE M (ppoBbLIe 00pa-
30BaTeIbHbIE Pecypchl
(MyJabTHMeIUITHBIE PO-
rpaMMBbl, 3JIeKTPOHHbIE
YYeOHUKH M 3aJa9YHUKH,
3JIEKTPOHHbIE OMOJINOTEKH,
BHPTyaJbHbIe J1adopaTo-
puH, HTPOBBIE NPOrPAMMBI,
KOJIJIEKIINH LA (PPOBBIX 00-
pa3oBaTeJbHBIX PeCYPCOB)
9 ®PII FCOMeTpI/IH. 7-9 kiac- Artanacsu JI.C., BYTy3OB 1. q)apKOB A.B. TecTtsl 110
cel: ydebHMK mms 00- | B.@. I'eomerpus. 9 kiace. | reomerpu. 9 kiace. K
meoOpasoBar. opraHu- | Meroauueckue yaeonuky JI. C.
sanmii / JI. C. Arana- | peKoMeHIanuu. YueOHoe | AraHacsHa u JIp.
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«I"eometpus. 7-9 knacch».
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Dx3amen, 2018. — 96 c.

2. Nuenckas M.A.
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—144 c.
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4. Tlopran «Poccuiickas
JNEKTPOHHAS  IIKOJIa»
https://resh.edu.ru/

5. ®enepalbHBIN
WHCTHUTYT IEJarOTHYECKUX
HU3MEpEHUI
http://www_fipi.ru/view

nocoowue 11 0011Ie0op.
opranuzanuii. — M.:
[Tpocsemenue, 2019

I/ICHOJ'Ib3yeMaﬂ B TEKCTE NMPOrpaMmbl CUCTEMA YCJIOBHBIX 0003HAYEHMIA.

Tun ypoka

PopMa KOHTPOJIA

YOHM-ypok 03HaKOMJIEHHUS C HOBBIM Mare-
pragom

MJI-maTemMaTHYeCKUN JUKTAHT

VY3UM- ypok 3aKkperieHust U3y4eHHOIo Ma-
Tepuaia

CP-camocrositensHas pabota

VII3Y-ypok npyuMeHEHUs 3HAHUN U YMEHUI

@O0, NO - ppoHTaNBHBIN, HUHAUBUAYAIbHBII
oIpoc

KVY-xoMOmHUpOBaHHBIN yPOK

ITP-npakTHueckas paboTa

K3V -koHTpOJIb 3HaHUHI U YMEHUI

JAM-u1akTHYeCKue MaTepruallbl

YOC3-ypok 0000111eHUi U CHUCTeMAaTU3aIluU

KP-koHTpOabHas pabora

3HAHUH

Paznen |1. [lnanupyembie pe3yJbTaThl 0CBOCHHs Y4eGHOTo npeaMera (Kypca)

OcBoenne ydye6HOro npeamera «MaTeMaTHKa» JOJDKHO 0OecleunBaTh JOCTHKEHHE HAa YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHHUs CIEIYIOIIMX JMYHOCTHBIX, METAlpPeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE Pe3yIIbTaThl OCBOCHHS MPOTPaAMMBI ydeOHOTO mpeaMeTa «MaTeMaTHKa XapaKTePU3yIOTCs:

[MaTproTHYeckoe BOCIUTAHUE:!

IMPOSBJICHUEM HHTEPECA K MPOIIJIOMY U HACTOAIEMY pOCCHI;'ICKOI\/II MaTEMaTHUKU, ICHHOCTHBIM OTHOIICHUEM
K JOCTH)KCHHUSIM POCCHUICKHMX MATEeMAaTHKOB W POCCHICKOW MATeMAaTUYECKOM MIKOJbI, K HCIOJIb30BAHUIO ITHUX
JOCTHKEHUH B IPYrUX HayKaX U MPUKIAIHBIX cepax.

I'paxaanckoe U IyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBHINIOJIHEHUIO OOSI3aHHOCTEH TpaXKAaHWHA W PEATHM3alMU €ro TpaB, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MNpPOLENyp TIPakIaHCKOTO
obmectBa (BBIOOPHI, OMPOCHI M TIP.); TOTOBHOCTBIO K OOCYXKICHHMIO OSTHYECKHX MPOOJIeM, CBS3aHHBIX C



http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://www.fipi.ru/view

MPAKTUYECKUM MPUMEHEHHEM TOCTIKEHUN HAayKH, OCO3HAHHUEM BAYKHOCTH MOPAIBHO-ITHYECKHUX MPUHIIUIIOB B
JIESITETBHOCTH YYEHOTO.

TpynoBoe BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE y4YacTHE B PEIICHWU MPAKTHUYECKHUX 3a7ad MaTEMaTHYECKOW HAmpaBIICHHOCTH,
OCO3HAaHHEM BAXXHOCTH MATEMATHUUYECKOTO OOpa30BaHHsI HA TMPOTSHKEHUH BCEH JKU3HU U YCICITHOW
po)eCCHOHAIBHON JEATENHPHOCTH U PA3BUTHEM HEOOXOJMMBIX YMEHHI; OCOZHAHHBIM BHIOOPOM U MOCTPOEHHUEM
WHIUBUAYAIILHON TpaeKTopuu OOpa3oBaHUsS W IKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HWHTEPECOB U
0OIIIECTBEHHBIX TOTPEOHOCTEH.

OCTETUYCCKOS BOCIUTAHUEC:

CIIOCOOHOCTBIO K 3MOILMOHAJIBHOMY M AICTETHYECKOMY BOCHPHATHIO MAaTeMaTHYECKHUX OOBEKTOB, 3ajad,
pelIeHuM, paccy AeHUI; yMEHHUIO BUJIETh MaTEeMAaTUUECKHE 3aKOHOMEPHOCTH B MCKYCCTBE.

I{eHHOCTH HaYYHOI'O ITO3HAHMA:

OpHUEHTAINCH B JIEATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPEACTAaBICHUI 00 OCHOBHBIX 3aKOHO-

MEpPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJIBI U 00IIeCTBA, IOHUMAHUEM MaTeMaTHYECKON HayKH Kak cepsl yenoBe-
quKOﬁ JACATCIIbHOCTH, 3TAaIlOB eé pa3BI/ITI/I$I 1 3HAYUMOCTU IJIA pa3BI/ITI/I$I OUBUWIN3allUHU, OBJIaACHHUCM A3bIKOM Ma-
TEMAaTUKH U MaTEeMaTUYECKON KYJIbTYpOH KaK CPEICTBOM ITO3HAHHS MHUPA; OBJIAJCHUEM HABbIKAMU HUCCIICIOBA-
TEJIbCKOM AeATEIbHOCTH.

Pusnyeckoe BOCOUTaHKUE, GOPMUPOBAHKUE KYIHTYPHI 3I0POBbS M SMOIIMOHAIBLHOIO 0JIArOIOIYYHS:

TOTOBHOCTBIO MPUMEHSITh MAaTEMaTHYCCKUE 3HAHUS B HHTEpPECaxX CBOETO 370POBbBS, BEICHUS 30POBOTO
o0pasa >XM3HH (3I0pOBOE NMHUTAHHE, COANIAHCHMPOBAHHBIM PEXHUM 3aHATHH M OTIbIXA, PETYISpHas (U3NUecKas
aKTUBHOCTH); C(hOPMHUPOBAHHOCTHIO HaBBIKA pe(IEKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAaKOTO XKe
npaBa JIPyroro 4ejaoBeKa.

DKOIOrHYECKOE BOCIIMTAHUE:

OpHEHTAIlMCH Ha MPUMEHEHHUE MATEMAaTHYCCKHUX 3HAHUU JUIs pElICHHS 3aaad B 00JacTH COXPaHHOCTH
OKPY)KaIOHICI\/JI CpCI[I)I, HJ'IaHI/IPOBaHI/Iﬂ HOCTYHKOB U OLCHKHW HX BO3MOXHBIX HOCJIGZICTBI/Iﬁ JUJIA Oprn(anmei/'I
Cpeibl; OCO3HAHUEM TII00aTBFHOIO XapaKTepa SKOJIOTHYECKUX MPOOJIEM | ITyTEH MX PEIICHUSI.

JIMYHOCTHBIE PE3YJAbTaThl, 00CCIICUNBAIOIIME AAANTALIMIO 00YYAIOIIECroCcss K U3MEHSIOIMMCS YCIIOBUSIM CO-

MUAJILHOU U IPUPOTHOU CPEBI:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHSAX HEONPENECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
yepe3 MPAKTUYECKYIO JIeATENIbHOCTh, B TOM YHUCIIE YMEHUE YUUThCA Y APYTUX JIFOJEH, MPHOOpEeTaTh B COBMECTHOM
JESATEIILHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3 OIbITA IPYTHX;

HE00XO0/IMMOCTBIO B (JOPMHUPOBAHUYU HOBBIX 3HAHUHN, POPMYITUPOBATh UIEH, OHATH, TUIIOTE3bI 00 00BEK-
Tax U SIBJICHUSX, B TOM YHCJIE PAHEE HE U3BECTHBIX, OCO3HABATDH J€(UIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHO-
CTeH, JIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI3OB, Tpe-
Oyroluil KOHTpMEP, KOPPEKTUPOBATh IPUHUMAEMbIe PEIIECHUS U JeHCTBUs, (GOPMYIHPOBATh U OLIEHUBATH PUCKH
U TI0CTIeICTBUS, (POPMUPOBATDH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATHI

MeranpenmMeTHble  pe3ylbTaThl ~ OCBOEHHUS  MpOrpaMMbl  yueOHoro  mpeamera  «MaremaTHKa»
XapaKTEePU3YIOTCS OBIAJCHUEM:
1) VHuBepcadbHBIMU MO3HABATEJIbHBIMH JIEHCTBUSMHU, OOECIEUUBAIOIUMU (OpMUPOBaHHE 0a30BBIX
KOTHUTUBHBIX TIPOIECCOB OO0y4aromuxcsi (OCBOCHHE METOJOB TO3HAHHUS OKPYXKAIOIIETO MHUpa; MpUMEHEHHE
JIOTUYECKHX, UCCIEA0BATEIbCKUX ONEpaluii, yMEHUH paboTath ¢ nHGOpMAaIuei).
ba3oBble mornueckme AeCTBHS:
® BBIIBIIATh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKKM MATEMAaTHUYECKUX OOBEKTOB, TOHSTHI, OTHOIICHUM
MEXIY TOHATUSAMHU; (HOPMYIUPOBATh OMpPENEICHUS TMOHATHI; YCTaHABIMBATH CYIIECTBEHHBIH MPU3HAK
KJaccu(uKanumu, OCHOBaHUS sl 000OIIEHUS U CPaBHEHUSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

® BOCIPUHUMATH, (POPMYIHpPOBATH M TPEOOPA3OBBIBATH CYXKJICHUS: YTBEPAUTEIbHBIE W OTPHIIATCIIbHBIC,
eIMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

° BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TMPOTHBOpEUYUsi B (akTaxX, IaHHBIX,
HAOIOZICHUSX M YTBEPKACHUSX; TIPEIaraTh KPUTEPUH VISl BBISIBJICHUST 3aKOHOMEPHOCTEHN M TIPOTHBOPEUHIA,




. JIeNaTh BBIBOJBI C MCTIOJb30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U MHAYKTHBHBIX YMO3aKIIOUCHHM,
YMO3AKJIFOUEHUH 10 aHAJIOTUH;

. pa3duparh T0Ka3aTeIhCTBA MATEMATUYECKUX YTBEPXKACHUU (MPsIMbIE U OT MPOTHUBHOTO), MPOBOIUTH
CaMOCTOSITENIbHO JIOKa3aTelIbcTBA MaTEeMaTUYeCKHX (aKkTOB, BBICTpAaUBaTh AapTyMEHTAIMIO, TPHUBOIUTH
IpPUMEpPhl U KOHTPIPUMEPHI, MPUMEHATh METOJ MaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
pacCyXJIeHHUSI;

