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HHOACHUTEJBbHAA 3AIINCKA

Pabouass mporpamMma 1o MareMaTruke M OOydYaloHIMXCS C 3aJEP)KKOW TCHXHYECKOTO
pa3Butus (nanee — 3[1P) Ha ypoBHE OcHOBHOTrO 00I1IEr0 00pa3oBaHuUs MOATOTOBIEHA HA OCHOBE
@®enepalibHOIO  T'OCYJapCTBEHHOIO  OOpa30BaTENbHOIO  CTaHAapTa OCHOBHOIO  OOILEro
obpazoBanus (IIpukaz Munnpocsemnienuss Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBaH
Munuctepcrom roctuninu Poccuiickont @enepannu 05.07.2021 r., per. Homep 64101) (nanee —
dI'OC 000), IlpumepHOol aganTHPOBAHHOHW OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBbI
OCHOBHOTO 0011eTr0 00pa3oBaHusi 00YJAIOIIUXCS C 3a/IePIKKON IICUXUIECKOTO pa3BUTHS (ajee —
ITAOOIT OOO 3IIP), IlpumepHoii pabodeil mporpaMMbl OCHOBHOTO OOIIEr0 oOpa3oBaHUS I10
npeamery «Maremarukay, [IpumepHoi mporpaMMbl BOCIIUTaHUS, C YIE€TOM pacipeieICHHbBIX 10
KJlaccaM MpOBepsEeMbIX TpeOOBaHUI K pe3yiabTaraM OCBOCHHS AJANTUPOBAHHOM OCHOBHOMU
00pa3oBarenbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 0O0pa3oBaHHs OOYYAIOLIMXCS C 3aJePIKKON
MICUXUYECKOTO pa3BuTus. B paboueld mporpamme yuyTeHbl HAeW U mMoiokeHus KoHuenuuu
pa3BUTUs MaTeMaTu4eckoro oopasosanus B Poccuiickoit denepanun.

OOm1ast xapakTepUCTHKa y4eOHOro npeaMeTa «MaremaTukay

VYuebublil npenMer «MaremaTvka» BXOIUT B IpEIMETHYIO 00jacTb «MaremaTtuka u
uHpopmatuka». OH CHOCOOCTBYET pa3BUTHUIO BBIYMCIUTEIBHON KYIBTYPbl M JIOTUYECKOTO
MBILIEHUS, (OPMUPOBAHUIO YMEHUS MOJb30BATHCS AITOPUTMAMM, a TAKXKE MPHOOPETECHHIO
NPAaKTUYECKUX HABBIKOB, HEOOXOAMMBIX B TIOBCEIHEBHOM m3HM oOyuatommxcs ¢ 3[1P. YueOnsrii
OpeIMeT pa3BUBAeT MbIIUICHHE, MPOCTPAHCTBEHHOE BOOOpaXkeHHE, (YHKLUHUOHAIBHYIO
rPaMOTHOCTb, YMEHHUS BOCIPUHUMAaTb W KPUTHUYECKH AaHAIU3UPOBaTh HH(OPMAIUIO,
NPEACTaBICHHYIO B Pa3IMYHbIX (hopMax.

OOyueHue Maremaruke J1a€T BO3MOKHOCTh pa3BuBaTh y oOywaroumuxcs ¢ 3[1P Tounyro,
palMOHANBHYIO U MH(POPMATUBHYIO pedb, yMEHHE OTOMpaTh Hanbosee MOAXOASIINE SI3bIKOBHIE,
CUMBOJIMYECKUE, TpaUuyecKue CpeACTBa Uil BBIPAXKEHMS] CYXJIEHUH U HADISJHOIO HX
IIPEJICTaBICHHUS.

HeoOxonuMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHUU SIBIISIETCS
o011ee 3HAKOMCTBO C METO/IaMH IO3HAHHs JEHCTBUTENLHOCTH, MPEICTaBIECHHE O MpeaMeTe U
METOAaX MareMaTHKH, UX OTIIMYUI OT METO/IOB APYIUX €CTECTBEHHBIX U TYMaHUTAPHBIX HayK, 00
0COOEHHOCTSAX NMPUMEHEHUS] MaTEeMAaTHKH JJIS PEHICHUs] HayyHBIX M MPHUKIAAHBIX 3a1a4. Takum
o0pa3oM, MaTeMaTnyeckoe 0Opa3oBaHUE BHOCUT CBOM BKJIaJA B (hOpMUPOBaHKE OOIIEH KyIbTypbl
4eJI0BEKa.

N3ydeHne mareMaTWKH TakKe CIOCOOCTBYET ICTETHMUECKOMY BOCIUTAHHUIO YEIOBEKa,
NOHMMAHHIO  KpacoTbl M  M3ALIECTBA MAaTeMaTHYECKUX  PAaCCYXACHHUH,  BOCIPHUATHIO
reoMeTpuyeckux GopM, YCBOCHHUIO 1€ CUMMETPHUH.

ITporpamma oTpakaeT cofepxkanue o0yueHHs mpeaMeTy «MaTemMaTuKa» ¢ y4eTOM 0COOBIX
obOpasoBarenbHbIX TOTpeOHOCTEH oOydaromuxcst ¢ 3[1P. OBmamenue y4eOHBIM TpeIMETOM
«MatemaTtukay MpeICTaBIIAET ONpeIeIeHHYIO CI0KHOCTh s yyamuxcs ¢ 3I1P. Y obyuarommxcs
¢ 3IIP nauboiiee BbIpaK€Hbl OTCTABAHMS B PA3BUTUHU CIOBECHO-IOTUYECKUX (OPM MBILIUICHUS,
MO3TOMY a0CTpaKkTHBIE U OTBIICUYEHHBIE KAaTETOPHUH UM TPYIHOJOCTYIHBEL. B ToXe Bpems mpu
CrelManbHOM OOydeHUHM OOydaromMecs MOTYT BBIIOJHATH 3afaHus 1o anroputMmy. OHu
BOCIPUHMMYMBBI K ITOMOILIY, MOTYT BBIIIOJHUTh MIEPEHOC HA aHAJIOIMYHOE 3aJaHUE YCBOEHHOTO
crioco0a pemreHust. CHUKEHUE pa3BUTHUS MBICIUTEIbHBIX ONEpalUil U 3aMeAJICHHOE CTaHOBJICHHE
JIOTHYECKUX JEHCTBUN MPHUBOAAT K HETOCTATOUYHOW OCMBICIEHHOCTH COBEPIIAEMBIX Y4EOHBIX
nerdcTBUi. Y 00ydarommxcs 3aTPyIHEHBl CUCTHBIE BBIUYMCIICHUS, TMPOW3BOJMMBIE B yMme. B
IUCBbMEHHBIX BBIYMCIIEHUSAX OHM MOTYT NPONYyCKaTb OAMH W3 IPOMEXYTOUHbIX mIaros. [lpum
paboTe C YUCIOBBIMH BBIPAKEHUSIMM, BBIUHCIEHHUEM WX 3HAU€HHs MOTYT HE YyIEp)KUBaTbh
NpaBUIBHBIN MOPSIOK AercTBUil. [Ipu ynmpomienuu, npeoOpa3oBaHUM BBIPAKEHUN ydalluecs ¢



3[IP He MOryr caMOCTOSATENBHO IPHUHATH PEIICHUE O IIOCIEI0OBATEIBHOCTH BbBIIIOJHEHUS
JnercTBuii. KOHKpETHOCTh MBIIIIEHUS OCJIOKHSET YCBOCHMS HABBIKA PELICHUs YPaBHEHM,
HEpPaBEHCTB, CUCTEMBbl ypaBHEHUN. MIM MaJIo10CTYITHO COBEpLIEHHE OOPaTUMBbIX OlEpaluii.

Huzkuii ypoBeHb pa3BUTHS JIOTMYECKHX OIEpaIfii, HeIocTaToYHas O00O0OIIEHHOCTh
MBILIUICHUS 3aTPYIHSIOT H3ydeHHe TeMbl «DyHKIUM»: IpU ONpeieieHUuU (YHKIHOHATIBHON
3aBHCUMOCTH, TIpH OIHUCAaHUM TpaUUeCKON CHTyallld, HCIONb3Yysl TE€OMETPHUYECKH,
anreOpanyeckuif, (PyHKIMOHANBHBIN s3bIkM. Hepeako yuammecs He BHISAT pa3HULBl MEXIY
o0nacTeio onpenencHus QyHKIIUU U 001aCThIO 3HAUCHUH.

Pemienue 3a1a4 conpspkeHoO ¢ TPYIHOCTAMH OGOPMIIEHHS] KPAaTKOM 3aIlucH, IPOBEIECHUS
aHanmM3a ycJOBHUS 3aJlaud, BbIIeNeHus: cymiectBeHHoro. OOydatommecs ¢ 3IIP 3atpynusiorcs
c/leNaTh YMO3aKIIIOUEHHE OT OOIIEro K YaCTHOMY, HEPEJIKO BEIOMPAIOT HEPALMOHAJIbHbIE CIIOCOOBI
peLIeHUs, MUHOTJ]a OrPAaHUYMBAIOTCS MAHUITYJIALUSIMU C YHCIIaMHU.

IIpu n3yueHun reomerpuyeckoro marepuana odOydarouuecs ¢ 3IIP crankuBarores ¢
TPYAHOCTBIO JIeNaTh JIOTMYECKHE BbBIBOJBI, CTPOUTH IIOCIIEOBATEIbHBIE PACCYKICHUS.
HenpouHble 3HaHHS OCHOBHBIX TEOpEM TI'€OMETPUU IPHUBOAMT K OIIMOKAM B PpEILICHUU
reoMeTpuueckux 3anad. OOyyarommecss MOTYT MOJAMEHHUTH (HOpMyYITy, HEIIPABHIBHO IPUMEHHUTH
teopemy. K cepbe3HbIM omuOKaM B pELICHUM 3a/ad MNPUBOAAT HEAOCTATOYHO Ppa3BUTHIE
IIPOCTPAHCTBEHHBIE MpeAcTaBIeHUs. VM CII0KHO BBIIOIHUTD YEPTEXK K YCIOBHIO, B MHCbMEHHBIX
paboTax OHM HE MOT'YT IIPUBECTH OOBICHEHHE K YEPTEKY.

TouyHOCTB 3a1TIOMUHAHMS U BOCTIPOU3BEICHHS yU€OHOr0 MaTepraia CHUKEHBI 110 IPUYHUHE
cJ1a00CTH MHECTUYECKOM JIeSTeNbHOCTH, CyXeHHs oObema mamatd. OOyuaromumces ¢ 3I1P
TpeOyeTcst 0oJbIlIe BpEeMEHHU Ha 3aKpeIUieHHe MaTepHala, akTyaln3alus 3HaHUH 10 orope mpu
BOCIIPOM3BEICHUH.

Jia mpeojofieHUs TPYyAHOCTEM B M3ydyeHHMM YydeOHoro mpenmera «MaTemaTukay
HeoOXonuMa ajanTanus oObeMa M Xapakrepa Y4eOHOro MaTepuala K I03HaBaTeNbHBIM
Bo3MOXKHOCTsIM ywamuxcsi ¢ 3IIP. Cnenyer yueOHbIN MaTepuan NpPErnoJAHOCUTH HEOOIbIIUMU
HOPLMSMHU, YCIOXKHSS €ro MOCTENEHHO, M3BICKUBATh CIIOCOOBI aJanTalMd TPYAHBIX 3aJaHM,
HEKOTOpble TEMbl JlaBaThb KaK O3HAKOMUTENbHbBIC; HWCKIIOYaThb OTHENbHBIE TpPYAHbIE
JI0Ka3aTeNbCTBA; TEOPETUUECKUI MaTepHall pEKOMEHIYETCSl M3y4aTh B MPOLECCE MPAKTUUECKON
JESATENIbHOCTH 1O pelieHuio 3agady. OpraHuyeckoe €IMHCTBO MPaKTHYECKOM W YMCTBEHHOMU
NeSITeIbHOCTH YYaLIUXCs HAa YpOKaX MaTeMaTHKH CIIOCOOCTBYIOT IMPOYHOMY U CO3HATEIbHOMY
YCBOEHHIO 0a3MCHBIX MAaTEMaTUYECKUX 3HAHUN U YMEHHH.