. BBIOMPATh CIIOCO0 pelIeHHs] y4eOHOM 3ajaun (CpaBHUBATh HECKOJBKO BAapHUAHTOB PEIICHUS, BHIOMPATH
HanOoJiee MOAXOAAIINHN C YIETOM CaMOCTOSITEIHHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBbIe MCCIIeIOBATEIbCKHE JICHCTBUS:

® UCIOJB30BaTh BOMPOCHl KAaK WCCIICJOBATEILCKUA WHCTPYMEHT TIO3HAHWS; (OPMYIUPOBATH BOIPOCHI,
(bUKCUpYyIOIIe TPOTUBOPEYHE, ITPOOIEMY, CAMOCTOATEILHO YCTaHABINBATh HCKOMOE M JJaHHOE, (DOPMHUPOBATH
TUIOTE3Y, ApTYMEHTHPOBAThH CBOIO IMO3HIIUI0, MHEHUE;

® TIPOBOJHUTH IO CAMOCTOSITEIILHO COCTABICHHOMY IUIaHY OKCIEPHUMEHT, HCCIICIOBAaHUE MO YCTaHOBICHUIO
0COOEHHOCTEH MaTEMaTHYECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXITY COOOM;

® CaMOCTOSTEIIBHO (OpPMYJIUPOBaTh OO0OOIIEHUS W BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHOTO HAOIIOACHUS,
WCCJICJIOBAHMSI, SKCIIEPIMEHTA, OLICHUBAThH JJOCTOBEPHOCTh IMOTYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 00OOIICHMIA,

® TIPOTHO3HPOBATh BO3MOXKHOE Pa3BHTHE IPOIECCA, a TAKKE BBIIBUTATh MPEATIOIOKEHUS O €ro Pa3BUTHHU B
HOBBIX YCIIOBUSIX.

Pabora ¢ nadopmanmei:

. BBISIBJISITH HEJIOCTATOYHOCTh M W30BITOYHOCTh WH(OPMAIUH, IAHHBIX, HCOOXOAMMBIX IJISl PEIICHUS
3a7a4u;

® BBIOMPATh, AHAIM3UPOBATH, CHCTEMATH3UPOBATh M HHTEPIPETHUPOBATH HH(POPMAITHIO PAa3IMYHBIX BHIOB U (hopM
MIPEICTABICHHUS,

e BeIOMpaTh QopMy TpeacTaBiICHHS HWHPOPMAIMM H WUIIOCTPUPOBATH peIIacMble 3aJadyd  CXCMaMH,
IrarpaMMaMu, HHOU TpaduKoi 1 NX KOMOMHAIUSIMH;

® OIICHWBATh HANEKHOCTh HHOOPMANMHM [0 KPUTEPHUSM, MPEAIOKEHHBIM WM  c(HOpMyITUPOBAHHBIM
CaMOCTOSTEIIBHO.

2) VYHuBEpCalTbHHIMU KOMMYHMKATHBHBIMM JIEHCTBUSIMHU, 00eCMeUMBAIOIIMMHA CHOPMUPOBAHHOCTD

COMAJIBHBIX HABBIKOB O6y‘-IaIOHII/IXC$I.

Oo6meHue:

® BOCIPUHUMATH U (OPMYIHUPOBATH CYKICHHSI B COOTBETCTBUU C YCIOBHSIMH U IENSIMU OOIICHHUS; ICHO, TOYHO,
TpaMOTHO BbIpaXaTb CBOIO TOYKY 3pPCHHUA B YCTHBIX W NMHCBMCHHBLIX TCKCTAX, AaBaTb IMOSCHCHUA IO XOAY
peleHus 3aa4i, KOMMEHTHPOBATh MOJTYyYSHHBIN pe3ysbTar;

e B xoJe OOCYXIeHHUS 33aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXITaeMON TEMbI, MPOOJIEMBI, pelraeMon 3aaayd,
BBICKA3bIBATh WACHU, HACICHHBIC HAa IMTOWCK PCIICHHA, COIIOCTABJIATHL CBOH CYXIACHUA C CYXKICHHUAMU JIPYTIHUX
YYaCTHUKOB JHANIoTa, OOHApYXUBATh PAa3IMYUE M CXOJACTBO MO3UIUI; B KOPPEKTHOH dopMme (hopMynupoBaTh
pa3HOTJIACHSsl, CBOU BO3PAKCHUS;

® TPEICTABIATH PE3YIbTAThl PEIICHUS 3aJladyd, SKCICPUMEHTA, WCCICAOBAHMS, IPOCKTa; CaAMOCTOSTEIIHHO
BBIOHUpaTh (OpMAT BBICTYIICHHUS C YIETOM 3a/1a4 MPE3eHTALMN U 0COOCHHOCTEH ayTUTOPHUH.

CoTpyaHUYECTBO:

® TIOHMMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUAYaIbHOW pabOTHI MPH PEIIEHUU Y4eOHBIX
MaTeMaTUYECKUX 3ajay; MPUHUMATD 11eJIb COBMECTHOM JIeATeIbHOCTH, INIAHUPOBATH OPTAHU3AIIMIO COBMECTHOM
paboThI, pacnpeaessiTh BUAL pabOT, JOTOBapUBATHCA, 00CYXKAAaTh MPOIECC M pe3yabTaT paboThl; 0000maTh
MHEHUS HECKOJIbKHX JIFOJICH;

® y4acTBOBaTh B TPYNIOBBIX Gopmax paboTsl (0O0CyxkaeHHs, 0OMEH MHEHHUH, «MO3TOBBIE IITYPMBD» U HHBIC);
BBITIOJIHATH CBOXO YAaCTh pa6OTBI U KOOPAWHHPOBATHE CBOH HeﬁCTBHﬂ C ApyruMH 4iICHaAMU KOMaH/Ibl; OLICHUBATH
KayecTBO pe3ylibTaTa M KadecTBO CBOETO BKIAJa B OOIIMI pe3yabTaT MO KpUTEPHsIM, cHOpPMYITHPOBAHHBIM
Y4aCTHUKaMH B3aHMO}1€I710TBPI5[.

3) YHuBeEpCaTbHBIMU PeryJATHBHBIMH JCHCTBUAMH, OOECIECYMBAIOMNUMHA (OPMHUPOBAHUE CMBICIOBBIX
yCTaHOBOK " JKU3HCHHBIX HABBIKOB JIMYHOCTH.
CamMmoopragu3alus:




® BBIBJIATH NMPOOJIEMBI Ul PEIICHHS B JKU3HEHHBIX M Y4EOHBIX CHUTYalUsX; OPUEHTHPOBATHCS B PA3IUYHBIX
NOJX0JaX MPUHATHS pellieHni (MHINBUyaIbHOE, TPYIIOBOE);
® CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, AITOPUTM PELICHUS 33/1a4M (WM €ro YacTh), BEIOMPATh CIIOCOO perieHus ¢
y4€TOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.
CaMOKOHTpOIb:
® BJIAJIETh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCca U pe3ysibTaTa peleHUsl MaTeMaTH4eCKOH 3a/1a4H,
CaMOMOTHUBAIIMH U peIIeKCUH;
® NpPEIBUIECTh TPYIHOCTH, KOTOpPBIE MOIYT BO3HHKHYTH IIPM PpELICHMM 3aladd, BHOCHUTb KOPPEKTHBBI B
JIeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAHIGHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
® OICHMBATh COOTBETCTBUE PE3yjbTaTa JEATEIbHOCTH MOCTABICHHOM LENU M YCIOBHSAM, OOBSCHATH NMPHUUYUHBI
JOCTH>KEHUS MUJIM HEAOCTHXKEHMSI LIeJIH, HAXOJUTh OLIMOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.
OMOIMOHAIbHBIA UHTEIIEKT:
® BBIpAXKaTh SMOIMH MPU W3YYEHUH MATEMaTHUECKUX OOBEKTOB M (DaKTOB, JaBaTh SMOLMOHAIBHYIO OLICHKY
pEILIeHUs 3aJa4H.

IIPE/IMETHBIE PE3Y/IbTATbI

3HATh TPUTOHOMETPUYECKUE (PYHKLUU OCTPHIX YIJIOB, YMETh HaXOAMTHb C UX IOMOILIBIO Pa3IMYHBIE 3JIEMEHTHI
HOPSMOYTOJIBHOTO TPEYrojbHUKA («pelleHHe MPsIMOYTOJIBHBIX TpPEyrojabHUKOB»). HaxomuTe (¢ momoIibo
KaJIbKYJISITOPA) [UTMHBI U YTJIBI [T HETAOINYHBIX 3HAYCHUH.

IMonb3oBaThess (GopMynaMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUYECKHUM TOXAECTBOM Ul HAXOXKICHHS
COOTHOLLIEHUI MEKy TPUTOHOMETPUUECKUMHU BETUUYNHAMHU.

Jloka3bpIBaTh TEOpEMY CHHYCOB U T€OPEMY KOCHHYCOB, IPUMEHSATh UX Ul HaXOXKICHUS PAa3JIUYHBIX 3JIEMEHTOB
TPEYrojbHUKa («pEIIEHHE TPEyroJIbHUKOB»), NPU PEUIEHUH T'€OMETpUYEecKUX 3ajad. [IpuMeHSATh MosydyeHHbIE
3HaHUS NPH PEILICHUH PAKTUYECKUX 3a/1a4.

IIpuMeHATH TPUTOHOMETPUIO B 33J1a4aX HAa HaXOXKICHHUE IUIOIIAU, BEIBOJUTD U BJIAJIETh TPUTOHOMETPUUECKUMU
dopMmynaMu JUId IUIOLAAM TPEYToJIbHUKA, NapajiesiorpaMMa, pom0a, Tpaneuuu, BbIBOAUTh U INPUMEHSTh
dopmyny I'epona u popmyny A IUIOHIAAN BBITYKIOTO YEThIPEX YT OIbHUKA.

HNmerts npeacraBiaeHne 0 TOMOTETHH, IPUMEHATH B IPAKTUYECKUX CUTYALMSIX.

Hcnoab3oBarb TeopeMsl UeBbl 1 MeHenas npy penieHuu 3a1ad.

Hcnoab30BaTh TEOpEMBI O BIMCAHHBIX YIilaX, yIiax MEXAY XOpJaMH (CEKYLIUMH) U yTIiie MeX/ly KacaTelbHOH U
XOpAOH MpHU pelIeHUH T€OMEeTpUYecKuX 3ajad. Jloka3blBaTh M MPUMEHSTh TEOPEMBI O IMPOU3BEACHUU OTPE3KOB
XO0pZ, O IPOU3BEACHUH OTPE3KOB CEKYIINX, O KBaIpaTe KacaTeJIbHOM.

BuaajeTs noHsTHEM KOOPJMHAT Ha IJIOCKOCTH, padoTaTh ¢ ypaBHEHHUEM MPSAMOI Ha IIIOCKOCTH. Bianers noHstuaMu
yIJIOBOTO KO3(¢HIMEHTa MU CBOOOIHOrO WIEHa, MOHMMAaTh HMX TE€OMETPUYECKMH CMBICA M CBS3b YIJIOBOTO
k03¢ uirieHTa ¢ Bo3pacTaHWeM U yObIBaHHEM JIMHEMHOW (YHKUMH. YMETh peliaTb METOJOM KOOpAMHAT 3aJ/1auu,
CBSI3aHHBIE C MAPAJUICIIBHOCTBIO U NEPHEHIUKYIISIPHOCTBIO NPSAMBIX, NEPECEUEHNUEM IPSIMBIX, HAX0)KICHUEM TOUYEK
HIEPECCUCHUSL.