Henu u 3anaun u3ydeHus yaueOHoro npeamera «MaremaTuka»
[IpuopuTeTHEIMU Yyeramu 00ydeHHs] MaTeMaTukKe B 5—9 Kiaccax sIBISIFOTCS:

* ¢dopMuUpOBaHHE IICHTPAIBHBIX  MAaTeMAaTUYECKUX TMOHATUA  (YHCIIO, BEJIMYMHA,
reoMeTpuyeckas (Qurypa, mnepeMeHHas, BEpOSTHOCTb, (YHKIHS), OOECHeYHnBAIONINX
MMPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTeMaTHUECKOTO 00pa30oBaHUsI OOYJAIOIINXCS C
3I1P;

» moaseacHue oOydarommxcs ¢ 3[IP Ha mocTymHOM 11 HMX YPOBHE K OCO3HAHHUIO
B3aMMOCBSA3M MaT€MaTHKUd W OKPYXKAIOIIEro MHUpa, MOHUMAHUE MaTeMaTHKU KakK 4acTH
o011ei KyJIbTypbl 4eJIOBEYECTBA;

" pa3BUTHE HWHTEIJIEKTYAIbHBIX M TBOPYECKUX cCrmocoOHocTel oOyuaromuxcs ¢ 3IIP,
MO3HABATENIbHOM AKTUBHOCTH, HCCIIEOBATEIILCKUX YMEHUN, KPUTUYHOCTU MBIILUICHUS,
HMHTEpeca K U3yUYeHUI0 MaTeMaTUKH;

* (popmupoBaHHe PYHKIMOHAIBHON MaTeMaTH4eCKO IPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MPOABJIICHHUA MAaTCMATUUCCKUX HOHHTHfI, O6’bCKTOB u 3aKOHOMepHOCTeﬁ B PpPCaJIbHBIX
KU3HEHHBIX CUTYyallUsX U MPH U3yYEHUU JPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpOBaTh HMX Ha S3bIKE MaTeMaTuku |
cO3/1aBaTh MaTeMaTU4YEeCKUE MOJEIHN, TPUMEHATh OCBOECHHBIM MareMaTHYeCKHil ammapar



JUIA PELICHUS IPaKTUKO-OPUEHTUPOBAHHBIX 3a[ad, HMHTEPIPETUPOBaTb U OLCHUBATH

IIOJIy4YEHHBIE PE3YIBTATHI.

JlocTUKeHHe ITHX LieJed 00ecrieunBaeTcsl peIeHUEM CIeAYIOIUX 3a0ay.

* opmupoBars y obyuaromuxcs ¢ 3[IP HaBBIKM yueOHO-ITO3HABATENLHOW JESATEILHOCTH:
IUTAHUPOBaHKUE PabOThI, IOUCK PAL[MOHAJIBHBIX MyTEH €€ BBINOJHEHUS, OCYIECTBICHUS
CaMOKOHTPOJIS;

" CHocOOCTBOBATh MHTEIJIEKTYaJIbHOMY Pa3BUTHIO, (POPMHPOBATH KauecTBA, HEOOXOANMBIE
YeJIOBeKY Ul TIONHOIICHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIE
MaTeMaTU4eCKOM  JNEATEIbHOCTH: SICHOCTM M  TOYHOCTH  MBICIM, HHTYHIIMH,
MPOCTPAHCTBEHHBIX MPEICTaBICHUH, CHOCOOHOCTH K IPEOJOICHUIO TPYIHOCTEH;

* (opMHpOBATH KIIOUEBbIC KOMIIETEHIIMM Y4YalMXCsl B paMKax IpeIMeTHOM obmactu
«Maremarrka 1 HHQOpMATUKAY;

" pa3BUBATh NOHATHIHOE MbIlUIeHUs oOyuatomumxcs ¢ 3I1P;

" OCYIIECTBIATH KOPPEKIHIO IO3HABATENFHBIX TMpoueccoB obOyuarommxcs ¢ 3IIP,
HEOOXOMMBIX JUIsl OCBOEHUS POTPaMMHOI0 MaTepualia o yueOHOMY MpeIMeTy;

" [peaycMarpuBaTh BO3MOKHOCTb KOMIIEHCALIMU 00pa30BaTeIbHBIX 1€(PUIIUTOB B OCBOCHUU
IPEIIECTBYIOIIEr0 MPorpaMMHOro Marepuana y odyuatomuxcs ¢ 3IIP u HemocraTkoB B
UX MaTeMaTU4eCKOM pa3BUTHH;

* c(hopMHPOBATH YCTONUMBBIM HHTEPEC YUALIUXCS K IPEIMETY;

" BBIABJIATH U pa3BUBATh MAaTeMaTUUECKHE U TBOPUECKUE CIIOCOOHOCTH.

OcHOBHBIE JMHMM COACpXaHMS Kypca MmareMartuku B 5-9 kiaccax: «Uwucena un
BBIUUCIICHUS», «Anredpa» («AnreOpandeckre BhIpaKEHHsS», «YPAaBHEHHS W HEPaBEHCTBAY),
«Dynkuuny», «leomerpusi» («l'eomerpuueckue ¢GUrypsl UM HMX CBOMCTBa», «l3mepeHue
FEeOMETPUYECKUX BEIMYMH»), «BeposaTHOCTH M cTarucTuka». JlaHHbIE JIMHUU pa3BUBAIOTCA
napajiesibHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OTHAKO HE HE3aBHCHMO OJIHA OT
Jpyroif, a B TECHOM KOHTaKkTe M B3auMojeicTBuH. Kpome 3TOro, Mx oObeauHSET JIornuyeckas
COCTABJIAIOILAS, TPAAULIMOHHO MPHUCYIasi MaTEMAaTUKE M IPOHU3BIBAIONIAS BCE MAaTEMAaTHUYECKUE
Kypcbl U coaepkarenbHble JduHUHM. CdopmynupoBanHoe B DenepaibHOM TOCYIapCTBEHHOM
00pa3oBareIbHOM CTaHIapTe OCHOBHOIO 0011ero 00pa3oBaHus TpeOOBaHUE «yMETh OIIEPUPOBATh
MNOHATUSIMU: ONPEJIENIEHUE, aKCHOMa, TEOPEMA, 10Ka3aTelbCTBO; YMEHUE pacliO3HaBaTh UCTUHHbBIE
Y JIOKHBIE BBICKa3bIBaHMsI, IPUBOAUTH IIPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUSA U
OTPHULIAHUS BBICKA3bIBaHUI» OTHOCUTCS KO BCEM KypcaM, a (OPMUPOBAHUE JTOTMUECKUX YMEHUN
pacripenenseTcs o BceM rojiaM o0yueHHst Ha YpOBHE OCHOBHOTO 00IIIero 00pa30oBaHMsL.

Conepxanne 0O0Opa30BaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM pE3ylbTaTaM OCBOCHHS
[TpumepHoil pabouell mporpaMmbl, paclpeneléHHbIM IO TofaM OOydeHUs, CTPYKTYpHUpPOBaHO
TakuM o00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMIHUAIBHBIM BOIpOcaM oOydaromiuecs
oOpamianuch HEOIHOKPATHO, YTOOBI OBJaJIEHUE MAaTeMaTHMYECKUMH TMOHATHSIMHU U HaBBIKAMHU
OCYUIIECTBIISJIOCh ~ MOCJTENOBAaTeIbHO U MOCTyNarelbHO, C  COONIONEHHWEM MpUHIUIA
IPEEMCTBEHHOCTH, a HOBBIE€ 3HAaHUS BKJIIOYAJINCh B OOIIYyI0 CHCTEMY MareMaTudyecKux
npenctaBieHuid  oOywarouuxcss ¢ 3[IP, pacmmpsas wu  ymyOnss e€, oOpa3ys MpOYHbIE
MHOXKECTBEHHbIE cBs3M. OOmme wenu wu3ydeHuss ydeOHoro mpeamera «MaremaTrukay
npencTaniensl B [IpumepHoit paboueil mporpaMme 0CHOBHOTO 00IIero 0Opa3oBaHusl.

OcobenHocTr 0TOOpA M aIaNTallMk YI4€OHOT0 MaTeprasa 1o MaTeMaTHKe

OOyuenue ydueOHOMY TpenmeTy «MareMaThka» CTPOUTCS Ha CO3IaHHUU ONTHMAIIbHBIX
YCJIOBHM JIJIs YCBOCHMSI MpOTpaMMHOT0 Marepuaina oOyuatomumucs ¢ 3[1P. bonemoe BHuManue
yAenseTcss OTOOpYy y4eOHOro marepuaia B COOTBETCTBHUU C NPUHIUIIOM JOCTYITHOCTH TPH
COXpaHEHUH 00Iero 0a30BOT0 ypOBHS, KOTOPBIM JIOJDKEH IO COJAEPKAHHI0 U 00beMy OBITh
aJanTHPOBAHHBIM 1Jis oOyuatonuxcs ¢ 3[1P B coOTBETCTBUU ¢ UX 0COOBIMH 00Pa30BaTEILHBIMU
notpeOHOCcTsIMA. CremyeT O0OJerdyuTh OBNAJieHWe MarepuanioM oOyuatomumucs ¢ 3I1P
MOCPEACTBOM €0 JETAIBHOTO OOBSICHEHHS] C CHCTEMaTHYEeCKUM IOBTOPOM, MHOTOKpPATHOMN



TPCHUPOBKH B TPUMEHCHUH 3HAHWW, HMCIIOJB3YSl MPUEMBl aKTyaIM3alvK (BU3yajbHAs OIopa,
MaMsTKa).

[IpumepHas nporpamMma MpeAyCMaTpuBaeT BHECEHHE  HEKOTOPBIX  HM3MCHCHHIA:
yYMEHbIIIeHUE 00beMa TEOPETUUECKUX CBEACHHIA, BRIHECEHUE OT/ICIBHBIX TEM HITH [EJIBIX Pa3/IeIOB
B MaTepHaJIbl i1 0030PHOT0, 03HAKOMHUTEILHOTO U3yUCHUSI.

HN3menenuss nporpamMmmsbl B 7-9 Kiaccax

T'eomempusn

CrnenyeT OCHOBHOE BHUMAaHUE YAEIUTh NIPAKTUYECKONW HAIpPaBICHHOCTU Kypca, UCKIIOUHB
U YIOpPOCTHB Haubojee CIOXKHBIA 1 BOCHPHUATHS TeopeTuueckuil marepuan. Ha ypokax
reoMeTpUH HeOOXOMMO MAaKCHMAJIBHO HCIIOJB30BaTh HATJISAHBIE CPEACTBA 00ydeHus, OOJbIIe
IPOBOJUTH MPAKTHUUYECKUX Pa0bOT ¢ ydaliuMucs, pemars 3agadyu. CTpOUTh pelleHue 3aaad npu
MIOCTOSIHHOM OOpAIlleHUH K HarJIIJHOCTU — PUCYHKaM U YepTexkam.

O3HakOMHUTENBHO AaTh TeMBbL: «TeopeMbl U 10Ka3aTenbCTBO. AKCHOMBI», «Jl0Ka3aTeabCTBO
OT IPOTUBHOTO», «CyIIECTBOBAHNE M €IMHCTBEHHOCTh NEPIEHIUKYJSApa K mpsaMoil», «Metox
FEOMETPUUYECKUX MecT», «Meron ynsoeHuss menuanel», «Teopema Q@aseca u Teopema 0O
IPONOPLUOHAIBHBIX oTpe3Kax», «enTp macc TPEYroJbHUKAY, «3menenune
TPUTOHOMETPUUYECKUX (DYHKIMIA MTPU BO3pacTaHUM yriay, «DopMyJibl Ui pailycoB BIIMCAHHBIX
U OIMCaHHBIX OKPYKHOCTEH IpPaBWIbHBIX MHOIOYI'OJbHUKOBY», «YpaBHEHUE MPAMOiI»,
«/IBmxenue», «CBONCTBaA ABMKEHUA», «TeopeMa O IIPOU3BENECHUN OTPE3KOB XOPI, TEOPEMBI O
IIPOU3BEIEHNU OTPE3KOB CEKYILUX, TEOPEMA O KBaJpaTe KacaTeJIbHOW».