BbIBOIMTB U BIIAZETh YpPaBHEHUEM OKPYKHOCTH. Mcronp3oBaTh METON KOOpPAMHAT Ul HAXOXKICHUS MEPECEYEHUN
OKpYXHOCTEH M IpsAMbIX. Braners dopmynaMu paccTosHUSI OT TOYKH 1O MPsSMOM, IUIOMIAAM MapajiesorpaMMa B
KOOp/AMHATaX, UMETh MOHATHE 00 OpUEHTHPOBAHHOM IuIoma . [1onbp30BaThCsl METOJJOM KOOPAUHAT Ha MJIOCKOCTH,
INPUMEHSTDH €T0 NMPHU PELICHUH T€OMETPUUYECKUX U MPaKTUYEeCKUX 3a1a4. [[puMeHsaTh METO] KOOPAUHAT B MPAKTUKO-
OpPHEHTHPOBAHHBIX T€OMETPUUECKUX 3a1a4ax.

Buaagers noHsTHEM BEKTOpa. YMETh CKJIAbIBATh U BHIYUTATh BEKTOPHI, YMHOXKATh HA YUCIIO, BIAJETh PaBUIaMU
TpEYrojibHUKa W TNapajuiejJorpaMMa. BiaaeTs NpakTUYECKUMH HMHTEPIPETALUsSIMU BEKTOPOB.  YBEPEHHO
M0JIb30BAThCS KOOPAMHATaMU BeKTopa. Briagers cioxkeHneM U BRIYUTAaHHEM BEKTOPOB, YMHOKEHHEM BEKTOpa Ha
YHCIIO0 B KOOpAUHATAX.

HNmets npeacrasnenue o 6asuce (Ha IIOCKOCTH). PackianbiBaTh BEKTOPHI M0 6a3ucy. PackianbiBaTh BEKTOPHI CUIT
C TOMOIIBIO MPOECUUPOBAHMSI U TPUTOHOMETPUUECKHUX COOTHOHIEHMH. IIpMMEHATH MoOJlydeHHBbIE 3HAHMS B
IpOCTEHIINX PU3NYECKUX 3a/1adax.

Buagers NOHATHEM CKAISPHOIO NMPOU3BEACHHSA BEKTOPOB, IOHUMATh €r0 N€OMETPUUECKUN CMBICI U YBEPEHHO
NOJIb30BAThCsl €0  BBIPAKEHHMEM B JIEKapTOBBIX KOOpAMHATaX. 3HATh JAUCTPUOYTHMBHOCTh CKAJISIPHOTO
IIPOU3BENIEHUS U €r0 CBA3b C NPOELUpOBaHUEM. [IpUMEHATE CKaIsIpHOE IPOU3BEIEHUE BEKTOPOB Ul HAXOKICHUS



JUIMH W yTJoB. Pemare reoMeTpuyeckue 3aadyd C TMOMOMIbIO CKAISPHOTO TMpou3BeneHHs. lcmons30BaTh
CKaJISIPHOE TIPOM3BE/ICHUE BEKTOPOB B areOpandeckux U GU3NIECKUX 3a/1auax.

BuiageTh NOHATUSAMHU MTPABHIILHOTO MHOTOYTOJIBHHUKA, UTHHBI OKPY>KHOCTH, JUTMHBI IYTU OKPY>KHOCTH M PaluaHHON
MepBl YIIa, BBIUUCIATH IUIOMIAAL Kpyra u ero vactei. [loHMMarh cMbichn 4mcia . [IpUMEHSATH MOTyYeHHBIE
YMEHHSI TIPY PEIICHUU MPAKTHYECKUX 3a7a4. 3HATh HCTOPUUYECKUE CBEACHHS 00 U3MEPCHHUH JITHHBI OKPYKHOCTH U
IUIOINAIH KpyTa.

HNmets nipencrasiienre o mpeoOpa3zoBaHUM TIOCKOCTH, O JIBMKEHUSAX. HaxoIuTh ocH, IEHTPBI CUMMETpUU (QUryp,
IEHTPBI TOBOPOTA, HAXOAUTh KOMIIO3UIIUHU TPOCTEHINNX MpeodpazoBanuii. [[puMeHSITh NBHKEHUS TIOCKOCTH TIPH
pEIICHUN TEOMETPUUYECKUX 3a/1a4.

[IpuMeHATH MOTyYeHHBIC 3HAHKSI Ha TPAKTUKE — CTPOUTHh MaTEMATUYCCKHE MOJICIH JUTS 3a/1a4 pPEalTbHOW KU3HU
U TIPOBOJIUTH COOTBETCTBYIOIIME BBIYUCICHHUS C TPUMEHEHHEM TOM00MS W TPUTOHOMETPUYECCKUX (YHKIUI
(MOMB3ysACh, TIe HEOOXOIUMO, KaTbKYJISITOPOM).

Pabouas nporpamma npeaycMaTpuBaeT MOArOTOBKY oOydaromuxcs § Kiacca K mpolelypaM He3aBUCUMOM OLIEHKH
KadyecTBa 00pazoBaHMs 0 MpeaMeTy «MareMaTukay.



Paszpea |11. KAJIEHIAPHO —- TEMATUYECKOE IINTAHUPOBAHUE

Kon

Ne . Jara Jara
HasBanue paznena, -BO Bun OcHOBHBIE BUIBI YUCOHOH
ypo DNeMEHTBI COJIepKaHUS Tun ypoka o 1o
TEMBI 9aco KOHTPOJISI NESATEIIbHOCTH
Ka 5 miany | ¢akry
Bekropsr (20 gacos)
Onpenenenue BeKTOpa W
BBoauth BEKTOPbI KaK
PaBHBIX BEKTOPOB.
HaIpaBIICHHBIC OTPE3KH,
BekTopsl Ha Obosnaaciue 1 UCCIIEIOBaTh ~ T'€OMETPUUYECKUI
1 p 1 | uzoOpaxkenue BEKTOpa, YOHM @0, 1O p . | 02.09
IIJIOCKOCTH. (mepemerienne) u (QU3MUECKUIN
n300paxeHue BEKTODA,
(cwmita) CMBICIIBI BEKTOPOB.
PaBHOTO TAHHOMY BEKTOPY
3HaTh ONpENENICHUS CYMMBI U
Cnoxenue u peA Y
3aKOHBI CIIOKCHHSI, Pa3HOCTH BEKTOPOB, YMHOXKCHUS
BRIAHTATHC ompezeNneHue CYMMBI BEKTOpa Ha YMCIIO, UCCIIEIOBAThH
2 BEKTOpOB — mpaBuna | 1 p y ’ YOHM @0, 1O p . . | 05.09
S -, 0 IPaBUIIO TPEYTOJIbHUKA, TCOMETPUUYSCKUN U (PU3NICCKUI
peYT MIPABUIIO MapajienorpaMmma. CMBICTI 3TUX OTEpAaIIHiA.
napasuieJIorpaMma.
CrnoxxeHnne u .
3aKOHBI CIIOKEHHSI, UCCIIEIOBAaTh T€OMETPUUYECKUN U
BRIATANIE oTpeneneHne CYMMBEI buznyeckuit CMBICTT ITUX
3 BEKTOpOB — mpaBuia | 1 pelt Y ’ Y3UM MU . 07.09
MIPABUIIO TPEYTrOoJIbHHKA, oreparuii.
TPEeYroJbHUKA u
IIPaBUJIO MapaienorpaMmma.
napasuieIorpaMma.
Cnoxenue u
3aKOHEI CIIOKEHHUS,
BBIUUTAHUE Camocrosite | Pemats reomeTprueckue 3agaun
OIpezeIICHUE CYMMBHI,
4 BEKTOpOB — mpaBmia | 1 YII3Y JTbHAsS C MCIIOJIb30BaHHEM BEKTOPOB. 09.09
MIPABHIIO TPEYTOJIbHUKA,
TpeyrojibHUKa u paboTta
MPABUIIO MapajlieorpaMmma.
napajuieJIorpaMMma.
HccnenoBaTh CBS3b BEKTOPOB C
@poHTaIbH | MOHATUAMH PABHOJICUCTB en
IIpaBuno YMHOKEHUSA P! P A yrom
. BIf OLIPOC, | CHJT WU pPaBHOBECUS  CHII,
YMHOXEHHE BEKTOpa BEKTOpA Ha YHCIIO, CBOMCTBA.
5 AL OO 1 YOHM UHAUBUAYa | IPUMEHSTh BEKTOPBI k | 12.09
’ JILHBIN MPOCTEUILIAM 3aJ1auaM

KOHTPOJIb

MEXAaHUKH U CTAaTUKU.




@®ponTtanel | OcBanuBaTh TIOHSITHE
BIl OIIPOC, | MPAMOYTOJIBHOMN CUCTEMBI
ITousatue KOOpJMHAT
6 Koopaunats!l BekTopa. BeKTODA KY UHAMBHUAYa | KOOpJIMHAT, nexaprtoBbix | 14.09
pa, JIbHBIN KOOPJMHAT TOYKHU.
KOHTPOJIb
Cnoxenue u
BBIUUTAHUE BEKTOPOB, KOOpJAMHATEL ~ CyMMBI  H Onpenenstb CKaJIIPHOE
MHOKEHHE  BEKTOpa A3HOCTH BEKTOPOB MIPOU3BEICHNE BEKTOPOB
7 |7 p p POB. 1 yOHM MJI POUSBE POB 1 16.00
Ha YHCII0 B NPOM3BEACHUSI BEKTOpa Ha TC€OMETPUUYECKU u B
KOOpJMHATAaX. YHCIIO KOOpJMHATAX,
Cnoxenue u KOOpJUHAT CYMMBI u
Onpenensarsb CKaJsIpHOE
BBIUNTAaHUE BEKTOPOB, pasHOCTH BEKTOPOB, CamocrosTe
MIPOU3BEACHUE BEKTOPOB
8 YMHOXXEHHE  BEKTOpa MIPOMU3BENICHUS BEKTOpa Ha Y3UM JbHas 19.09
re€OMETPUUYECKU u B
Ha YHUCIIO0 B YHUCII0 paborta
KOOp/AMHATaX,
KOOpJMHATAX.
HccnenoBaTh CBA3b BEKTOPOB C
@poHTaNBH | MOHATUAMHU PABHOJECUCTBYIOIEH
[Ipumenenue R P A yrou
Bl OIIpOC, | CHUJI U paBHOBECUS  CHII,
BEKTOPOB B (HUBHKE,
9 HEHTp Mace [TonsiTue LeHTpa Macc VII3Y UHAUBHUAYa | IPUMEHSTH BEKTOPbI K | 21.09
p ) JIBHBINA MPOCTEUIIINM 3aJ1auam
KOHTPOJb | MEXaHUKH U CTATHKH.
OpoHTaNTBH
BIif OIIpoC, | MPUMEHSITh BEKTOPBI K
[TonsiTue o Gasuce (Ha [TonsTue o Oasuce (Ha poc, P . P
10 YOHM MHAMBHUAYa | MPOCTEHIINM 3amadam | 23.09
TIOCKOCTH). TJIOCKOCTH). .
JBHBIN MEXaHHUKHU U CTaTHUKU.
KOHTPOJITh
PacknagpiBaTh BEKTOp MO JIBYM
HEKOJUTMHEAPHBIM BEKTOpaM,
PaznoxxeHust BEKTOpoB packiaabBaTh BEKTOPHI CHJI C
[TonssitTue o Oasuce (Ha
11 o 6a3ucy. KY @O, O | nmomompio TpoerpoBanus u | 26.09
IIJIOCKOCTH).
TPUTOHOMETPHUYECKHIX
COOTHOLIEHUH.
CkansipHoe Ormpenenenne  CKaIIPHOTO Onpenenars CKaJISIPHOE
POU3BEICHUE MIPOM3BEACHUS BEKTOPOB. NIPOU3BEICHUE BEKTOPOB
12 p A p A CKTOp VOHM M P a PO | 98.09
BEKTOPOB, ['eomeTpuyeckuit TEOMETPHYCCKH " B
reOMeTPHUECKUI CMBICTI.CKJISIPHOE KOOpJIMHATAX,