Crnenyer yMEHbIIUTh KOJMYECTBO YacoB Ha u3ydeHHe TeM: «CHMMETpUYHbIE (UTYpHI.
OcHoBHBIE CBOMCTBa oOceBoi cuMmmerpumn», «lleHTpanbHas cummerpus», «l[lapannenbHbIi
nepeHocy, «IloBopor», «IIpeobpazoBanue nmogobus. Ilogob6ue COOTBETCTBEHHBIX JIEMEHTOBY,
«OCHOBHBIE 33J]Ja4M Ha IIOCTPOEHHUE C IIOMOILBIO HUPKYJISA U TMHEUKNY, «JleKapTOBbI KOOPAUHATHI
Ha IIOCKOCTWY, «Perienue TpeyronbHUKoBy, «[logobue gpuryp».

BricBOOOAMBIIIIECS YaChl UCIIOB30BATh HA PEIICHUE 3a/1a4 U TTOBTOPEHHE.

Buabl  gesreqbHocTH  oOyuarommxcess ¢ 3IIP, oOycioBieHHble  0COOBIMH
o0pa3oBaTe/IbHBIMM MOTPEOHOCTAIMH M O0ecleYMBAKIIHE OCMBICICHHOE OCBOCHHE
coJep:kaHUN o0pa3oBaHus MO npeaMery «MareMaTuka»

Conepxanue BUIOB JesTenbHOCTH oOywarouuxcs ¢ 3IIP onpenensercs ux ocoObIMU
oOpa3zoBaTenbHbIMU TOTpeOHOCTAMU. [Tomumo mupoxo ucnonbzyemsix B OOIT OO0 o6mux amns
BCEX O0YyYaromuXcs BUAOB JIEATEIBHOCTH CIEIyeT YCHIIUTh BUIBI IEATEIBHOCTU CIIEU(pHYHBIE
JUIsL JTaHHOM KaTeropuu JAeTed, oOecrneuuBarollie OCMBICIEHHOE OCBOEHHUE COJEep KaHUS
00pa30oBaHus 10 MPEIMETY: YCUIIEHUE MPEIMETHO-IIPAKTUYECKOH IeITENbHOCTH ¢ aKTUBU3AIen
CEHCOPHBIX CHCTEM; Yepe0BaHUE BUIOB JAESITEIbHOCTH, 3aJ€MCTBYIOUINX PA3IMYHbIE CEHCOPHBIE
CHUCTEMBI; OCBOEHUE MaTepHuaa ¢ OIOpoi Ha aJTOPUTM; «TIOLIArOBOCTH» B U3YYEHUU MaTepUaa;
HCIIOJIb30BaHUE JTOTIOJHUTEIbHOW BU3YaJbHOM OMOPHI (CXEMBbI, IIa0JIO0HBI, OMOPHbIE TaOIUIIbI);
pPEYEBOM OTUET O MPOLECCE U PE3YJbTATE ACATEIBHOCTH; BBIIIOJIHEHUE CIELUANBHBIX 3aJaHUMH,
o0ecreunBarONX KOPPEKIHIO PETYISIUU yueOHO-T03HAaBAaTEIbHON NESTENIbHOCTH U KOHTPOJIb
COOCTBEHHOTO pe3ysbTara.

Temarnueckast 1 TepMuHOIOTHYEcKas Jiekcuka coorBeTcTByer OOIT OOO.

Hnst obydatonmuxcst ¢ 3[1P cymiecTBeHHBIM SBISIOTCS MPUEMBI pabOThI € JIEKCHUECKUM
MatepHaioM 1o npeamerty. [IpoBoauTces cnenmanbHas paboTa [0 BBEAECHUIO B AKTUBHBIN CIIOBAph
00y4aromuxcst COOTBETCTBYIOIEH TEPMHHOJIOTUH. J3ydyaemble TEpMHUHBI BBOJSATCS Ha
IIOJIMCEHCOPHON  OCHOBE, 00fA3aTelbHAa BHU3yalbHas MOJAEP)KKA, aITOPUTMbI PpabOThl €
OIIPEECIIEHUEM, OIIOPHBIE CXEMBI AJIS1 aKTyalIM3allui TEPMUHOJIOTHH.



PABOYAS ITPOTPAMMA
YYEBHOTI'O KYPCA «'EOMETPU . 7-9 KJIIACCbI

Ienn u3ydyenus: yaeGHOro Kypca

O6mume nenu u3ydeHust yaeOHoro kypca «l'eomerpusi» npeactasieHsl B [IOOIT OOO.
OHM 3aKITIOYAIOTCS, MPEXKAE BCErOo B TOM, YTO HA YPOKaX I'€OMETPUH OOYYAIOLIUICS Y4HUTCS
MPOBOAMTH JTOKA3aTENIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKJIIOUYCHHS, TOKA3bIBATh
WCTUHHBIC YTBEPKACHHUS U CTPOUTHh KOHTPHPUMEPHI K JOKHBIM, MPOBOJAUTH PACCYKICHUS «OT
MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (hOpPMYIHpPOBaTh OOpaTHBIC yTBEepXkaAeHUA. B
OOy4eHHH YMEHHMIO pacCykJaTb COCTOUT Ba)XKHOE BOCIHUTATEIbHOE 3HAUCHHE M3YyUCHUS
FEOMETPHH, MTPUCYIIIEe UMEHHO OTEUeCTBEHHOM MaTeMaTH4eCKOH IIKOJIE.

Bropoii 1enbio n3ydeHus TeOMETpUU ABIISETCS UCIOJb30BaHNE €€ KaK MHCTPYMEHTA IpU
pEIIeHNHN KaK MaTeMaTUYECKUX, TaK U MPAKTUYECKHUX 3aJ1a4, BCTPEUYAIOIIUXCS B PEAIbHOM JKU3HU.
OTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENIbHAS JIMHUSA B U3y4YEHUH IeoMeTpuu B mikonue. Jls
9TOTO0 YYHMTENI0 PEKOMEHIyeTcs MoAOupaTh 3a7aud [PAKTUYECKOro XapakTtepa s
paccMaTpuBaeMbIX TEM, Y4YUTb OOYYalOLIUMXCS CTPOUTh MAaTEMAaTUYECKHUE MOJEIU pealIbHbIX
JKU3HEHHBIX CHUTYyallud, MPOBOJUTH BBIYHMCICHHS M OLIEHUBATh aJCKBATHOCTH MOJYyYEHHOTO
pe3ynbrara. KpailHe BakHO NOJYEPKUBATH CBS3M TE€OMETPUU C JPYTUMHU IpeaMETaMH,
MOTHBHPOBaTh  HWCIOJB30BAaTh  ONpPENEICHUS TIEOMETPUYECKHMX (QUryp U  TOHATHUH,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYyYEHHBIX YMEHUHN B (U3UKE U TEXHUKE. DTH CBSI3U Hauboiee
APKO BUIHBI B TeMaX «Bektopbl», « TpuroHomeTpuyeckue COOTHOMIECHU», «MeTo ] KOOpauHAaT
u «Teopema [Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yuebHOMYy miaHy B 7-9 kiaccax u3ydaercst yueOHbIH Kypce «I'eomerpusi»,
KOTOPBII BKJIFOUAET CIIEAYIOIINE OCHOBHBIE Pa3JieNbl cojepkanus: «I eoMmerpudeckne Gpurypsl u
UX CBOMCTBa», «/3MepeHne reoMeTpUUECKUX BEINYMHY, a TaKKe «/]ekapToBbl -KOOpAMHATHI Ha
IUIOCKOCTIY, «BekTOph», «/[Brkenns miockoctu» u «IIpeodpasoBanus mogoous».

VY4ebHblil 1aH NpeaycMaTpuBaeT U3ydyeHHe TeOMETpUM Ha 0a30BOM YpOBHE, UCXOMS U3
He MeHee 68 yueOHbIX YacoB B yueOHOM TO/ly, BCET0 3a TpU roa o0yueHus: — He MmeHee 204 yacos.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHUA)

7 KUIIACC

Havanpubie monstus reomerpuu. Touka, mpsiMasi, OTpe30K, Jy4d. Yroia. Bumel yrios.
BeprukansHpie W cMexHble yribl.  buccektpuca yria. JlomaHas, MHOTOYTrOJbHUK.
[TapaneTsHOCTH M IEPIICHIUKYISIPHOCTH TPSIMBIX.

Cummempuunsie gueypvi. OcHoGHble CBOLUCMBA 0CEBOL CUMMEMPUU
CUMMETPUH B OKPYKAIOIIEM MHUPE.

OcHo6Hble NOCMPOeHUs C NOMOWBIO YUPKYJIA U TUHEUKU.

Tpeyronbauk. Boicota, mMeauana, OuccekTpuca, uUXx cBoiicTBa. PaBHOOeapeHHBIH u
PaBHOCTOPOHHUI TPeYyroJibHUKU. HepaBeHCTBO TpeyrojJbHUKA.

CBoiicTBAa W TIPU3HAKKM pPaBHOOENPEHHOTO TpeyroyibHUKA. [Ipu3HakKu paBeHCTBa
TPEYTOJIbHUKOB.

CgolicTBa M MPU3HAKK MapaJUIeIbHbIX NpAMBIX. CymMMa yIJIOB TpeyroyibHuKa. BHemHue
YTJIbI TPEYTOIbHUKA.

[IpssmoyronbHbI TpeyronbHUK. CBOWCTBO MEIHMAHBI MPSMOYTOJBHOTO TPEYroJIbHUKA,

L' Tpumeps

! 35ech u nanee KypcMBoM 0603HAYEHBI TEMBI, H3Y4EHUE KOTOPBIX IPOBOIMTCS B 03HAKOMHUTEILHOM ILIAHE.
[legaror camocTOATENBEHO OMpeaesIeT 00beM H3ydaeMoro MaTepHraa.



npoBeAEHHOW K TumoTeHy3e. llpu3sHaku paBeHCTBa NPSMOYTOJBHBIX TPEYTOJIbHUKOB.
[TpstMOyroNbHBIN TPEYroJIbHUK ¢ yrioM B 30°.

HepaBeHCTBa B TeOMETPUN: HEPABEHCHBO MPeEY2ONbHUKA, HEPABEHCTBO O JJTMHE JIOMAHOH,
Teopema o OoblIeM yrie u 0oiblleil CTopoHe TpeyroapHuKa. IleprneHanKyisp 1 HaKIOHHAS.

I'eomempuyeckoe mecmo mouex. BUCCEKTpUCa yrila U CEpeIUHHBIA NEPIEHANKYISIP K
OTpPE3KY KaK FeOMETPUYECKHE MECTA TOUEK.

OKpy>XKHOCTb M Kpyr, XOpAa W JHaMeTp, MX CBOWCTBAa. B3ammHOe pacmonoxxeHne
OKpYXKHOCTH U IpsAMoii. KacaTenbHas 1 cexyias K OKpykHOcTH. OKpY>KHOCTb, BIIMCAHHAS B YTOJL.
BrmicanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yersipéxyronpauku. [lapamienorpamMm, ero nmpu3Haku M CBOWCTBA. YacTHBIE Ciydau
napaiesiorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJpaT), UX HpPU3HAKU U cBoiicTBa. Tpanmenws,
paBHOOOKas Tpamnenwsi, e€ cBoiicTBa U npu3Haky. [IpsMoyronpHas Tpanenus.

Memoo yosoenus meouansi. Llenmpanvuas cummempus.

Teopema @aneca u meopema o nponopyuoHairbHulx ompeskax. CpenHue JIUHUU
TPEYroJibHUKA U Tpaneuuu. Llenmp macc mpey201oHuKa.

Ilooobue mpeyeonvhuxos, koagguyuenm nododus. Ilpuznaxu nooodus mpeyeorbHUKos.
[TpumeHeHne NoA00MS IPU PELIEHUN IPAKTUYECKUX 3a]1a.

CpoiicTBa momnianeii reomerpuueckux ¢uryp. QopMmyIbl s IUIOMAAN TPEYTOJIbHUKA,
napaenorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIIAAeH NOJOOHBIX (QUTYD.

Boruncnenue miomaaei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenune teopems! Iludaropa mpu pemeHMH NPaKTUYECKUX
3azad.

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yIJa NPSMOYTOJBHOTO TpeyrosbHHKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHoMmerpuueckue GpyHkuuu yrios B 30°, 45° u 60°.

Brincannble U LEHTpaJIbHBIE YIJIBI, YTOJI MEXAY KacaTellbHOW M XOpJAOH. YTIbl MEXAy
XOpAaMH U CeKYIIMMHU. BrircanHble u onucaHHble YeThIPEXYToIbHUKHY. B3aumMHoe pacrosioxxenue
IBYX oKpyxHocTel. Kacanue okpyxkHocTeil. O01ue kacaTeabHble K IBYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocunHyc, TaHreHc yrioB oT 0° mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXKJeCTBO. POPMYJIBI IPUBEACHHUS.

Pemenne TtpeyronpHukoB. TeopemMa KOCHHYCOB M TeopemMa CHHYCOB. Pemienue
IIPAKTUYECKUX 3a7a4 C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nodobus. [looobue coomeemcmeeHHbIX IIEMEHMO8.

Teopema o npouzeedenuu 0mpe3Ko8 Xopo, meopemvl 0 NPOU3EEOEHUU OMPEIKO8 CEKVUUX,
meopema o Kkeaopame KacamenbHOU.

Bekrop, amuHa (MOJyJb) BEKTOpAa, COHANpaBIEHHBIE BEKTOPBI, MPOTUBOIOJIONKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OINEpalMH HaJ
BEKTOpaMHU. Pa3nokeHue BeKTopa Mo JByM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTsl BEKTOpa.
CkanspHoe Mpou3BeIeHNE BEKTOPOB, IPUMEHEHUE 711 HaX0XKJI€HUS JJIUH U YTJIOB.

JlexkapToBbl KOOpAWHATBl Ha IUIOCKOCTH. VYpasHnenus npsamou W OKPYKHOCTH B
KOOpJMHATAaX, MIepeceueHue OKPYKHOCTEH U MpsIMbIX. MeToT KOOpAMHAT U €ro IPUMEHEHHE.

IIpaBunbHBIE MHOTOYTOJIBHUKHU. JJIMHA OKPYKHOCTU. I'pangycHas U paaraHHas Mepa yria,
BBIUMCJIEHHE JUIUH OYyT OKpykHOCTel. [Tnomane kpyra, cekTopa, CerMeHra.

Heudicenus  nnockocmu U GHYmpeHHue — cummempuu — Queyp  (dnemenmapHsie
npeocmasnenus). Ilapannenvrwiii neperoc. [losopom.

KoHTposibHO-U3MepHuTeIbHbIE MAaTEePHAJIbI



[IpoBeneHue OIEHKM IOCTHXKEHUM IJIAaHUPYEMBIX pPE3yJbTaTOB OCBOEHHUS Y4eOHOTO
npeaMeTa MPOBOAUTCS B POPME TEKYIIETO M PYOSKHOTO KOHTPOJIS B BUJE: KOHTPOJIbHBIE PaOOTHI,
CaMOCTOSITeNIbHbIE Ppa0OThI, 3a4eThl, MaTeMaTUYECKHUE JAUKTAHTHI, NpPaKTHUYeCKue paboThl,
MMCbMEHHBIA OTBET MO MHAUBUAYATbHBIM KapTOUKaM-3aJaHUsIM, TECTUPOBAHUE.

Jnst obyuatomuxcs ¢ 3[IP Bo3MOXHO wu3MEeHEHHE (QOPMYIUPOBKH 3adaHUN Ha
«TIOIIATOBYIO»,  aJanTaliio IpelaraeMoro oOydaromeMycss TeCTOBOro  (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuaia: HCIOJb30BAaHHE YCTHBIX M MHCbMEHHBIX HMHCTPYKIMI, YIpOILEHUE
JUTMHHBIX CJIOXHBIX (OPMYIUPOBOK MHCTPYKIUH, PEIICHHWE C OMOPOM Ha aJrOPUTM, 0Opasell,
MCIOJIb30BaHUE CIPABOYHON MH(POPMAIUH.

HNJTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA YYEBHOI'O TIPEJIMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OGPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBalMsl K OOy4YEeHMIO MaTeMaTHKe W LEJCHalpaBICHHOW I103HaBaTEIbHOU
NeSITebHOCTH;

MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO JAEATEIbHOCTb,
TpeOYIOLIYI0 MaTEMaTUUYECKUX 3HAHUH, B TOM YHMCJIE YMEHUE YUUThCS Y IPYTHX JIOJEH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, OBITh TOTOBBIM JEHCTBOBAaTH B
OTCYTCTBHUE rapaHTHH ycrexa;

cioco6HOoCcTh oOywaromuxcs ¢ 3[IP k oco3HaHWIO CBOMX A€(DUIIMTOB W TPOSBICHUE
CTpEMIJICHUS K UX NPEOJI0IECHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHUE CTAaBUTh IOCTUKUMBIC LEIIH;

YMEHHE pa3inyarh ydeOHble CUTYalluH, B KOTOPBIX MOXKHO JIeHCTBOBATh CAMOCTOSITEIIBHO,
U CHUTyallud, TJieé CJeAyeT BOCIOJb30BaThbCsl CHPAaBOYHOM HHGOpMalued WiIM JApyruMHu
BCIIOMOTaTeIbHBIMU CPE/ICTBAMU;

CIIOCOOHOCTh NEPEHOCUTDH MOJTYUEHHBIE B X0/1€ 00YUEHMSI 3HAHUS B AKTYaIbHYIO CUTYaIHI0
(IpH pereHnH KUTEHCKUX 3aj1ad, TPeOyIOIUX MaTeMaTHUYECKUX 3HAHUH);

CIIOCOOHOCTBH OPUEHTUPOBATHCS B TPEOOBAHUAX U MTPaBUIIaX MIPOBEIEHUS IPOMEKYTOUHON
U UTOTOBOM aTTeCTAllUu;

OBJIa/ICHUE OCHOBAaMH (DMHAHCOBOI IPaMOTHOCTH.

METANPEJMETHBIE PE3YJIbTATBI

Osnadenue ynugepcaibHbIMu y4eOHbIMU NOZHABAMENbHBIMU 0CUCHBUAMU:

YCTaHaBJIMBATG HNPUYUHHO-CJICACTBCHHBIC CBA3UM B XOJAC YCBOCHHA MATEMATHYCCKOI'O
MaTepuana;

BBISABJISATH )Ie(i)I/II_[I/IT JaHHBIX, HCO6XO)II/IMI)IX AJId pCIICHUA IIOCTaBJIICHHON 3aJa4u,

C MOMOIIBIO0 YYUTEINS BEIOMPATh CIIOCO0 pEelIeHUs MaTeMaTHUeCKOl 3a/1auu (CpaBHUBATH
BO3MO)KHBIE BapUAHTHI PEIICHNU);

MPUMEHSITh U MPEOOPa30BBIBATH 3HAKM M CHMBOJIBI B XOJIE€ PEIICHHS] MAaTeMaTHYECKHX
3ajay;

yCTaHABIMBATh UCKOMOE U IaHHOE MPH PEIICHUH MAaTEMaTHUECKOH 3a71auu;

MMOHUMATh U UHTEPIIPETUPOBATHh HH(GOPMAIIMIO PA3TUYHBIX BUIOB U (hOPM MpECTaBICHNUS;

WJUTIOCTPUPOBATH PellIaeMble 3a7a4u TpauIecKUMU CXEMaMU;

3((PEeKTUBHO 3aNIOMHHATH U CUCTEMATH3UPOBATh HH(GOPMAIIHIO.

INOHUMATb W HCHOJB30BAaTb MATCMATHUYCCKUC CpPCACTBA HAITIMAHOCTH (I‘pa(l)I/IKI/I,
JarpaMMbl, TAOJUIIBI, CXEMBI U JIP.) IUTsl WIUTIOCTPAIIUH, HHTEPIPETAINN, apTyMEHTAIUH.

Ognadenue ynugepcanbHoIMU yueOHbIMU KOMMYHUKAMUGHBIMU 0l CMEUAMU:

OpPTraHU30BBIBATh YY€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEILHOCTh C YUUTEIIEM H
CBEPCTHHUKAMH B MPOIIECCE PEIICHUS 3a/a4;



B3aUMOJICHICTBOBATh W HAXOJUTh OOIIHE CIIOCOOBI pabOTHI; padOTaTh B TPYyIIIIE: HAXOIUTh
o0I1ee pemeHue U pa3peniath KOHPJIUKTH Ha OCHOBE COTJIACOBAHUS IMMO3UIIUN B y4ETa UHTEPECOB;
ciymaTh napTHEpa; GopMyIHpOBaTh, apTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE;

MIPOTHO3MPOBATh BO3HUKHOBEHHE KOH(MDIMKTOB MPH HAIMYUU Pa3HBIX TOYCK 3pEHUS U
paspemniaTh KOHMIUKTHI HA OCHOBE Y4ETa HHTEPECOB U MO3UIIMHA BCEX YIACTHUKOB;

apryMEHTUPOBAaTh CBOI MO3ULHMIO U KOOPAMHHPOBATH €€ C MO3UIUSMU MapTHEPOB B
COTPYAHHYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUS] B COBMECTHOM JIEATEIILHOCTH;

BBIMIOJIHATH  CBOKO  4acThb  pabOThl, JOCTUraTh KAYECTBEHHOIO pe3yJbTara U
KOOPJIMHHUPOBATH CBOU JCHCTBHUS C IPYTUMHU YWICHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOIIUI TPOTYKT.

Osnadenue ynugepcaibHoIMu y4eOHbIMU PESYTAMUBHBIMU OCUCIBUAMU:

CTaBUTHh II€TM, BBHIOWpPATh © CO3JaBaTh ANTOPUTMBI IS PEHICHHS YIeOHBIX
MaTeMaTH4YECKHUX MPoOsIeM;

IJITAHUPOBaTh U OCYIIECTBJISATH JESATEIBHOCTh, HAMNPABICHHYI0O Ha pEIICHUE 3a1a4
HCCJIEI0BATEIIbCKOTO XapaKTepa.

dbopMynmMpoBaTh W yIEp)KWMBaTh  y4eOHYIO  3ajady, COCTaBlsATh IUIAH U
IOCJIEOBATEILHOCTh JEHCTBHIA;

OCYIIECTBJISITh KOHTPOJIb 110 00pa3ily ¥ BHOCUTh HEOOXOIUMBbIE KOPPEKTHUBBI,

KOHTPOJIMPOBATH MPOIIECC U Pe3yIbTaT yueOHOM MaTeMaTHUYECKON AeITeTbHOCTH;

aJICKBATHO OLIEHUBATH NMPABUIIBHOCTH WJIM OIIMOOYHOCTH BBIITOJIHEHUS YIeOHOM 3a1a49u, e
00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€ peIICHHUS;

CJIMYATh CIIOCO0 JIEHCTBUS M €r0 Pe3ysIbTaT ¢ 33JaHHBIM 3TAJIOHOM C IICJIbI0 OOHAPYKEHUS
OTKJIOHEHHMH M OTIIHUYMHU OT 3TaJIOHA.

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IMPU PEIICHUH YUEOHOM 3a1a4u;

MOHUMATh TPUYUHBI, MO KOTOPHIM HE OBbUT JOCTUTHYT TpeOyeMblil pe3ynbTar
JIeSATEeTLHOCTH, ONPEACNISITh MO3UTUBHBIE U3MEHEHHS U HAIPaBJICHUS, TPEOYOIIUe AabHEeHIIeH
paboThI;

peryaupoBaTh COoCcO0 BBIPAKEHUS SMOITUH.