CMBICJI U BBIPpAXXCHUC B

MPOU3BCACHUC BCKTOPOB B

JIEKapTOBBIX KOOpJAMHATax
KOOp/AMHATaXx.
CxansipHoe
OnpezneneHue  CKalspHOIO
IIPOU3BEICHUE
BeKTODOB IIPOU3BENICHUS BEKTOPOB. Bbruucnare cymmy, pazHOCTh U
’ . I'eomerpuueckuii CKaJIIpHOE IIPOU3BEJCHUE
13 reOMEeTPHUUCCKUI p KY CP p p a 30.09
CMBICJI.CKaJISIPHOE BEKTOPOB B KOOpJIMHATAX.
CMBICJI U BBIpa)KE€HHE B
IPOM3BEACHUE BEKTOPOB B
JIEKapTOBBIX
KOOpAMHATax
KOOp/IMHATax.
@poHTaNbH | A0Ka3bIBATh  PABHOCHJIBHOCTD
JAuctpuOyTUBHOCTH CkansipHoe MpOU3BEJICHUE U 9 N
Bl ompoc, | omnpeaeneHuin u
CKaJISIpPHOTO IPOELMPOBAHUE.
14 KY UHAUBUAYa | qucTpuOyTuBHOCTH cKaimsipHoro | 03.10
IIPOU3BEICHUS. JuctpuOyTUBHOCTH 9
JbHBIH IIPOU3BEACHUS.
KOHTPOJIb
CkansipHoe CkanspHoe HccnenoBaTth CBSA3b CKaISIPHOTO
POMU3BEICHUE U POU3BECHUE U IIPOU3BEACHUS u
15 | POMSEEA POT3BEA YOHM @0, O | POMEEEA -5.10
IPOELUPOBAHUE. IIPOELUPOBAHUE. OpPTOTrOHAJILHOTO
IPOCLIMPOBAHUS
IIpumeHeHne
CKaJISIpPHOTO ®poHTaNbH
9 IIpumeHnATH CKAJISIPHOE
IIPOU3BEICHUS CkansipHOE TPOU3BENECHUE U bIif ompoc,
NPOU3BEACHUE Il HaXOXKICHUS
16 BEKTOPOB Ui IIPOELUPOBAHNUE. VII3Y MHIMBUIYA | oo 0B 07.10
HaxXOXJICHUI UIMH U JILHBIN YITIOB.
YTJIOB. KOHTPOJIb
[Tpumenenue HccnenoBaTth CBSA3b CKaJSIPHOTO
CKaJISIPHOTO IPOU3BEICHUS u
IIPOU3BEICHUS CKanspHoe NPOH3BEICHHE 1 OpPTOTrOHAJILHOTO
17 P MIPOEIIMPOBAHUE. YII3Y IM p 10.10
BEKTOPOB JUIs MPOCIIMPOBAHUS, TPHUMEHSITH B
HaXOXICHUA MJJIUH U 3ajavax.
YTJIOB.
Pewenne @poHTaIbH
- Pemate reomMerpuueckue 3amauu
F€OMETPUUYECKUX CkansipHOE TpOU3BEIECHUE U bl ompoc,
c MIOMOUIBIO CKaJISIPHOTO
18 33/1ady ¢ [OMOIIbIO MPOCLIMPOBAHHUE. VII3Y WHJUBHlya 12.10
9 MIPOU3BEICHUS.
CKaJIIPHOTO JBHBIH
IIPOU3BEICHUS KOHTPOJIb
19 Pemenue CkanspHoe Mpou3BeIECHUE U VIIZY ®poHrtaneH | Pemarts 3a7a4u Ha | 4110
TE€OMETPUUYECKUX IIPOELUPOBAHHUE. BIif OIIPOC, | MPAKTUYECKOE IIpUMEHEHHE '




33/1ady ¢ [OMOIIbIO WHIUBHJlya | CKJSIPHOTO  MPUIIOKEHUS B
CKJIIPHOTO JLHBIN ¢usuKke (BBIYHCICHHE PadOTHI B
MIPOU3BEJICHUS KOHTPOJIb | MEXaHUKE)

KonTpoub,
. N [Iucemenna

20 KonTponbaass pabota [IpoBepka 3HaHUI, YMEHUH U OLIEHKA U 4 0a6OTa 10 NunuBuyansHO PELIALOT | 15 4
Nel HABBIKOB YYalllUXCs 110 TEME KOPPEKLIHS p KOHTPOJIbHBIC 3aJJaHUS '

N BapuaHTaM
3HAHUI
Merton kKoopauHar
(10 9)
OcBauBath MOHSITUE
MPSIMOYTOJIbHOM CUCTEMBbI
YpaBHeHue npsiMol Ha YpaBHeHue PSAMO Ha KOOPAUHAT €KapTOBBIX

21 [P P P P YOHM ®0, MO PAIHAT, AeKap 19.10
TUIOCKOCTH. TUIOCKOCTH. KOOpPJMHAT TOUKH.

BeIBOIUTE ypaBHEHMS NPSAMOU B

KOOpJMHATAX

Hcnonp3oBath QpoBBIE
YrnoBo#t koadduimeHt N3obpaxenue PSIMBIX, pecypchl Ansi TOCTPOGHUS U

29 U CBOOOJIHBIN YJICH, UX 3a/IaHHBIX YPABHEHHAMH, | [/ M HCCJICIOBAHMIM. 2110
reOMETPUYECKUil pelleHre MpoCTEeHIINX 3a1au 3HAKOMHUTBCSI  C  HUCTOpHUEl '
CMBICIL. B KOOpJAMHATaX Pa3BUTHUSI TEOMETPUH, UCTOPHUEH

METOJIa KOOPAMHAT
YOHM Hcnonb3oBath U poBbIe
[TapamienbHOCTD u
N3obpaxenue NPSIMBIX, pecypcbl A MOCTPOCHHUS U
HCPIICHHKYIIAPHOCTD 3a/IaHHBIX ABHCHUSIMU HCCIIeI0BaHU I
23 IPSMBIX (uepes ype ’ @0, N0 ' . | 24.10
OB pelIeHre MpoCcTenuxX 3aaau 3HaKOMUTbCSI € UCTOpUEH
T B KOOpJMHATAX Pa3BUTHUSI TEOMETPUH, UCTOPHEH
KO3 GULIUEHT).
MEeTO/a KOOpAUHAT
KY OcBauBath MTOHATHE
MPSAMOYTOJIBHOU CUCTEMBI
N300paxeHne OKpPYKHOCTH PAMOYT
. KOOpJMHAT, JIEKapTOBBIX
YpaBHenue PCIICHIE TIPOCTCHIIHX 3a/1ad KOOPJUHAT TOUKHU

24 P B KOOpJMHATax @O0, N0 p ) 26.10

OKPY>KHOCTH. BriBoguTh ypaBHEHUS
OKPY’>KHOCTH B KOOpJAMHATaX

Haxoxmenue Breiienars moaHbeId KBagpatr A

nepeceveHuit MepecevyeHUue OKPYKHOCTEU U HaxO0XKJICHUS LIEHTpa U paguyca

25 P g b pye YOHM @0, MO JICHIIE LISHTPA 1 PALYCd | 56 10
OKpPY>KHOCTEH u MIPSIMBIX B KOOPJIMHATAX. OKPY)KHOCTH TIO €€ ypaBHEHHIO.

MPSAMBIX B

Haxoaute TOYKHU TICPCCCUCHU L




KOOpJMHATAaX.

OpSAMBIX U OKPYKHOCTEH B
MPAMOYTOJIBHOM cUcTemMe
KOOpJUHAT.

dopMyiia  pacCTOSTHUS

dopmyna  paccTosiHMs ~ OT

Pemate 3aj1aun Ha HaXOXJIECHUE

26 OT TOYKH JI0 TIPSIMOM. TOYKH JIO TPSIMOH. KY ®0O, O pacctostHust ot Toukum  jo | 07.11
IIPSIMOM.
ITnomans BeBomute Qopmyny miiomanu
napajuiejiorpaMmma B [Tnomaap napamienorpaMma B rnapasienorpaMmma B
KOOpJMHATaX, MOHSTHE KOOpJMHATaX, MOHITHE 00 KOOpJAMHATAX, 3HAKOMUTLCS C
27 P ’ S P I YOHM ®0, VIO P ’ °l09.11
00  OpPUCHTHPOBAHHOMN OPHEHTHPOBAHHOM ILIOIIAIH. [MOHATHEM OpPUEHTUPOBAHHOM
IO U, ILTOIIA M.
IIpumenenne  merona
KOOp/JUHAT B [IpuMeHATh METOI KOOpPAWHAT B
[IPAKTUYECKHU- [IPAKTUYECKH-
28 P METO]1 KOOpJMHAT VII3Y MJ1 P 11.11
OpPUCHTHPOBAaHHBIX OPHEHTHUPOBAHHBIX
TeOMETPUICCKUX TCOMETPHUYECKUX 3a7auax,
3a7a4ax
IIpumenenne  merona
HCCJIEN0BATh TIPUITOXKEHUS
KOOp/JUHAT B
MeToza KOOpJUHAT B
MPAKTHYECKH- N
29 METOJ, KOOpAUHAT VII3Y JIM BBIYMCIIMTENLHON MareMaTuke u | 14.11
OPHEHTHPOBAHHBIX
nH(pOpMaTHUKeE.
TeOMETPUIECKUX
3a1a4yax
. . Kontpous,
[TpoBepka 3HaHUI, yMEHUN U [TucemenHa
Kontponbnas pabota OLIEHKA U NuanBuayanbHO peraoT
30 HABBIKOB YYalIUXCS TI0 TEME s paboTa 1mo 16.11
Ne2 KOPPEKIIHSI KOHTPOJIbHBIC 33 JaHHs
«Metoa KOOpIUHAT N BapHaHTaM
3HAHUI
Pemenue TpeyroabHUKOB (22 4)
@poHTaIbH
9 Uccnenyror COOTHOILICHUS
Cunyc, KOCHHYC, Onpenenenne cuHyca bIH OIIPOC, MEXIY CTOpPOHAMH U JITaMH
31 TaHreHc yrios ot 0 10 KOCII)/IH ca. TaHreHca J'IO]}SI ’ YOHM WHJUBHlya The ZHBHHII:a yr 18.11
180°. yea, YHIOB. - JBHBIN peyr '
KOHTPOJIb
®ponTtanpH | DopMyIUPOBATE OIIPEACIICHUS
Cunyc, KOCHHYC, OnpeneneHue cuHyca 5111)71 ompoc, | T I/II;‘OI};OMIE)}T I/I‘{eCKI/II)X byHKIII
32 TaHreHc yrios ot 0 10 P yea, V3UM poc, P p y 21.11
180° KOCUHYCA, TAHTEHCA YTJIOB. . WHJMBUIya | TYIBIXH MPSMBIX YTJIOB.
' JIHBIA CocTaBiaTh TabIUIly 3HAUCHUN




KOHTPOJb | TPUTOHOMETPUUYECKUX (PYHKIIUN
JUIsl OCHOBHBIX yrjoB ot 0 1o
180
OcHoBHOE OcHOBHOE BBIBOIUTE COOTHOLIEHUS MEXKIY
33 TPUTOHOMETPUIECKOE TPUTOHOMETPUIECKOE KY M/ TPUTOHOMETPUIECKUMU 23.11
TOXKJIECTBO. TOKJIECTBO GyHKIUSIMU.
OcHoBHOE OcHoBHOe Camocrosite | Pemaror npoToTunsl  3ajaHuit
34 TPUTOHOMETPUIECKOE TPUTOHOMETPUIECKOE KY JbHAs KVM. 3anoaHsAIT muct | 25.11
TOXJIECTBO. TOXKJIECTBO pabora WHMBUIYAIbHBIX JJOCTHKCHHIMA
®poHTaIBH N
o BreiBoauth mpocTeiime
Popuyrel DopMyJIbl TPUBEICHUS bIIL - OTIPOC, bopmyIbl
35 MIPUBEICHUSI. PMY. P ’ KY WHIUBUTya PMY. 28.11
. MPUBEICHUS U3 TEOMETPHUECKUX
JIBHBIN .
COOOpakeHHI.
KOHTPOJIb
@0, 1O Pemate npakTuueckue 3amaun,
Dopmyiibl @opMyJIbl TPUBEICHUS. CBOOAIIMAECA K  HAXO0XKIEHUIO
36 PMY PMYJIBL HPHBEA V3UM AU A 30.11
MIPUBEICHUS. pa3IMYHBIX 3JIEMEHTOB
TPEYTOJbHUKA.
®OpoHTAIBH
. Pemars mpaktudeckue 3amayu,
Teopema 0  CKaJsIpHOM B  ompoc,
Permenune CBOJSIIMECS K HaXOXICHHUIO
37 MPOU3BE/ICHUN JIBYX VII3Y WHIUBUlya 02.12
TPEYrOJIHHUKOB. . Pa3IMYHBIX JJIEMEHTOB
BEKTOPOB U €€ CIIC/ICTBHS. JTBHBIN
TpeyroJbHUKA.
KOHTPOJIb
Pemenue M Pemaror 3amanust U3 OTKPBITOTO
38 Pemenne TpeyroiabHUKOB. VII3Y A Aan p 05.12
TPEYTOJIbHUKOB. 6anka 3aganuit OI'2-9.
Pemenue Cp Pemaror 3amanust U3 OTKPBITOTO
39 Pemenne TpeyroabHUKOB. YII3Y Flar p 07.12
TPEYTOJIbHUKOB. 6anka 3aganuit OI'2-9.
BriBomuTh TEOpEMY KOCHHYCOB
Teopema KOCHHYCOB M YOHM pemy Y
40 Pemenne TpeyroiabHUKOB. @O0, 1O | u reopemy cunycos (c paauycom | 09.12
TeopeMa CHHYCOB. .
OMHMCAHHON OKPY)KHOCTH).
Pemmats 3amaun mo reomeTpun
TeobeMa KOCHHVCOB 1 c WCIIOJIh30BaHNE TeopeM
41 P Y Pemenne TpeyrojabHUKOB. Y3UM M KOCHUHYCOB u CHHYCOB, | 12.12
TeopeMa CHHYCOB. o
HaXOJUTh PAJNyC OIMCAHHOMN
OKPYKHOCTH.
Pemenue Teopema CHUHYCOB u Pemmarp npaktudeckue 3a1auu
42 P Y VIIBY TP P AATL 114,12
MPAKTUYECKHUX 3aJ1a4 C KOCHUHYCO CBOJIAIIMECS K  HaXOXICHHIO




HCIIOJIb30BaHUEM
TEOpEMbl KOCUHYCOB U
TEOPEMbI CUHYCOB.

pa3IMYHBIX
TpeyrojbHUKa

9JICMCHTOB

Pemenne
Pemate npaktuueckue 3agauu,
TPAKTHHACCKHX 3a1aq € Teopema CHHYCOB 51 CBOIAINMECS K HAXO0XIECHUIO
43 HCIIOJIb30BaHUEM P y VII3Y I1P 16.12
KOCHUHYCOB Pa3IUYHBIX 3JIEMEHTOB
TEOpPEMBbl KOCUHYCOB U
TPEYroJIbHUKA
TEOPEMbI CHHYCOB.
Pemenue
Pemate nmpakTuueckue 3a1aum,
TPAKTHHCCKHX 3ajad ¢ Teopema CHHYCOB u CBOIAINMECT K HaXO0XKIECHUIO
44 HCIIOJIL30BAHUEM P y VII3Y CP 19.12
KOCHUHYCOB Pa3IUYHBIX DJIEMEHTOB
TEOpPEMBbl KOCUHYCOB U
TPEYroJIbHUKA
TEOPEMBbI CHHYCOB.
Penienue
Pemars nmpakTuueckue 3agauu,
TPAKTHHCCKHX 3a/1ad ¢ Teopema CHHYCOB 51 CBOIAINMECS K  HAXO0XIECHUIO
45 HCII0Ib30BaHUEM P y VII3Y I1P 21.12
KOCHUHYCOB Pa3IUYHBIX DJIEMEHTOB
TEOpPEMBbl KOCUHYCOB U
TpeyrojbHUKa
TEOPEMBbI CHHYCOB.
Tpuronomerpuueckue @poHTaIBH
o BreiBoauTh
(opmye1 A [Imomaae TpeyroJbHUKA | UL OTIPOC, | i ronOMeTpHYecKe hopMybI
46 [UIOLIAIA peyr KY WHIUBUIYA P P PMY. 23.12
napajiejaorpamma . U1 TUIOIIAM  TPEYroJIbHUKA,
TPEYroJIbHUKA, JIHHBIN
napajuiesorpaMmma,
napajiesorpamma. KOHTPOJIb
Tpuronomerpuyeckue M
P p A Pemarsn 3a7a4u C
(opmyer o IInomane TpeyrodbHUKA U HCITOJIb30BaHUEM
47 TUTOLIA/IH peyr Y3UM 26.12
napajuiesorpaMmma M3y4YEHHBIX TeopeM u
TPEYrOJIbHUKA, .
COOTHOILICHHIA.
napajiesaorpamma.
®ponTansH | BeiBoauTh
BIii  OMpOC, | TPUTOHOMETPUYECKHE (POPMYITY
48 ®opmyna ['epona. ®opmyna 'epona. YOHM naauBuaya | [epona, Qopmymy rtoomanm | 28.12
JIbHBIN BBIITYKJIOTO
KOHTPOJTh YETBIPEXYTOJILHUKA.
49 Popmyna 'epona. ®opmyna ['epoHa. Y3UM PO, 1O 13.01
Pemars 3a7a4u C
@opmyna fLIotam ITnomane BBIITYKJIOT'O HCITOJIb30BaHUEM
50 BBIITYKJIOTO " YK YOHM M 16.01
. YETBIPEXYTOJIbHUKA M3y4EHHBIX TEOpeM Hu
YETBIPEXYTOJIbHUKA

COOTHOIIEHU.




Pemars 3a7a4u c
dopmyia MJIOIAIU dopmyia JI0IIaau
HCIIOJIb30BaHUEM
51 BBITTYKJIOTO BBITTYKJIOTO Y3UM M 18.01
N i M3Y4YEHHBIX TEeopeM u
YeThIPEXYTOJIbHUKA Y4eThIPEXYTOJIbHUKA .
COOTHOUIEHUH.
IIposepka
. . 3HaHUM,
IIpoBepka 3HaHUN, YMEHHUN U . NunuBunya
KonTponpaast pabota YMEHUU U < NunuBuyansHO pemaroT
52 HAaBBIKOB y4alUXcs IO TEME JbHBIN 20.01
Ne3 HAaBBIKOB KOHTPOJIbHBIE 33JJaHUs
«Pemenue TpeyroabHUKOBY KOHTPOJIb
yydaumxcs 1o
TEME
[Tomo6ue TpeyronpHUKOB (12 )
Xopael W MOAOOHBIC Xopasl u MO100HBIE V CTHBI JlokasbIBaTh TEOPEMBI 0
53 TPEYrOJIbHUKHU B TPEYTrOJIbHUKHU B | YOHM OIIDOC MIPOU3BEICHUN 23.01
OKPYKHOCTH. OKPYKHOCTH. P OTPE3KOB XOpA
®poHrtaneH | Jloka3bBaTh TEOPEMBI 0
BII  ONpOC, | IPOU3BEICHUH
Xopael W MOAOOHBIE Xopabl u no1I00HbIE WHIUBUJlya | OTPE3KOB XOpJ, TEOPEMBbI O
o4 TPEYTOJIbHUKA B TPEYTOJIbHUKH B V3UM JIbHBIN IIPOU3BEICHUH 25.01
OKPY’KHOCTH. OKPY’KHOCTH. KOHTPOJIb OTPE3KOB CEKYIIHX, TEOPEMY O
KBajipare
KacaTeJIbHOU
OpoHTaNIBH
Xopapl U 1ON00HBIE Xopael u oJJO0HbBIE bIii onipoc, | [IpuMeHsATh NaHHBIE TEOPEMBI
55 TPEYTOJIbHUKHA B TPEYTOJIbHUKH B YII3Y WH/IWBUIYya | IpH pelieHuu reomerpuueckux | 27.01
OKPYKHOCTH. OKPYKHOCTH. JbHBIN 3az1ad.
KOHTPOJIb
Teopema 0
MIPOU3BEICHUN Jloka3bIBaTh TEOpPEMBI 0
Teopema o0 npousBenECHUU
OTPE3KOB xopz, @DpOoHTANBH | IPOU3BEIECHUN OTPE3KOB XOpZ,
OTpPE3KOB XOpZ, TEOpPEMBI O 9
TEOpPEMBI 0 BIif OIIpOC, | TEOpEMBI O  IPOU3BENECHUU
IIPOU3BENECHUN OTPE3KOB
56 IIPOU3BENECHUN J— TeopeMa o YOHM WHJUBH]lya | OTPE3KOB cexymux, | 30.01
OTPE3KOB  CEKYIIUX, I, pEM: JIbHBIN HccnenoBatb, B TOM 4YHCIE C
KBaJlpaTe KacaTeIbHOM.
TeopeMa O KBajpare KOHTPOJIb | TIOMOLIBIO IIU(PPOBBIX PECYPCOB,
KacaTeJIbHOM. M3y4aeMble KOHPUTypaluu.
Teopema 0 Teopema o0 npousBencHUN ®poHTaNbH
IIPOU3BENEHUHN OTPE3KOB XOpZ, TEOpPEMBI O BIil  ompoc TIpHMEHATE IAHHEIE TEOpEMBI
57 P P P P Y3UM poc, npu pemeHun reomerpudeckux | 01.02
OTpE3KOB xopa, MIPOU3BEICHUN OTPE3KOB WHIUBUAYA sanau
TEOPEMBI 0 CEeKYyIIHUX, Teopema 0 JIbHBIN '




IIPOU3BENECHUN KBaJlpaTe KacaTeabHOM. KOHTPOJIb
OTPE3KOB  CEKYILHX,
TeopeMa O KBajpare
KacaTeJIbHOM.
Teopema 0
IIPOU3BEICHUHU
OTPE3KOB XO0pJ, ®poHTaIbH
TEOPEMBI 0 bIi1 onpoc, | [IpuMeHATh JaHHBIE TEOPEMBI
IIpumenenune teopeM s
58 MIPOU3BEICHUN elIeHI 3aa4 VII3Y WHIUBHIYa | mpu pemieHun reomerpudeckux | 03.02
OTPE3KOB CEeKYyIIUX, p ' JIbHBIN 3a1a4.
TeopeMa O KBajpaTe KOHTPOJIb
KacaTeJIbHOM.
IIpumeHeHune npu @poHTaNbH
pelIeHn n bl o1poc,
pUMEHEHHUE TeopeM s
59 FE€OMETPUUYECKUX VII3Y uHauBUAya | PemaTs npaktuueckue 3agadu 06.02
peuieHus 3aaad. 9
3azay. JIbHBIN
KOHTPOJIb
IIpumeHeHune npu
CLICHUU
p IIpumeHnenne TteopeM s
60 FE€OMETPUUYECKUX YII3Y [P Pemarp npaktuueckue 3a1aumn 08.02
peleHns 3a1a4.
3az1ad.
IIpumeHeHune pu
pelieHnu
PaGorator B  Terpaxu 1o
FEOMCTPHHACCIIX [Ipumenenue TteopeM  Juis noaroroBke k OI'D, cocrammsis
61 | samau. P P VII3Y TP : 10.02
peleHns 3a1a4. CIPAaBOYHMK MO Teme. Pemaror
3a1a4u
Teopemsl UeBsl 1 Menenas. ®poHTaNBH
BIii  ompoc OKa3bIBaIOT TEOpPEM 0
Teopembr  YeBbl U poc, | /1 peMY .
62 YOHM WHIMBHIya | KBajapare KacartenpHoM, | 13.02
Menenasi. o
JIbHBIN Teopemsl UeBsl 1 MeHenast.
KOHTPOJIb
Teopemsl UeBsl 1 Menenast. O®poHTaneH | Pemars npakTudyeckue 3anadu
Teopembr  UeBbl H N
63 Y3UM BIii  OTpoc, 15.02
Menenas.