MNPEJIMETHBIE PE3YJBbTATHBI

Pe3ynbratel ocBoeHus yaueOHOro npeameta «MaTemaTrka (BKItoUyas anredpy, reOMeTpuio,
BEPOSITHOCTh M CTATUCTUKY)», PACIpPECIICHHBbIE IO TojaaM oOy4eHus, (OpMYITHUPYIOTCS IO
MPUHINITY J00aBIEHUS HOBBIX PE3yJbTaTOB OT TOfa K ToJy, y>K€ Ha3BaHHBIE B MPEIbIIYIINX
rojax TO3MIMK, KaK MPaBHJIO, JIOCIIOBHO HE IOBTOPSIOTCS, HO YYHUTHIBAIOTCS (Pe3yJbTaThl
OUYEPEIHOTO rojia 0 YMOTYAHHUIO BKITIOYAIOT PE3YNbTaThl MPEABIAYIINX JIET).

IJIAHUPYEMBIE TPEIMETHBIE PE3YJIbTATBI OCBOEHUSI PABOYEM

IMPOT'PAMMBI KYPCA «'EOMETPUS» (ITO TOJAM OBYYEHMUS)

OcBoenune yueOHOTO Kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOIIET0 O0Opa3oBaHUS
JOJKHO 00ecreunBaTh JOCTHKEHUE CIEAYIONIUX MPEIMETHBIX 00pa30BaTeNbHBIX Pe3yabTaTOB:

7 KUIIACC

Pacnio3naBaTh HM3yuyeHHBIE Te€OMETpUYECKHE (QUTYpbI, OMNPENENiATh HUX B3aUMHOE
pacroyio’keHue, n300paxxaTb reoOMeTpUYeCcKre PUTyphl; BBIITOIHATH YEPTEIKH MO YCIOBHIO 33/1a4H.
W3MepsATh NTMHEHWHBIC W YIJIOBBIE BEJIMYMHBL. PelaTe 3ajaun Ha BBIYHCICHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jlenats rpyOyr0 OLEHKY JMHENHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B pEalbHOW JKU3HH,
pa3MepoB MPUPOTHBIX 00BEKTOB. PazinnuaTh pasMepsl ITUX 0OBEKTOB 10 MOPSAIKY BETUYHHBI.

CTpouTh 4epTeKu K reOMETPUYECKUM 3ajadaM (C MCIIOJIb30BAaHHUEM CMBICIIOBOW OIOPHI:
HaBO/IAIIIME BOIIPOCH! /MK allTOpUTMa YUEOHBIX ACUCTBUH).

Ilonp30BaTbcd NpPU3HAKAMU PAaBEHCTBA TPEYTOJIBHHUKOB, HCIIOJIB30BATH IPU3HAKA U
CBOICTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB MIPU PEIICHUH 33/1a4.



[IpoBOaUTH MOKA3aTENHCTBA HECIOKHBIX TEOMETPUUYECKUX TEOPEM.

[Tonbp30BaTbCsl MpU3HAKaMU PABEHCTBA NPSIMOYTOJBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEIEHHOM K THUIOTEHY3€ MPSIMOYrOJIbLHOIO TPEYTrOJbHUKA, B PEHICHUU
TEOMETPHUYECKUX 3adad (C WCIONb30BAHUEM 3PUTEIBHON HAMVISIHOCTH W/WiIH BepOanbHOU
OTIOPHI).

OnpenensTh MapayjIeIbHOCTh MPSMBIX C MMOMOIIBIO YTJIOB, KOTOPhIE 00pa3yeT ¢ HUMHU
cekymas. Onpenensarb napauiebHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSAHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK JAPYroy IpsIMOiA.

Pemats 3amaun Ha kieT4yaroi Oymare.

[IpoBOANTh BHIUMCICHHUS W HAaXOIUTh YHCIOBbIE M OYKBEHHBIC 3HAYCHHUS VIJOB B
FeOMETPUUYECKHUX 3aJ]a4ax C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOT'OYT'OJIbHUKOB,
CBOCTB yIJIOB, 00pa30BaHHBIX IPH MIEPECCUCHHUH JIBYX NTApaAJUICTBHBIX MPSAMBIX CeKyIIel. PemaTs
MPaKTUYECKUE 337]a4H Ha HaX0XKJICHUE YTJIOB.

Nwmets npencraBieHue o MOHATHE TEOMETPUYECKOTO0 MECTA TOUCK.

@opMynHpOBaTh ONPEIAECICHUS OKPYKHOCTU M KPyTa, XOpJAbl U JHAMETPA OKPYKHOCTH,
MOJIb30BAThCS X CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOWMCTBA ITPU PEUICHUH 33/a4.

OpueHTUpOBaThCS B MOHATHUSIX: OMMCAHHAs OKOJIO TPEYTrOJbHUKA OKPYKHOCTb, LEHTP
ONHCAaHHOH OKpYXHOCTH. OnepupoBaTh Ha 6a30BOM ypOBHE (aKTaMH O TOM, YTO OHMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA [IEPECEKAIOTCS B OAHOW TOUKE, U O TOM, YTO CEPEANHHBIE MEPIIEHIUKYISAPbI
K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCs B OHOM TOYKE.

OpueHTHpOBaTbCS B MOHATHSIX M ONEpPUpPOBaTH Ha 0a30BOM YypOBHE: KacaTelbHas K
OKPY>KHOCTH, TeOpeMa 0 MEePHEHANKYISIPHOCTH KacaTeIbHOM U paJnyca, MPOBEAEHHOTO K TOUKE
KacaHMsI.

Nmets mpencraBieHne O MPOCTEHIITNX TE€OMETPUUYECKUX HEPABEHCTB, UX MPAKTUYECKOM
CMBICIIC.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKHE TTOCTPOEHHUS C TIOMOIIBIO ITUPKYJIS U IMHEUKH.

8 KUIACC

PacriozHaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJBHUKOB, MX JJEMEHTHI, MOJIB30BATHCA HMX
CBOICTBaMHM NPU PELIEHUH F€OMETPUUECKUX 3a/1au.

OpueHTHPOBATHCS B HOHATHH — TOUKH IIepeCeUeHHs MeIMaH TpeyrojabHHUKa (LIEHTpa Macc)
B pELLIEHUU 3ajau.

Bnanets noHATHEM CpeHEN JIMHUU TPEYTOJIbHUKA U TPAlEeLUU, IPUMEHATh UX CBOWCTBA
IIPU pelIeHUH MPOCTEUIINX FreOMEeTPUUEcKHX 3a1ad. MimeTs npencrasienue o teopeme daneca u
TEOpeMe O MPOMOPLUOHAIBHBIX OTPE3KaxX, MPUMEHSTh UX JJIs pelleHHs MPaKTUYeCKuX 3a1ad (c
OTIOPOM Ha 3pUTENIbHYIO HAIJITHOCTH).

[TpuMeHsATH MPU3HAKK OJJO0MS TPEYTOJBHUKOB B PELICHUH HECIOXKHBIX T€OMETPUYECKUX
3ajad.

ITonp3oBatbes Teopemoil [ludaropa ans pemieHuss Te€OMETPUYECKHX M MPAKTUYECKHX
3ajad.

Bnagers moHATHAMM CHHYCa, KOCMHYCa M TaHIE€HCa OCTpPOro yrjia IpsIMOYTOJIBHOTO
TpeyrojabHuKka. [loiap30BaThbCsl STUMHU MOHATUSAMHU JJIsl PEUICHHs] NMPaKTUYECKUX 3agad (mpu
HEOOXOIMMOCTH C OTOPOH Ha aJITOPUTM MPaBHUIIA).

Beruucnate  (paznuuHbiMu - criocobamu) (¢ OMOpOM Ha CHPaBOYHYIO HHGOPMAIIHIO)
IUIOINAAb TPEYTOJIbHUKA M IUIOL[aJd MHOTOYTOJbHBIX (uUryp (mojm3ysch, rjae HEOO0XOAUMO,
KaJIbKYyJIATOpOM). [IpuMeHATh MoyyeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Bnagers NMOHATHSAMM BIMCAaHHOTO M LEHTPAJbHOIO YIVIA, HCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIiaX MEeX1y XOpJaMHy (CeKyIIUMH) U YTJIe MEeXKAY KacaTeJIbHOW U XOp10ii pu
pELIEHNHU IPOCTENIINX TEOMETPUUECKUX 3a/au.

Brnaners MOHATHEM OMMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHATh CBOMCTBA ONHUCAHHOTO
YEeTBIPEXYTOJIbHUKA IIPU PELICHUU IIPOCTEUIINX 3a4ay.



[IpuMeHsTh MONMy4YeHHbIE 3HAHUSI Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJEIU IS
3a/1a4 peajbHOM KU3HHU U MPOBOAUTH COOTBETCTBYIOIINE BHIYMCIICHHS C MPUMEHEHUEM OO0
U TPUTOHOMETPUH (TIOB3YSICh, I/Ie HEOOX0IUMO, KATBKYJIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIMHU OCTPHIX YIJIOB, HAXOAUTh C HX IIOMOIIBIO
pasIMyHbIe  BJEMEHThl  MPSIMOYTOJbHOIO  TPEYrojbHUKA  («pELIeHHE MPsIMOYTOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOLIBIO KaJIbKYJISATOpA) IJIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHUH.

[Tonp30Batbes opMynamMu IPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUI HaXOXKJICHHUsS COOTHOLIEHUH MEXAYy TPUIOHOMETPUYECKMMHU BEJIMYMHAMHU (C OMOpoil Ha
CIIPABOYHYIO WH()OPMAIIHIO).

Vcnonb30BaTh TEOpEMbl CUHYCOB U KOCUHYCOB Ul HAXOXKICHUS Pa3IMYHBIX AJIEMEHTOB
TPEYrojbHUKA («pPELIEHHE TPEYroJbHUKOB»), NPUMEHATh MX IPU PEIICHUU TPOCTEULINX
reOMEeTPUYECKUX 3a/1ay.

Bnaners nousTusiMu npeoOpa3oBaHus 1010011, COOTBETCTBEHHBIX 3JIEMEHTOB M1OI00HBIX
¢uryp. ITonp3oBarbes cBOMCTBaMU 110100Ms1 TPOU3BOJIBHBIX (DUTYP, YMETh BBIUMCIATH JJIMHBI U
HAXOJUTh YIJIbl Y MOJOOHBIX QUIyp (10 anroputMmy y4eOHbIX aelictBuil). [IpumeHsTs cBoicTBa
noao0usi B MPaKTHYECKUX 3ajadax. YMeTb IPHUBOAMTH HpPUMEpPbl MOAOOHBIX GUIYp B
OKpPY’KaloIlleM MUpE.

ITonp30oBaTbes TeopemMamu (1O BU3YaJIbHOM OIOpE) O MPOM3BEAECHUU OTPE3KOB XOpJ, O
IIPOU3BEIEHUHU OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeJIbHOM.

ITonp30BaTbcs BEKTOpaMM, IMOHMMAaThb MX TEOMETPUYECKMH W (U3NYECKUN CMBICH,
NPUMEHSTh UX B PEHICHUH TE€OMETpUYECKUX U (usmueckux 3anad. [IpumeHsATH ckalsipHOE
IIPOU3BEICHNE BEKTOPOB AJI1 HAXO0XACHUS JUIMH U YIJIOB.

[Tonb30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, HPUMEHSTh €ro B pEIIeHUU
FEOMETPUYECKUX U MPAKTUYECKUX 3a/1ad.

Bnagers moHATHAMU NMPaBUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH, JAJIUHBI JYTH
OKPYXHOCTHU U paJiulaHHOIN MepHI yIila, yMETh BBIYMCIATH IUIOIIA/Ib KpyTra U €ro yactel (¢ onopoi
Ha CIpaBOYHYI0 HHPopMaluio). [IpuMeHsATh NoTyYeHHbIE YMEHHUS B IPAKTUUYECKUX 3ajjauax.

HaxoauTe ocu (WM LEHTPBI) CUMMETPUHU (QUTYp, MPUMEHSATh JABMKCHHS IUIOCKOCTH B
MIPOCTEUIINX CIIyqasiX.