WHAUWBHUOYA




JILHBIA

KOHTPOJIb
IIpoBepka
3HaHUH,
o o . NuauBunya
64 Konrponsaas pabora [IpoBepka 3HaHUM, YMEHUN U | YMEHUH u BHBL WNupuBunyaibHO PELIALOT | 15 s
Ne4 HaBBIKOB YYall[MXCs 10 TEME | HaBBIKOB ortbony | KOHTPOJIBHBIC 3a/IaHH '
yJamuxcs 1o P
TeMe
JlnrHa OKpy)XKHOCTH U miomab kpyra (16 u)
TpaABIUILHbLE OnpeneneHnue NpaBUIBLHOTO @poHTaANIbH
P MHOIOYTOJIbHUKA M €ro plii  ompoc, | DopMynaHpoOBaTh ONpeieNeHne
MHOTOYTOJIbHUKH,
65 3JIEMEHTOB YOHM WHAWBUIYa | MPAaBWIBHBIX MHOTOYTOJILHUKOB, | 20.02
BBIYHUCIICHUE ux o
JbHBIH HaXOJUTh UX 3JIEMEHTHI.
DIIEMEHTOB.
KOHTPOJIb
AR HALC OmnpezneneHye NpaBUIBHOIO @ponransH | Paborator B TeTpaaM 1o
p MHOTOYTOJIbHUKA W €ro bIii  ompoc, | moarotoBke k OI'D, cocraBmsis
MHOT'OYTOJIbHUKH,
66 DJIEMEHTOB V3UM WHAMBHAYa | CIIPABOYHHUK 1O Teme. Pemaror | 22.02
BBIYUCIICHHUE ux .
JBHBIH 3a7a9u
3JIEMEHTOB.
KOHTPOJIb
PaGorator B  Terpamzu 1o
Yucno m wu [IMHA ®opmyna JUINHBI Hunusnnya noaroroBke k OI'D, cocraBinss
67 YOHM JTBHBIN ’ 24.02
OKPY>KHOCTH. OKPY>KHOCTH CIpaBOYHUK 1O Teme. Pemator
KOHTPOJIb
3aJjauu
[Tonp30BaThCst HOHATHEM JJTHHBI
OKPY)XHOCTH,  BBEAEHHBIM C
Uucno m w januHa ®opmyna JIHBI MIOMOIIIBIO MIPaBUIIHHBIX
68 % pYY 8 V3UM CP ! P 27.02
OKPY>KHOCTH. OKPY>KHOCTH MHOT'OYTOJIbHUKOB, OIPEEIIATh
YUCIO M, JUIMHY JOyTH U
paJluaHHyI0 Mepy yria.
PaGorator B  TeTpamu 1o
69 JlmmHa IyTH dopmyia JJIUHBI VOHM YcTHBII nmoaroroske k OI'D, cocraBiss 29.02
OKPY>KHOCTH. OKPY>KHOCTH OTIpoC CIpaBOYHUK 1O Teme. Pemator '
3aJauu
YcTHbIi IIpoBonTh repexon oT
70 Paguannas mepa yria. Panuannas mepa yria. YOHM oIpoc panmuanHoi  wmepel  yrma k| 02.03
TpaJyCHON ¥ HA00OPOT.
VYcrHbli PaGorator B  TeTpamu 1o
71 Pagmannas mepa yria. Pagnannas mepa yria. Y3UM OTIpoC noarotroBke k OI'D, cocrapmss | 05.03

CIIPAaBOYHHK I10 TEMC. Pemarot




3aJa4dn

PaGotator B  TeTpamu 1o

YcTHBIN noarotoBke k OI'D, cocraBmusis
72 Panuannas mepa yria. Paguannas mepa yria. YII3Y A 07.03
o1poc CIPaBOYHHUK 1O Teme. PemraroT
3a/1aun
OpoHTaNIBH
[Imomane kpyra u ero BIi OIIPOC
73 3J1eMI§H§OB I()cyc:KTopa " Popwyiia IO Kpyra. KY I/IHIII/IBI]/;I)I[ ;1 OmnpenensTs mIomaab Kpyra 09.03
CekTopa u cermeHTa = yra. '
CEerMEHTA). JILHBIN
KOHTPOJIb
®poHTtansH | BeiBoauTh hopmyb (B
Bl  OMpOC, | TPALyCHOM W paJIUAHHON Mepe
[nowans xpyra u ero dopmyna IUIOHIAAA Kpyra UH I/IBI/Ip a IJ)'I}IHYJ'II/IH P P
74 AJIEMEHTOB (CEKTOpa U PMY. Hat pyra. Y3UM FMBIILYA | AU U YT 12.03
CekTopa 1 cerMenra JTBHBIN TUIoaaeu CEKTOPOB u
CEerMEHTA).
KOHTPOJIb CErMEHTOB.
@OpoHTAIBH
[Tmomaae kpyra u ero Bl  ONpocC, | BeruucnaTe miomaan CIOKHBIX
HII> KpyT dopmyna TMIOHIAAA Kpyra. P HHaa
75 3JIEMEHTOB (CEKTOpa M VII3Y UHAMBHAYa | GUTYp, BKIOYAOMMX 3neMeHTsl | 14.03
CekTopa u cermeHTa .
CerMeHTa). JIbHBIN OKPY>KHOCTH (Kpyra).
KOHTPOJIb
Brruncienue
NEePUMETPOB u PODMYIEL  [EDHMETPOE I BbrancnsaTe miuomaan CIOXKHBIX
76 TIoaaeH ¢uryp, Hﬂfmgneﬁ (pnrp p V3UM M ¢buryp, BKIItOYaronmx meMeHTsr | 16.03
BKJIFOYAIOLIUX P OKPYXHOCTH (KpyTa).
DJIEMEHTHI KpyTa
Brruncnenue
PaGorator B Terpaau 1o
HEpUMETPOB 1 dopmyibl  TIEPUMETPOB U noaroroBke k OI'D, cocrammss
77 ILIOIageH duryp, PMY. " P p VII3Y I1P i 19.03
ioniaaen puryp CIIPABOYHHK TIO0 Teme. PemraroT
BKJTFOUYAIOTITUX
3aauu
DIIEMEHTHI KpyTa
Brruncnenne
NEePUMETPOB u HaxomuTh miomaan pa3inuyHbIX
9 dopmynbl  TIEPUMETPOB U .
78 TIomaaei ¢uryp, . VII3Y CP buryp B 3amadax peanmpHOM | 21.03
riomasaei puryp
BKITFOUAIOIITUX YKU3HU
9JIEMEHTHI KpyTa
Brruncnenue DoOMYIEL  HEPHMETDOB I HaxomuTh miomaan pa3inuyHbIX
79 NIEPUMETPOB " o (f) zeﬁ cbnrp p YII3Y 1P ¢uryp B 3amagax peanpHO# | 23.03
rionaien duryp, e P JKU3HU




BKJIFOYAIOLIUX
3JIEMEHTHI Kpyra

IIposepka
[IpoBepka 3HaHuil, YMEHUH U 3HAHUM, Wrnsiya
80 Konrponsaas pabora HAaBBIKOB yYalllUXCS II0 TEME | YMEHHU H HLHHﬁy WNupuBunyaibHO PELIALOT | (15 04
No5 «/lnMHa ~ OKPY)KHOCTH  H HaBBIKOB contpors | KOHTPOJIBHBIE 3a1aHus '
IJIOIIAb KPYyTay y4amuxcs rno p
TeMe
JBmwxenus mnockoctu (10 4)
HenTpasnbHas
Pa30upats MIPUMEpBHI,
CUMMCTPHA. Ornpenenenne I1EHTPATbHON WJUTIOCTPU e MTOHATUS
81 | Lientpambho- p p YOHM ®0, VIO pPHpyIo *104.03
CUMMETpPUU IBUKEHUS, IIEHTPOB M  Ocel
CUMMETpPUYHbBIC
CUMMETpPHH.
Gurypsl.
dopMyIHpOBaTh  OMpPEEICHUS
JIBIDKCHUS MIJIOCKOCTH,
napayuieaTbHOTO nepeHoca
82 [ToBopor. [ToBoport KY @O0, N0 P pe > | 06.04
MOBOPOTa,  LEHTPAIHHOU W
0CeBOM
CUMMETpPUH.
OceBass  cUMMeTpHS.
durypsl
CI/IMI\}/IET ,I/I‘IHBIG Onpenenenue oceBoil Haxonuts — nentper - u ocu
83 p P KY @0, 1O | cummerpuid 09.04
OTHOCHUTEIIEHO CUMMETPHUU o
. IPOCTEHIINX QUTYD.
HEKOTOPOU OCH.
OceBas  cuMMeTpus.
@urypsl, IIpumeHnATH napaIeIbHbIN
CHUMMETPUYHBIE Onpenenenue 0CEBOU MIEPEHOC U
84 p Peal V3UM TP M p 11.04
OTHOCHUTEIIEHO CUMMETPHUU CUMMETPHIO MPU PEIICHUHN
HEKOTOPOMU OCH. r€OMETPUYECKHX 3a/1au.
. PaGorator B  TeTpamu 1o
HapasuenbHbrid Onpezenerue noaroroske k OI'D, cocrtaBias
85 MepeHoC. napajuieJIbHOTO TepeHoca | KY @0, 1O ’ 13.04
CIIPaBOYHMK 1O Teme. Pemaror
MOBOPOTA
3a/1auun
ToHsITHe BHKEHIs H PaGorator B  TeTpamu 1o
86 OmnpenienieHre TBUKCHUS KY M/ nonroroske k OI'D, cocrasiss | 16.04

€ro CBOICTBa.

CIIPaBOYHHK I10 TEMC. Pemarot




3aJa4dn

[IposiBnenus
CUMMETpUU B 3HAKOMUTHCS C MPOSIBICHUSMHU
MNpUpPOJE, JKUBOIMCH CHMMCTpUA B TIPHPOIC, CUMMETPUH B MIPUPOJIE
87 PHpOZE, ’ JKUBOITHCH, CKYJIBITYPE, VII3Y I1P P PHPOZE | 18 04
CKYJIBITYpE, JKMBOITUCH,
APXUTEKTYype
aApXUTEKTYpeE. CKYJIBIITYpPE, apXUTEKTYpE
Hcnonp3oBath u¢poBsIe
Kommo3zumuu
N pecypcbl
ABHACHHH s HOCTPOEHUHN u
88 (mpocTetime Kommosuiuy IBuKeHuH KY I1P . p 20.04
HCCIIeIOBaHU M
IIPUMEPBI). >
npeoOpa3oBaHMM MIIOCKOCTH U
KOMITO3UIIMY JIBUKCHUH.
PaGorator B  TeTpamu 1o
[Ipumenenue B [IpumeHeHnue napajieabHOTO
nmoaroroBke k OI'D, cocraBiss
89 TEOMETPHYCCKUX IepeHoca W IMOBOPOTA IIPH YII3Y [P 23.04
CIIPaBOYHMK IO TeMe. Pemaror
3aJa4ax pelieHue 3aaay.
3aJa4u
IIpoBepka WNunuBunya
3HAHUM, JIBHBIN
90 KonTponbHast pabora IIpoBepka 3HaHWN, YMEHHMI U | YMEHHU H KOHTpoJIb | UnauBuayansHO PealoT | ¢ 54
Neb HaBBIKOB yYalllUXCsA 110 TEME HaBBIKOB WNunuBuaya | KOHTPOJIbHBIE 3a0aHUS '
YYaIIUXCS 10 JILHBIN
TeMe KOHTPOJIb
IToBTOpenue, 06001IeHNe, crucTemMaTu3anus 3Hanui (12 )
Pemaror 3agaun mo  TeMe
«Bextops». Kontpomupyror
MPOLIECC U pe3ynbTarT y4eOHOI
@poHTaNIBH | MATEMATUYECKON JESATEIbHOCTH,
[ToBTOpenue. Pemenne bIi1 ONIPOC, | OCO3HAHHO BBIOHpAIOT
91 3a1a4y o TeMe 3anaun 1o Teme «BekTopb» YOC3 MHAMBHUAYa | Haubolee apdextuHbIe | 27.04
«BekTopb» JIbHBIN CIocoObl perieHus] y4eOHBIX U
KOHTPOJIb | TTIO3HABATEIIBHBIX 3a7ad4.
Pemator 3amanusi U3 OTKPBHITOrO
Oanka 3ananuii OI'D-9.
O®ponTaneH | Pemaror 3amaum  mo  Teme
Hosropenne. Pemenne Bagaun mo TeMe «MeTtox BII OIIPOC «Meton KOOpAHHAT»
92 3agad4 1mo Teme «Meton YOC3 poc, p *130.04
KOODTHHATY KOOPJIUHAT. uHauBuaya | Kontpomupyror  mpomecc U
p JIBbHBIN pe3yabTaT yueOHOU




KOHTPOJIb

MaTeMaTHUEeCKOM ACATCIIBHOCTH.

Pemraror 3amaun 1o  TeEMe
«Meton KOOPAUHATY.
KonTponupyror mpouecc u
pe3yabTaT yueOHOU
IToBTOpenue. Pemenne NuauBunya | MaTreMaTHYECKON NIESITENbHOCTH;
Samaun 1o TeMe «MeToxn o
93 3aj1a4 o teme «Meron KOODITHHAT YOC3 JBHBIH OCO3HAHHO BeiOupatot | 02.05
KOOPJIMHATY p ’ KOHTPOJIb | HauboJee s pexTUBHBIC
CHocOOBI pEelIeHUs] Y4eOHBIX U
MO3HABATEJbHbBIX 3azad.
Pemaror 3amaHust U3 OTKPBITOrO
Oanka 3aganuii OI'D-9
Pemator 3amaum  mo  Teme
«CoOTHOLICHUS MEXIy
CTOPOHAMH " yriamMu
TPEYTrOJIbHUKAY. Oco3HaHHO
[ToBTOpenue. Pemenue BbIOMpAIOT HauboJee
OpoHTaNIBH
3a1au o TeMe 3anaun 1o TemMe Lt ompoc s¢deKkTuBHbIE CHOCOOBI
«CooTHOLIEHUS «CoOTHOIICHUS MEKT ’ CLICHUS €OHBIX u
94 Y YOC3 WHIVBUIYA p i 04.05
MEXJy CTOPOHAMH U CTOPOHAMHU u yriamu LML MO3HABATEJIbHbBIX 3azad.
yriamMu TPEYTOJIBHUKAY. KOHTDOIE 3amonHsIIoT JUCT
TPEeYroJbHUKa» p WHIUBUAYAIBHBIX JTOCTH)KEHUH,
B KOTOPOM OTCJIC)KUBAIOT
TUHAMHUKY  pe3yJIbTaTUBHOCTH
BBITIOJTHEHUS 3aJaHUIA THUITOBBIX
HK3aMEHAIIMOHHBIX BapUAHTOB
IToBTOpenue. Pemenne Pemraror 3amaum 1o  TeEMe
3a/1a4y o TeMe 3anaun o TeMe Vinmsiya «CoOTHOLIEHUS MEXITY
«CooTHomeHUs «COOTHOIICHUS MEX T - CTOPOHAMH " TTaMHu
95 Y YOC3 JBHBIH p T 07.05
MEXJIy CTOPOHAMH U CTOPOHAMH u yriaamu KOO, | TPEYTOTBHUKAY.
yTJIaMH TPEYTOJIBHUKAY. p PemaroT 3amanus U3 OTKPBITOTO
TPEYrOJIbHUKA» 6anka 3aganuit OI'D-9
Pemaror 3amaum mo  Teme
®ponTaneH | «/lnmuHA OKPYXHOCTH u
IToBTOpenue. Pemenne P! A Pyx
3amaun mo Teme «J[mmHA BIif OIIPOC, | MJIOLIAAb KpyTray.
3aaa4 o teme «JlimnHa
96 OKDVIKHOCTH " OKPYXHOCTH W  ILIOMIA/b YOC3 uHauBuaya | KoHTpomupyroT nporecc U | 11.05
py Kpyray. JTBHBIN pe3ynbTaT yueOHOU
TJIOMIAh KPyTay .
KOHTPOJIb | MAaTEMAaTHYECKON NEeATCIILHOCTH;

OCO3HAaHHO BBIOMPAIOT




Hauboee s¢deKkTuBHBIE
CrocoObl pelieHuss y4eOHBIX H

[MO3HABATENIHHBIX 3a1ad.
Pemator 3amanusi U3 OTKPBHITOTO
Oanka 3aJaHUM orn-9.
3anoaHsSI0T JINCT

VHJIUBUAYAIbHBIX JOCTHUXEHUM,
B KOTOPOM OTCJICKHUBAIOT
JUHAMUKY  PE3yJbTaTUBHOCTH
BBIITOJIHEHUSA 3aJaHUN TUIIOBBIX
AK3aMEHAMOHHBIX BAPUAHTOB

Pemraror 3aJa4du 110 TEMEC

«/Inuna OKPYKHOCTHU u
ILJI0IIA/TH KpyTray.
KonTponu T TIpouecc |
OpoHTaNIBH POJMPYIO port N
[ToBTOpenue. Pemenue 9 pe3ynbTaT yueOHOU
3amaun mo Teme «/[mmHa Bl ompoc, .
3aj1a4 1o teme «/lmuna MaTeMaTUYeCKOU AeSTEIbHOCTH,
97 OKPY)KHOCTH H  IUIOIIAIh YOC3 WHIUBHIya 14.05
OKPYKHOCTHU u . OCO3HAHHO BBIOMpAIOT Haubosee
Kpyray. JILHBIN
IUIOLIA/lb KpyTray s PeKTUBHBIE CTIOCOOBI
KOHTPOJIb
penieHus yueOHBIX u
MMO3HABATEIHHBIX 3a/1a4.
Pemator 3amanusi U3 OTKPBHITOrO
0anka 3amgaanii OI'-9
Pemator 3amaum  nmo  Teme
«JIBmwxenuey. PemarT 3amaHus
U3 OTKPBITOrO OaHKa 3aJaHuit
®poHTanbH
9 0orn-9 KonTpomupyrot
Hosropenne. Pemerne 3anaun o TEME b OTPOC, -y ollecC M pe3yibTaT yueOHOH
98 3a1a4y 1o TeMe YOC3 MHIUBUAYA P pesy i 16.05
«/IBxeHue». . MaTeMaTUYeCKOU IS TEIHHOCTH,
«JIBrxeHMs» JTBHBIN
OCO3HAHHO BBIOMPAIOT Hanbomee
KOHTPOJIb
¢ exTrBHBIC CIIOCOOBI
pereHus y4eOHBIX u
MMO3HABATEJIbHBIX 337124
Pemienue tecToBBIX 3amaHui 3a
Kypc reoMerpun 9  Kkiacca.
Pemienne  TecToBBIX TecToBble 3agaHUs 3a Kypc Mupmsuya K}(’)li-IT oJIn E mpouecc H“
99 ! yp yOC3 NbHBIH POIHPYIO p "1 18.05
3aJTaHAI reomeTpun 9 Kiacca pe3ynbTaT yaeOHOU
KOHTPOJTh

MaTeMaTHYECKON JesSTeIbHOCTH,
OCO3HAHHO BBIOMpaOT Hanbosee




s¢dheKkTUBHBIE CHIOCOOBI
perieHus y4eOHBIX "
M03HABATENIBHBIX 33124

100

Pemenue TECTOBBIX
3aJaHui

TecroBble 3aaHusl 32 KypcC
reoMeTpuu 9 kiacca

YOC3

I1P

Pemenne tecToBBIX 3aJaHMl 3a
Kypc TreoMerpun 9  Kiacca.
Koutponmupyior  mpouecc
pe3ynbTat yueOHOU
MaTeMaTHUYeCKON e TeIIbHOCTH,
OCO3HAHHO BBIOMPAIOT Hamboee
s pexTuBHBIC CIIOCOOBI
pelieHus y4eOHBIX u
MO03HABATEJIbHBIX 33724

21.05

101

Penrenue TECTOBBIX
3aJITaHUN

TecToBble 3amaHus 3a Kypc
reomeTpuu 9 kiacca

YOC3

I1P

Pemenne TecTOBBIX 3amaHUM 3a
Kypc reoMerpun 9 Kiacca.
KonTtpomupyror  mpouecc u
pe3ynbTaT yueOHOU
MaTeMaTUYECKON JIeSITEIbHOCTH;
OCO3HAHHO BbIOMpaIOT Haubosee
3¢ heKTHBHBIE CII0COOBI
penieHus yueOHBIX u
[M03HABATENIHLHBIX 3a7a4

23.05

102

Pemenne TECTOBBIX
3aJITaHUN

TectoBble 3amaHusl 32 KypcC
reoMeTpuu 9 kiacca

YOC3

I1P

Pentenne TeCTOBEIX 3agaHUU 3a
Kypc TreoMeTpun 9 Kiacca.
KonTtpomupyror  mpouecc u
pe3ynbTaT yueOHOU
MaTeMaTHUYECKON e TeNbHOCTH,
OCO3HAHHO BBIOMparOT Haubosee
s¢dheKkTuBHbBIE CHIOCOOBI
peuieHus y4eOHBIX u
MO3HABATENbHBIX 337124

25.05




ITakeT O1lleHOYHBIX CPEACTB U KPUTEPUH OLIECHUBAHUS 110 NPeIMeTy

Bun kKoHTpoOIsI Ha ypOKe 3aBUCHUT OT 3Tana oOydeHus. B CBS3U ¢ 3TUM, HCIONB3YETCs: MPEIBAPUTEIbHBIH,
TEKYIIHHA, TEMAaTHYCCKUIA, UTOTOBBIA KOHTPOJIb. [IpH mepexojie K U3YYCHHUIO HOBOM TEMBI WIIM pa3jelia YUUTEIIo
HEOOXOIMMO OTPEACIUTh, KAKUMH 3HAHUSIMH ¥ YMEHHSIMH oOydaromuiics yxe obnamaer. [loaromy 31ech mpoBe-
JIEHHUEe MpeABapUTEIHHOIO KOHTPOJIS 0COOEHHO BakKHO. OJTHUM U3 INIaBHBIX YCIOBUHN yCIIEUTHOCTH OOyUEHUs SBIS-
€TCsl TIOCTOSTHHOE OOHAPY)KEHHE CYIISCTBYIOIIUX MPOOEIIOB B 3HAHUSX JJIsi CBOEBPEMEHHOI'O MX yCTpaHeHus. B
3TOM MOMOKET TEKYIIUH KOHTPOJb, KOTOPBIH, B OCHOBHOM, SIBJIIETCS 4acThio ypoka. Ha3BaHue «remaruueckuit
KOHTPOJIb» TOBOPUT camo 3a ce0s. OH MpOBOAUTCS TOCTIE M3yUeHUsI HOBOW TEMBI WJIM pasjiela, B OCHOBHOM, Ha
YpOKax KOHTPOJIS U KOPPEKIUHU 3HaHUU. [ 1aBHAsI 11eNib — MOATOTOBUTH OOYYAIOIIMXCS K 3a4€TaM UM UTOTOBOMY
KOHTpOJTIO. B KOHIIe yueOHOT0 To/1a MPOBOIUTCS HTOTOBBIA KOHTPOJIb.