[IpuMeHsITh MONYYEHHBIE 3HAHUS HAa NMPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJENIN IS
3aJa4 peajbHON KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIUMCIICHUS C IPUMEHEHUEM 101001 s
U TPUTOHOMETPHUECKUX (PYHKIMH (TIONB3YSACH, I71e HEOOX0IMMO, KAIBKYITOPOM).






TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBblie
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypchbl
[Ipocreiimme reomerpuueckue GUrypsl u
1 I/If cBoricTBa. Mzme epHHe FeOMg I/I}:IIZ)CKI/IX 14 0 0 bubmorexa LIOK
' p P https://m.edsoo.ru/7f415e2e
BEJINYMH
bubnunoreka LIOK
2 TpeyrombHiicn 22 1 0 https://m.edsoo.ru/7f415e2e
3 [TapannensHbie IpsiMbIE, CyMMa yTII0B 14 1 0 bubnnorexa [JOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomeTpuueckue 14 1 0 bubmuoteka [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoreka [{OK
5 IToBTOpenue, 00001IEHNE 3HAHUN 4 1 0 https://m.edsoo.ru/7f415e2
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

ITPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
N bu6mmoreka [IOK
! Herbipexyronpiiii 12 1 0 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbBIE 15 1 0 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKA
[Inomans. Haxoxaenue miomanei
3 Tpe HIOJfLHI/IKOB u ildHOFO OJf:HﬂLIX ¢bur 14 1 0 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Hauana 10 1 0 bubmmorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincanusie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 0 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuoteka [JOK
IT 4 1
6 OBTOpeHHE, 0000WeHHE 3HaHHI 0 https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 0 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue mogodus. Merpuueckue Bu6mmoreka [JOK
2 10 1 0
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! 0 https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 0 https://m.edsoo.ru/7fA1a12¢
[IpaBunbHBIE MHOTOYTOJIBHUKH. [lTMHA
5 OKPY’KHOCTH M TUIOIIa/Ib Kpyra 8 0 0 brbmmorexa LTOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 0 0 https://m.edsoo.ru/7f41al2c
[ToBTOpenue, o6o0IIEHNE, bubmmoteka IIOK
7 . 7 2 0
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I1O 68 6 0

I[TPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT'O KYPCA «'EOMETPHUS» (I10 I'OJAM OBYUYEHUA)

Tematuueckoe IIAHUPOBAHUEC U KOJIMYCCTBC YaCOB, OTBOAUMBIX HAa OCBOCHHUC K&)I(I[Ofl TCMBI yqe6H0r0 KypcCa

«"eomeTpus» aganTHPOBAHHON OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs 00YUaIOIUXCS C
3aJIEPKKOM MICUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM pa3jiejioM pabouelt mporpaMMbl yueOHOTO
Kypca «reoMeTpus» 00pa3oBaTesbHON MpOrpaMMbl OCHOBHOTO OOIIIET0 0Opa30BaHus.

7 kaacc (He MeHee 68 )

HazBaumue
pasaesia (Tembl)

OcHoOBHOE coiep:KaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4AKIIHUXCS

Kypca (4ucjio

4acoB)
IIpocreiimme [Tpocreiimne reomeTpuyecKknue 0ObEKThI: TOUKH, PSIMBbIE, JIy4d | POPMYJIHPOBATH OCHOBHBIC TTOHSITHS U ONPEICTICHUS.
reoMeTpHM4YecKue |4 yIibl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3naBaTh  M3y4yeHHble  TeOMeTpUUYecKHe  (UTYpHI,
(urypsi CMeKHBIE M BEPTUKAJIBHBIE YTJIbI. onpeaeJsATb HX B3aUMHOE pPAacCIOJIOKECHUE, BbINOJHATH
U MX CBOMCTBA. PaboTa c mpocTermmmu 4epTexamu. 4epTEéX MO YCIOBHUIO 33/aud (C WCIOIB30BAHMEM CMBICIIOBOU
HN3mepenue W3mepeHue JMHEHHBIX M YIJIOBBIX BEJIMYUH, BBIYUCIECHHE |OMOPHI: HABOAALIME BONPOCH HW/WIM aIrOpUTMa Y4eOHBIX
reOMeTpUYeCKUX | OTPE3KOB U YIJIOB. NeNCTBUI).
BEJIHYMH [lepumerp u  momans  ¢uryp, cocraBieHHbIX U3 |IIpoBOAMTH IpoCTEHIINE TOCTPOSHHS C MOMOIIBIO IUPKYIS U
(14 4) IPSIMOYTOJIBHUKOB. JUHENKN.

N3mepsATH IMHEHHBIE U YTIIOBbIE BETMUNHBI T€OMETPUYECKUX U
MPAKTUYECKUX OOBEKTOB.

OmnpenensiTb «Ha TJa3» pa3Mepbl pPealTbHbIX OOBEKTOB,
NPOBOAUTH IPyOYIO OLIEHKY X Pa3MEpOB.




PemaTh 3a1aun Ha BBIYUCIICHHE JUIMH OTPE3KOB U BEIUYHH
YTJIOB.

PemaTtp 3a1aun Ha B3aMMHOE PACIIONIOKEHHE TEOMETPUIECKUX
buryp.

IIpoBoaMTH KIaCCH(PUKALIUIO YTIOB, BBIYHCIATD JTMHEHHbBIE U
YIJIOBBIE BEJIMYMHBI, MPOBOAUTH HECJ0KHbIE HEOOXOIUMBIE
JI0Ka3aTeIbHbIE PACCYKICHUS.

3HAKOMUTHCS C UCTOPUEH PAa3BUTHS reOMeTpPHH.

TpeyroabsHuku
(22 v)

[TonsiTie O  paBHBIX TPEYrOJbHUKAX ©  IEPBUYHBIC
MPEJICTaBICHUS. O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu
MpU3HAKa PaBEHCTBA TPEYTOJIbLHUKOB.

[Ipu3Haku paBEeHCTBA NPSIMOYTOJIBHBIX  TPEYrOJIbHUKOB.
CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOepeHHBIE U pABHOCTOPOHHME TPEYTOIbHUKU. [Ipr3Haku
Y CBOWCTBA paBHOOEIPEHHOT'O TPEYT OJIbHUKA.

[TpoTuB GonbIIEH CTOPOHBI TPEYroJbHHUKA JIEKHUT OOJBIINI

YTOJL

Pacno3znaBaTph napbl paBHBIX TPEYTOJIbHUKOB Ha T'OTOBBIX
yepTexkax (C ykazaHMEM IPHU3HAKOB) MPHU HEOOXOIUMOCTH C
BHU3yaJIbHOW OMOpPOiA.

BoiBoauts  cieacTBHS  (PaBEHCTB  COOTBETCTBYIOIIMX
3JIEMEHTOB) U3 PAaBEHCTB TPEYTOJbHUKOB.

®opmyaupoBaTh OIpeICTICHUSI: OCTPOYT'OJIBHOTO,
TYIOYTOJIBHOTO, IPSMOYTOJIBHOTO, paBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OUCCEKTPHUCHI, BBICOTHI,
MEAUaHbI TPECYTrOJIbHUKA, CEPECANHHOTO MNEPHICHAUKYIIApa




[Ipocreiiliue HepaBeHCTBA B TeoMmeTpuu. Hepasencmeo
mpeyeonvHuxka. Hepasencmeo nomamnou.
[IpsIMOYTOJIBHBIN TPEYrONBHUK C yriioMm B 30°.

HCpBBIe IOHATHA O JOKA3aTCIILCTBAX B ITCOMETPHH.

OTpe3Ka; INepuMeTpa TPEYroJbHUKA INPH HEOOXOJUMOCTH C
OIIOPOi1 Ha aJITOPUTM IIpaBUJIA.

@®opmyanpoBaTh CBOWCTBA M NPU3HAKU PABHOOEIPEHHOIO
TPEYroJIbHUKA.

CrponThb yepTeku, pemiaTh 3aa4M C IIOMOLIbI0 HAXOXKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTh IIPU3HAKH paBeHCTBa IPSMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3aJadax (C MCIOIb30BAaHUEM CMBICIOBOI
OINOpbI: HABOJSAIIME BOMPOCH H/MIM AJITOPUTMAa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJsl  HCCIAeJOBAHUSA
CBOMCTB M3y4aeMbIX QUTYp.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS FEOMETPUH.

IHapajuesnbHbIe
npsiMble, CyMMa
yIJI0B

[TapannensHble npsiMble, uX cBoiicTBa. Hakpect nexamue,
COOTBETCTBEHHbBIC U OJIHOCTOPOHHUE YIJIbl (00pa3oBaHHbBIC TPU
NepeceYeHNH NMapalIesIbHbIX MPSIMBIX CEKYIIEH).

®opmyJIMpoBaTh NMOHATHE  MapalICIbHBIX
HAXOAUTh [IPAKTUYECKHUE IPUMEPBHI.
H3yuarb cBoiicTBa yrioB, 0Opa30oBaHHBIX IpPU MEpPECEUECHUU

MIPSIMBIX,

TPeYroJbHUKA [TpusHak  nDapauIeIbHOCTH  NPAMBIX  YEPE3  PABEHCTBO | MapaJUIEIbHBIX MPSAMBIX CEKYLIEH
(14 v) PacCTOSIHUM OT TOYEK OJHOM MPSMOU 10 BTOPOM NMPSMOM. IIpoBoauTe pokazarenbcTBa. POpmMyIHMpPOBAThH TeopemMy
CymMmMa yriioB TpeyroJibHUKa 1 MHOTOYTOJIbHUKA. NapajuIeIbHOCTU  JIBYX HOpPSIMBIX C  TOMOILIBIO  YIJIOB,
BHeninue yriel TpeyrojapHUKa 00pa30BaHHBIX MpPH TEPECEYCHUU OTUX NPSMBIX TpeTbel
IIPSAMOM.
BbruncasaTs cyMMy yIJIOB TPEYTOJIbHMKA M MHOTOYTOJIBHUKA.
Haxoauth uucinoBble 1 OyKBEHHbIE 3HAUYEHHs YIJIOB B
reOMETPUUECKUX 3ajadax C UCIOJIIb30BAaHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHSA TEOMETPUH.
OxpyKHOCTH OKpy»XHOCTb, XOpAbI U THAMETpPHI, UX cBolcTBa. KacatenbHas k| @opMyJIMpoOBaThL  ONpedeJieHUsl:  OKPYXXHOCTH,  XOpPJIbI,
H KpYT. OKpykHOCTU. OKpYy>KHOCTb, BIMCaHHass B Yroi. [lowsamue o|nuamerpa M KacaTelbHOW K OKpyxHocTu. M3ydatrh ux
I'eomerpuueckue |/ 'MT, npumenenue 6 sadauax. buccekmpuca u cepeounHwlii|CBONCTBA, TPU3HAKH, CTPOUTDH YEPTEKH.
NOCTPOCHUS nepneHouKyIap KaK 2eomempuieckue Mecma mouex. HccnenoBathb, B TOM 4nciie HCMOJIB3YSl HH(POBbIE pecypChl:

(14 v)

OKpy’>KHOCTb, OIKCAaHHAs OKOJIO TpeyroibHHKa. BrucanHas B

OKPY’KHOCTb, BIIMCAaHHYIO B YIOJI; LIEHTP OKPY>KHOCTH,




TPEYTOJIbHUK OKPYXKHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAaHHOMW B YI'OJI; PABEHCTBO OTPE3KOB KacaTEIbHbBIX
Hcnonvzoeamv memoo ['MT onn doxazamenvcmea meopem o
nepeceueHuy OUCCeKMpUC Y2108 Mpey2obHUKA U CePeOUHHbIX
NEPNeHOUKYIAPO8 K CMOPOHAM MPEY2ONbHUKA C NOMOUBIO
I'MT.