Hcnonp3yeTcst yeTbipe OCHOBHBIE (pOPMBI MpoBeneHus: KoHTpois. PponrtanbHas. ['pynnosas. MuauBuny-
anpHas. KoMOumHMpOBaHHAS.

YCTHBIN OMpoC SABISIETCS. OHUM U3 Hanboliee pacrpoCcTpaHEHHBIX METOJ0B MpoBepku. IlucrmenHbie paboThI
MOTYT OBITh TIPEJIOKEHBI B Pa3HBIX ()OpPMax: NUKTAHTHI, COUMHEHUS, OTYETHI, TECThI, KOHTPOJIbHBIE pa0OTHI, Ca-
MOCTOSITEIIbHBIC PaOOThI, rpadudecKkrue padoTHhI.

JJIst OTICHKY JTOCTYDKEHUH yJaIluXcsl MPUMEHSETCS MATHOAUTbHAS CUCTEMA OI[CHUBAHUS.
Hopwmsbl oneHku:

1. OneHKka NTUCHMEHHBIX KOHTPOJBHBIX padOT 00Yy4aIOIIUXCS 0 MaTeMAaTHKe.

OTBeT OLIEHUBAETCSI OTMETKOM «5%, €CIIN:

- paboTa BBINIOJIHEHA MOJHOCTHIO;

- B JIOTUYCCKUX PACCYKACHUAX U 000CHOBaHUH PCIICHUSA HET HpO6€J’IOB u OI_HI/I6OK;

- B pEIICHUU HET MaTEeMaTHYECKUX OMIMOOK (BO3MOKHA OJIHA HETOYHOCTh, OMHUCKA, KOTOpasi HE SBJISICTCS CIE/I-
CTBUEM HE3HAHUS WJIM HEMOHUMaHUs y4eOHOro MaTepuaa).

OtMeTKa «4» CTaBUTCS, ECIU:

- paboTa BBINOJIHEHA TOJHOCTHI0, HO 0OOCHOBAHMS LIAroB PEIICHUs HEIOCTATOYHBI (€CIM YMEHHUE 0OOCHOBBIBATH
pacCyXICHHSI HE SBISIIOCH CICIIMATLHBIM 00BEKTOM IIPOBEPKH );

- IOMYIICHBI OJIHA OIINOKa WUJIM €CTh [Ba — TPU HEAO0UYETA B BBIKIIAJKAX, PUCYHKAX, YePTEkKax WK rpadukax (eciu
9TH BUJIBI pa0OT HE SBJSUIUCH CTIEIIHATIBHBIM 00bEKTOM MPOBEPKH).

OtMmetka «3» CTaBUTCS, €CIIU:

- lonyuieHo 6oJiee 0/IHOM OomMOKHU WK OoJiee ABYX — TPEX HEAOYETOB B BBIKJIAJKAX, UEPTEKAX WIN rpadukax, HO
oOyuaromuiicst o0nanaeT 00s3aTeTbHBIMA YMEHUSIMU IO MPOBEPSEMOil TeMe.

OTMeTKa «2)» CTaBUTCS, ECIU:

- JIOTYIIEHBI CYIIECTBEHHbIE OMMOKH, TTOKa3aBIIIe, YTO O0yJaronuiicss He o0naiaeT 00sM3aTeNbHBIMU YMEHUSIMU
110 JAHHOM TE€ME B TIOJIHOW MepeE.

VYyutenb MOXKET MOBBICUTh OTMETKY 332 OPUTHMHAJIBHBIA OTBET Ha BOIPOC MJIM OPUTHHAIBHOE PEIICHUE 3a/1a4u,
KOTOpBIE CBUECTEIBCTBYIOT O BHICOKOM MAaTEMaTUYECKOM Pa3BUTUU OOYJArOIIETOCs; 3a pelIieHne 0ojiee CI0KHOU
3a/la4¥l WIK OTBET Ha OoJiee CIOKHBIM BOMPOC, MPEesIOKeHHbIE 00y4daromneMycsl JOOJTHUTEIBHO TOCIE BBIMOIHE-
HUS UM KaKUX-JTHOO APYTHUX 3aIaHUM.
2.0yenka ycmuuix omeemos o0yuanuuxcs no mamemamuxe
OTBET OIIEHUBAETCA OTMETKOM «5», €CITN YUEHUK:

- TIOJIHO PacKpBUI COJEpKaHUE MaTepHralia B 00beMe, MPEAyCMOTPEHHOM MTPOrPaMMOil 1 YIeOHUKOM;

- U3JI0KUJI MaTepuaj rpaMOTHBIM SI3bIKOM, TOUHO HCIIOJIb3Ysl MAaTEMAaTUYECKYI0 TEPMHUHOJOTHUIO U CUMBOJIMKY, B
ONPEAETICHHOMN JTOTUYECKOMN MOCIeI0BaTEIbHOCTH;

- IPaBWJIHHO BBITIOJTHIII PUCYHKH, YEPTEKH, TPAaQUKHU, COMMYTCTBYIOIINE OTBETY;

- TIOKa3aJl yMEHUE WUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MPUMEpPaMH, MPUMEHATh €€ B HOBOW CUTyalluu INpU
BBITIOJTHCHUUN npaKanecxoro 3alaHu,

- MPOJIEMOHCTPUPOBAN 3HAHHE TEOPUU PaHEe M3yUEHHBIX COMYTCTBYIOMIUX TeM, COPMUPOBAHHOCTh U YCTONYH-
BOCTHb chonbsyeme HpI/I OTBECTC YMGHI/II\/’I 1 HAaBBIKOB;,

- OTBEYAJI CAMOCTOSTEIHHO, 0€3 HABOISIINX BOMIPOCOB YUHUTEIIS;

- BO3MO>KHbBI OIHA — ABC HCTOYHOCTHU HpI/I OCBCILICHUC BTOpOCTeHGHHLIX BOHpOCOB U1K B BBIKJIAJKaX, KOTOpLIe
YYEHHK JIETKO UCTIPABHJI TTOCIIC 3aMEYaHHS YIUTES.

OtBer OLICHUBACTCA OTMETKOU «4», CCJIN YIOBJICTBOPACT B OCHOBHOM Tpe60BaHI/I$[M Ha OLOCHKY ((5», HO IIpU 3TOM HMC-
€T OAHUH U3 HEAOCTAaTKOB:



- B U3JIO’KEHUU JIOMYIICHbI HEOOIbIINE MPOOEIIbl, HE UCKAa3UBILEE MATEMAaTHUYECKOE COJIEpKaHNE OTBETA;

- IONyUIeHbl OJMH — JIBa HEJI0UeTa MPHU OCBEIEHUH OCHOBHOTO COJEpKaHHs OTBETA, UCIPABICHHBIE MTOCIIE 3aMeUaHus
YUUTEIIS;

- JIOTIyIIEHBI OMIMOKa WK OoJiee ABYX HEJOYETOB IPU OCBEUICHUH BTOPOCTEIIEHHBIX BOIIPOCOB MJIHM B BBIKJIQJKAX, JIET-
KO MCIIPABJICHHBIC TIOCIIE 3aMeUaHHs yUUTEIIS.

OtMeTka «3» CTaBUTCS B CICIYIONINX CIydasx:

- HETOJIHO PAcKpBITO CO/AepKaHHe MaTepHaia (CoAaepKaHue M3JI0KEHO (parMEeHTapHO, HE BCET/a MOCIIE0BaTENbHO),
HO ITOKa3aHo o0Ilee TOHMMAaHUE BOIIPOCca U MPOAEMOHCTPUPOBAHBI YMEHUS, TOCTATOUYHBIE [l YCBOSHHS ITPOrPaMMHO-
ro marepuaia (onpenenesl «TpeboBaHUIMU K MATEMAaTUYECKON MOATOTOBKE YUAILIUXCS» B HACTOSILEH MTporpaMMme 1o
MaTeMaTHKe);

- UMCJIMCh 3aTpYAHCHUA HJINW JOIMYIICHBI OLINOKH B OIIPCACIICHUHA MaTeMaTHYECKONU TCPMHUHOJIOTHUH, YCPTCIKAX, BbI-
KiIaJKax, UCIIPABJICHHBIC ITOCJIC HCCKOJIbKUX HABOJAIINX BOIIPOCOB YUHUTECIIA,

- YUCHUK HC CIIPpaBUJICA C IPUMCHCHUECM TCOPHU B HOBOH CUTyalluH IIPU BBINIOJIHECHUHN ITPAKTUYCCKOI'O 3aJaHHA, HO BbI-
HOJTHWJ 3aJIaHus 0053aTEIFHOTO YPOBHS CJIOKHOCTH IO JAHHOU TeMe;

- TPH JOCTaTOYHOM 3HAaHUHM TEOPETHUYECKOTO MaTepualia BbISBIEHA HEIOCTaTO4HAs C(HOPMHPOBAHHOCTH OCHOBHBIX
YMEHHI 1 HABBIKOB.

OtMeTKa «2» CTaBUTCS B CICIYIONINX CIydasx:

- HE PacKphITO OCHOBHOE CO/IepKaHie yuyeOHOro MaTepHara,

- 00Hapy»eHO He3HAHUE YYCHUKOM OOJIbllel min Hanboliee BaXKHON YacTH y4eOHOTro MaTepuana;

-AO0IYHICHBI OILINOKH B OIIpCACJICHUN HOHHTHﬁ, IIpyu HKCIIOJIb30BAHUHN MaTeMaTHYECKOU TCPMUHOJIOTUU, B PUCYHKAX,
YCPTECIKAX UIIN rpa(bm(ax, B BBIKJIaJIKaX, KOTOPBIC HE UCIIPABJICHBI IIOCJIC HCCKOJIBKUX HABOAAIIUX BOIIPOCOB YUHTECIIA,

- YUYEHUK OOHApYKUJI MMOJIHOE HE3HAHWE W HEMOHMMaHHE M3y4aeMOro y4eOHOro MaTepuaia WM He CMOT OTBETUTh HU
Ha OJIMH U3 MOCTABJICHHBIX BOMPOCOB M0 M3YYEHHOMY MaTepuaiy.