OBJilaieBaTh NOHATHAMM  BIIMCAHHOM W OIMCAHHOH
OKPY)KHOCTEH  TpEyroJbHUKA, HaXOAMTh ILEHTPbl 3THUX
OKPY>KHOCTEH C OIOPOM Ha aIrOPUTM MPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA MOCTPOEHME: yIja, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJsApa JAHHOIO OTPE3Ka;
OpsMOM,  MOpOXOJsAlIed  4Yepe3  JaHHYH  TOYKY U
NEPIEeHIUKYJIIPHON TaHHOW MpsIMON; OMCCEKTPUCHI JAHHOIO
yIJIa; TPEYrOJAbHUKOB MO PAa3JIMYHBIM D3JIEMEHTAM MpPHU
HEO0OXOIMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTHS TCOMETPUH.

IHoBTOpEHME,
00o00meHne
3HAHUHA

(4 9)

[ToBTOpenue u 000O0IIEHHE OCHOBHBIX IMOHATUH U METOAOB
Kypca 7 Kiacca.

PemaThb 3agaun Ha MOBTOPCHHUEC, HIINIIOCTPHUPYIOMIUC CBA3H
MCKAY pa3JIMYHBIMHA YaCTAMU KypcCa.







8 kJi1acc (He meHee 68 4)

Ha3zpanue
pasneia (Tembl)
Kypca (4ucio
4acoB)

OcHoBHoOe coepxkaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

YeTbIpEéXyroJbHUK
U

[TapannenorpamMm, ero npu3Haku U CBOMCTBA. YacTHbIC Cilyyau
napajuieorpaMMoB  (MIPSMOYTOJIBHUK, pPOMO, KBajpar), HUX

N300paxaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U MX 3JIE€MEHTHI.




(12 )

npu3HaKku u cBoiictBa. Tpanenus. PaBHoOOKast U IpsMOyTOJIbHAS
Tparneuuu.
Yosoenue meouanvi. [lenmpanvrnas cummempus

®opMyJIMPOBATH onpeeJIeHus: napajuiesiorpaMmma,
IpSMOYTOJIbHUKA, pomOa, KBaJpaTa, Tpaleluu, paBHOOOKOMH
Tpaneuuu, NpsMOYyroJbHOU TPpareLnH.

Hcnonb3oBaTh NpM  pelieHUH NPOCTeHMX  3aaa4
IIPU3HAKN U CBOMCTBA: IapaJuleIOrpaMMa, MpsIMOYTOJIbHUKA,
poMba, KBajpaTa, Tpalelud, pPaBHOOOKOW Tpamernuu,
IIPSIMOYTOJIBHOW TpaleLuu.

IIpumeHsiTe MeTOA yJIBOEHUS MeEIUaHbl TPEYrOJbHUKA C
OIOPO¥ Ha AJITOPUTM IIpaBUIIA.
Hcnonb3oBath 1H(ppOBBIE peECypch
CBOWCTB M3y4aeMbIX QUryp.
3HAKOMUTHCS C UICTOPUEN PAa3BUTHSA IreOMeTPHUH.

JJI1 UCCIICAOBAaHMUA

Teopema ®Dajeca
U TeopemMa o
NPONOPUHOHAIBH
bIX OTpPe3Kax,
nofo0HbIC
TPeyroJbHUKH
(15 v)

Teopema Daneca u meopema o npoONOPYUOHAILHBIX OMPEIKAX.
Cpenssist tuHUsA TpeyrojibHUKa. Tpamnenus, €€ cpeaHsist JUHUS.
Ilponopyuonanvuvie  ompesku, NOCMpoeHue  Yemeepmoco
NPONOPYUOHATILHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpeyeoibHuKe.
IlooobHbie  mpeyeonbHUKU. Tpu  npusznaxa
mpey201bHuxos. IIpakTnueckoe npuMeHeHue.

nooobus

IIpoBoaANTE MOCTPOEHHUS C IOMOUIBIO LIUPKYJI M JTUHEUKH C
ucnoiab3oBanue  teopembl  dameca U TEopeMbBl O
IIPONOPLUOHAIBHBIX ~ OTPE3KaX, CTPOMTb  YETBEPTHIN
IIPONOPLUMOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HaIJISIHOCTb.

Haxoauth no100HbIE TPEYTOJBHUKH HAa TOTOBBIX YEPTEXKAX C
YKa3aHHEM COOTBETCTBYIOIIMX NPU3HAKOB MON00US TIpU
HE00XOIMMOCTH C BU3YaJIbHOM OTOPOiA.

Pemars 3agauym Ha 1OJOOHBIE TPEYTrOJBHUKH C MOMOUIBIO
CaMOCTOSITENIBHOTO ITOCTPOCHHSI YEPTEKEW M HAXOXKICHUS
NOJOOHBIX ~ TPEYrOJBHUKOB  TNPH  HEOOXOAMMOCTH  C
HaIIPaBJIAIOLIEH TOMOILBIO.

IIpoBoauTh 10Ka3aTEJbCTBA C UCIIOJb30BAaHUEM IIPU3HAKOB
000U HECIIOKHBIX T'€OMETPHUUYECKUX 3ajlad C OMOpod Ha
aJITOPUTM Y4eOHBIX JeHCTBHI.

IlpuMeHATs  NOJNyYEHHbIE  3HAHMSA  IIPU  PELICHUU
reOMETPHUYECKUX U MPAKTUYECKUX 3a/1a4 ITPH HE0OXO0AUMOCTH
C HAIIPABJIAIOLIEN ITOMOLIBIO.

3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUH.




ILnomann.
Haxo:xnenue
nmjaomaaen
TPeyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
1no00HbIX (uryp
(14 v)

[TonsiTue 06 00IIEH TEOPUH TIITOIIATIH.

®dopmyasl I IUIOMIATU TPEYroJbHUKA, IapajuieiorpaMmma.
OmHoweHue niowaoei mpeyeoibHUK08 ¢ 00WUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue niowaoeti cnodicnvlx ¢hueyp uepes pazduenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha kineTyaToit Oymare.

[Tnomaau nogo0HbIX Guryp. Beraucienue miomazaei. 3anadu ¢
MPAKTHYECKHM COfepKaHUueM. Pewenue 3adau ¢ nomouvio
Memooa 8CNoMO2amenbHoU Niouaou.

OBjazeBaTh NEePBUYHBIMH MPeEACTABJIEHUSAMH 00 oOmIen

Teopun Iwomanu (Mepsl), (oOpMyJAMpPOBaTH CBOWCTBA
mIomaiau, BeIACHATh UX HaFJI;IIIHLIfI CMBICIJI.

[Tpumenste  ¢opMynbl  IUIOMIAAM  HapajuiesIorpaMMa,
TPEyroJbHUKA, Tpamemuu C OHOpPOil Ha CIPAaBOYHYIO
UH(pOPMALIHUIO.

[pumeHaTs (bopmybl TUTOIIA M BBIITYKJIOTO

YEeTHIPEXYTOJIbHUKA Yepe3 AUAroHajd U yroJl MEeXIy HUMHU C
OTIOpPOH Ha CIPABOYHYIO HH(POPMALIUIO.

Haxoauth momanu ¢uryp, n3o0paxEHHBIX Ha KIETYATOM
OyMmare, HCIOJIb30BaTh Pa30MEHNE HA YACTH U JIOCTPOCHHUE.
Pa3ouparb npumepsbl UCTIOJIB30BAHUS BCIIOMOTATEIbHOM
TJTOIIAAM JJISl PEIICHUS] TEOMETPUYECKHUX 3a/1a4.

Haxonuts miomann momoOHBIX (GUTyp C Omopod Ha
CIIPaBOYHYIO MH(POPMAIIHIO.

BoiuncasTh 1I0Maa1u pa3inuyHbIX MHOTOYTOJIBHBIX QUTYP.
PemaTh 3a1a4u Ha IUIOIIA/Ib C MPAKTUYECKUM COACPKAHUEM
IIOCJI€ COBMECTHOI'O aHaIH3a.

Teopema
Iudgaropa u
HayYyaja
TPHTOHOMETPHH
(10 v)

Teopema Ilucdaropa, e€ noka3zaTenbCTBO M HPUMEHEHHE.
Ob6parnas Teopema [Iudaropa.

OmnpeneneHue TPUTOHOMETPUUYECKUX (QYHKIMH OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHS B MPSIMOYTOJIbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKECTBO.
CooTHOILIEHUsT ~ MEXAY CTOPOHAMH B  NPSMOYTOJBHBIX
TpeyroipHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy Iludaropa, menoab3zoBaTh €€ B
IIPAKTHYECKUX BBIYUCIICHUAX.

Bnaznets NOHATUSIMHU TPUTOHOMETPUUYECKUX (PYHKLIUN OCTPOTO
yriia, IPOBEePATh UX KOPPEKTHOCTD.

BbIBOANTH  TPUTOHOMETPHUYECKHWE  COOTHOUICHHS B
NPSIMOYTOJIBHOM TPEYTOJBbHUKE C OINMOPOM Ha CIPABOYHYIO
UH(pOPMALIHUIO.

HccaenoBath  COOTHOIIGHUS ~ MEXAY  CTOPOHAMH B

MIPSIMOYTOJIBHBIX TPEYrOJIBHUKAX ¢ yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBJISIONIEH MOMOIIBIO.

Hcnoab3oBate  (GOpMyNbl  NpPUBEACHUS U
TPUTOHOMETPUYECKOE TOXKAECTBO ISl HAXO0XKICHUS
COOTHOILLIEHUN MEXIy TPUTOHOMETPUYECKUMH (QYHKIUIMU
pasNMYHBIX OCTPBIX YIJIOB C OMNOPOM Ha CIPaBOYHYIO

OCHOBHOC




nHpopManuo.

IIpuMeHSITH NOJTY4YEHHbIE 3HAHUS U YMEHMS NPU PELIECHUU
NPAaKTUYECKUX 3a7ady (MpH HEOOXOJUMOCTH C OINOpO Ha
JITOPUTM IPaBUIIA).

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS FEOMETPUH.

Yribl B BrniucanHble U LIeHTpabHbBIE YIJIbI, YTOJI MEX]y KacaTeslbHOW U | POpMYyJIHPOBATH OCHOBHBIC OIIPEICIICHUS, CBSI3aHHbBIE C

OKPY’KHOCTH. XOpIoi. yIJ1aMu B Kpyre (BIUCAHHBIM yroj, HEHTPaJIbHbIN YTo).

Bnucannsble VYTIBI MEXIY XOpAaMHU B CEKYITUMH. HaxoauTh BIMCaHHBIE YIIIBI, ONMUPAIONIUECS HA OJIHY IYTY,

U ONMCAaHHBbIE BriucanHble ¥ onucaHHble YETHIPEXYTOJbHUKHY, UX MPU3HAKU U | BBIYMMCJIATD YIIIbI C TIOMOLIbIO TEOPEMBI O BIUCAHHBIX YyIilax,

YeThIPeXyroJbHUK |CBOWCTBa. IIpuMeHeHHWe OSTHUX CBOWCTB TPU  PEIICHHH | TEOPEMBI O BIUCAHHOM YETBIPEXYTOJIBHHUKE, TEOPEMBI O

u. reOMEeTPUYECKUX 3a]1ay. LEHTPAJIbHOM YIJe IpH HEOoOXOAMMOCTH C BH3YaJIbHOM

KacareabHbie B3aumHoe pacnonokeHue ByX OKpyxkHocteld. Kacanue | onopoiu.

K OKPY’KHOCTH. OKPY>KHOCTEH. HceaenoBarth, B TOM YHCIIE C TOMOIIBIO HU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U ONHCAHHbBIE YETHIPEXYTOJbHUKH, BIBOAMTH UX

OKPY:KHOCTeH CBOWCTBA U TIPU3HAKHU TI0CJIE COBMECTHOTO aHAIIN3A.

(13 v) Hcnoab30BaTh 3T CBOWCTBA M TNPHU3HAKK NpPU pEIICHUU
3ajau.

IToBTOpEHUe, [ToBTOpEeHNE OCHOBHBIX MOHATUH M METONOB KypcoB 7 MU 8 |Pemars 3agauym Ha MOBTOPEHHE, WILTIOCTPUPYIOIIUE CBS3U

00o0menune KJIacCcOB, 0000IIeHNE 3HAaHUH. MEXy pa3IM4HbIMH YacTSIMH Kypca.

3HAHUM

(49)

9 knacc (He MeHee 68 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI 1eAITEJIbHOCTH 00Y4YAKIIHUXCS




Tpuronomerpusi. | OnpeneneHre TpUroHoMeTpudeckux GyHKuui yrios or 0° no|@opmy/jJHpoBaTh  oOnpeaejeHUsl  TPUTOHOMETPUYECKUX
TeopeMbl 180°. Kocunyc u cuHyc OpAMOro u Tymoro yria. Teopema|(yHKUIUN TYNbIX U MOPAMBIX YIJIOB C BHU3YyaJbHOW OMOPOMA.
KOCHHYCOB U KocuHycoB. (O000meénHas) Teopema cuUHYcOB (¢ pammycoM | DopMysInpoBaTh TEOPEMY KOCHUHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. OINKCAaHHOH OKPYXHOCTH). Haxox1eHue JUIMH CTOPOH U BEJIMYHH | PAJUYCOM OIMCAaHHON OKPYKHOCTH).
Peenne YIJI0B TPEYrOJIbHUKOB. Pemiath TpPEYroinbHUKH C OMOPOH HA AIrOPUTM y4eOHBIX
TPeyrojJbLHUKOB ®opmyna MmIomaal TPeyrojbHUKa Yepe3 JBe CTOPOHBI U Yroi | IeHCTBUM.
(16 u) Mexny Humu. @opmyna miomaay 4eTblpEXyrojibHUKa uepes ero | Pemate mpakTuyeckue  3aJa4uM, CBOASIIIMecH K
JUArOHAJIN U yYroJl MEXTy HUMHU. HAXOKIEHUIO PA3TUYHBIX 3JIEMEHTOB TPeyroJbHUKA.
[TpakTHyeckoe mpuMeHEeHNE TOKa3aHHBIX TEOPEM.
IIpeodopa3zoBanue |[lonamue o  npeobpazosanuu  nOOOOUSL. OcBauBarthp NOHSITHE npeoOpazoBaHus no100us.
noaoous. Coomeemcmeennvie s1emenmvl NOOOOHBIX uyp. HccnenoBaTth OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (puryp mpu
Mertpuueckue Teopema o npouzeedenuu ompe3kos xopo, meopema o |npeodpazoBaHuu nogoous. Haxoaurs mpuMeps! nopodus B
COOTHOILIIEHUS B npou3ee0eHuU Ompe3Ko8 CeKywux, meopema o Keadpame |OKPYKaAIOUEH 1eHCTBUTEIBHOCTH.
OKPYKHOCTH kacamenvrot. IIpumenenue 6 pewenuu ceomempuyeckux 3aday. | Boigooums mempuueckue coommnouieHus mexncoy ompeskamu
(10 ) X0pO, CEeKyUWUx U KACamenbHulX ¢ UCNOIb308AHUEM BNUCAHHBIX
V208 U N0OOOHBIX MPEY20NbHUKOS.
Pewams ceomempuueckue 3adauu u 3a0ayu U3 peaibHOLl
HCUZHU C UCNOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BexTopsl Omnpenenenne BEKTOPOB, CIOKEHUE U PA3HOCTh BEKTOPOB, Hcnoab3oBaTh BEKTOpPbl Kak HaIpaBJIEHHbIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOPA HA YUCJIO. HCCJIe10BATH r€OMETPHUYECKUI (nepemelexue) "

DuU3NYECKU U TEOMETPUUECKHUM CMBICII BEKTOPOB.
PaznoxeHne BekTOpa MO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

CkansipHo€ NpPOU3BEIAECHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXOXJIEHUA JIJTMH U YTJIOB.

Pemenue 3aga4 ¢ mOMOLIBIO BEKTOPOB.

[IprMmeHeHre BEKTOPOB [JI PEIICHUS 3aJa4 KUHEMATUKUA U
MEXaHHUKHU.

¢usnueckuil (cuia) CMBICIBI
BOIIPOCHBIN IIJIaH.

3HaTh omnpeaeleHMsl CYMMBl U Pa3HOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha 4HCIIO, HCCJIe0BATH
reOMETPHUECKUI U (PU3NUECKUN CMBICIIBI ATUX ONEepPAIHii.
Pemats reomerpuueckue 3aJayd  C  HUCIOJb30BaHUEM
BEKTOPOB.

PackinaapiBaTh BEKTOP 0 IBYM HEKOJJTMHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKaSIpHOE  NPOU3BEAEHHE  BEKTOPOB,
BBIBOJAUTH €0 OCHOBHBIE CBOICTBA.

BbruncasaTs cymMmy, pa3HOCTh U CKaJISIPHOE IPOU3BEACHUE

BEKTOPOB C OMNOpPOM Ha




BEKTOPOB B KOOpPIMHATAX.
IIpuMeHATH CKAJIpHOE MPOU3BEICHUE JISI HAXOXKICHUS
JUTAH U YTJIOB.

JekapToBbI JlekapTOBBI KOOPIMHATHI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHAATHE IIPSIMOYTOJIBHOM CUCTEMbI KOOpAMHAT,
KOOpPAWMHATBI  Ha| Vpasuenue npsamou. YTI0BOH K03()(UIMEHT, TAHI€HC YyIja |AEeKapTOBBIX KOOPAMHAT TOUKH.
IUIOCKOCTH HAKJIOHA, IapajlieIbHbIE U NIEPIEHIUKYIISIPHBIE IPSIMbIE. HccnenoBath ypaBHEHUE IPSMOM U OKPYKHOCTH € OIIOPOM Ha
(9 u) VYpaBHeHHE OKpYXHOCTH. HaxoxaeHue KOOpAMHAT TOYEK | BOIPOCHBIN IUIAH.
nepeceyeHust OKpY>KHOCTH U MPSIMOH. HaxonuTh LeHTp U pasinyc OKpY>KHOCTH 110 €€ ypaBHEHUIO.
Metoa KOOpAMHAT IIPU PELIEHUH T€OMETPUYECKHX 3a/1a4. PemaTth 3aga4mn Ha HAXOX/IEHUE TOYEK [IEPECEUEHUS NPSMBIX
Hcnonp3oBaHne MeTOa KOOPIMHAT B IPAKTUYECKUX 3aJa4ax U OKPY>KHOCTEH C IOMOIIbIO METO1a KOOPAHMHAT.
Hcnoab30BaTh CBONCTBa yriioBoro ko3dduiuuenra npsamon
IpU pPELICHUM 3a4ad, I ONPEICNICHUs PaclONIOXKEHUS
IIPSAMOM.
IIpumeHATH KOOPAMHATHI MPU PEIIEHUN F€OMETPUUECKUX U
MPAKTUYECKUX 3a/ay, JUIsl TOCTPOEHUS MaTeMaTUYeCKUX
MoJIeNIel peanbHbIX 3a]1a4 («METO/1 KOOPIAUHATY).
ITosnb3oBaTbest 11 TOCTPOEHHA M HCCIENOBAaHUMN
U(GPOBBIMU pECYpCaMHu.
3HAKOMMTBCS € MCTOPHUEN Pa3BUTHS T€OMETPUN
[IpaBuabHbIE [TpaBWIIBHBIE MHOTOYTOJIBHMKH, BBIYUCIECHHE HX D3JIEMEHTOB. | DopmMy/HpoOBaATH olpezieyIeHne IIPABUIIBHBIX
MHOIOYIrOJbHUKH. (Yucio m W JiMHa OKpYXHOCTU. JlIMHA AYrd OKPYKHOCTH.|MHOTOYrOJbHHUKOB, HAXOAHUTh UX JJIEMEHTHI.
Jauna Panuannas mepa yria. ITosb30BaTHCSI MOHATHEM JUIMHBI OKPYKHOCTH, BBEEHHBIM C

OKPYKHOCTH U
IVIOIIAAb Kpyra.
Boiuuciienue
IJIomaaeu

(84)

[lnomane Kpyra W ero 5JEMEHTOB (CEKTOpa W CErMEHTa).
Brruncnenue miomaaei Gpuryp, BKIFOYAIOMINX 3JIEMEHTHI KpyTa.

IIOMOIIBIO TNPAaBWJIBHBIX MHOTOYTOJIBHUKOB, OIPeNAeJsiTh
YHUCIIO 7T, IJIMHY IYTU U paJlaHHYI0 MEpy yIia o oopasiy.
IIpoBoauTh NMepexox OT paIiMaHHOW MEPHI yrila K IpagyCHON
1 Ha00O0pOT IO BU3yaJIbHOM omope.

OmnpeneasaTs 1I0MAAb KPyTa.

BoiBoauTh hopmyiibl (B rpalyCHON U paiuaHHOW Mepe) s
JUTMH AYT, IUIONIAJ€d CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOITPOCHBIN IJIaH.

BoruucasaTs miomand  GuUryp, BKIIOYAIOUIMX —AJIEMEHTHI




OKPYXHOCTH (Kpyra) ¢ OIOpoi Ha CIIpaBOYHYIO HH(GOPMALIHUIO.
Haxoauthp momaau B 3aja4ax peaibHOU KU3HU.

Touamue o osuoiceruu ni1ocKkocmu.

JABu:keHust Pa3Ooupare  npumepsl,  WUIIOCTPUPYIOUIME  NOHATHUSA
IUIOCKOCTH Ilapannenvhoiii neperoc, nosopom u cummempusi. Ocu u yenmpol | ABUKEHUSI, IEHTPOB U 0CEH CUMMETPUHU.
(6 u) CUMMEMPUU. ®opMyJIMpPOBATh ONPEICIICHUs MapauIeIbHOrO IEepPeHoca,
Ilpocmetiwue npumenenus 6 peweHuu 3a0au. IIOBOPOTa W OCEBOM CHUMMETPUM C BH3YyaJbHOW OIOPOM.
HaxoauTthb HEMOABMKHBIE TOUKH 110 00pasIly.
HaxoauTh EHTPHI M OCH CHMMETPUH MPOCTEHIINX QUTYp 110
oOpasiy.
Ilpumenamey napanienvhvlii. NEPeHoOC U CUMMEMPUIO Npu
peueHuuy ceomempuiecKux 3a0ay (pazoupamos npumepbl).
Hcnonvzosams 01151 nocmpoenus u uccie008aHull yugposvie
pecypcul.
IMoBTOpEHue, [ToBTOpEeHNEe OCHOBHBIX MOHATUH M MeTOI0B KypcoB /—9 |OmepupoBaTh MOHATHAMHU: QHUrypa, TOUYKA, IpsMas, yroi,
00o0meHue, KJIacCOB, 0000IIeHNE U CCTEMaTH3alHsl 3HaHU . MHOTOYI'OJIbHUK, PaBHOOEAPEHHBIM M  pPaBHOCTOPOHHUM
cucreMaTusauus | IIpocreiiimne reomerpudeckue (GUIypsl U UX CBOWCTBA. | TPEYrOJIbHMKH, MPSIMOYIOJbHBII TPEYroNbHUK, MeAHaHa,
SHAHMITZ H3mepeHne reoMeTpu4ecKiX BEITUYHH. OuccekTpuca M BBICOTA TPEYrONbHUKA, MHapajieorpamMm,
(7 u) TpeyronbHUKY. poMO, MpSMOYTOJIbHUK, KBaJpaT, Tpamelus; OKPYKHOCTb,

[TapannenbHble U IEPIEHANKYIISIPHBIE PSIMbBIE.

OKpyXHOCTh U Kpyr. I'eoMeTpuueckue MOCTPOCHHs. YTIbl B
OKPY>)KHOCTH.  BriMcaHHbple W  ONHCAaHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[IpsimMast 1 OKPY>KHOCTb.
YeTsIpEXYrOJIbHUKHY.
YETBIPEXyTOJIbHUKH.
Teopema [Tudaropa u Havana TpuroHoMeTpuu. Pemenue oOmmx
TPEYTOJIbHUKOB.

[IpaBunIBHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms miiockoctu. Jpmwkenus. [logooue. CummeTpus.
[Tnomans. Berauciaenue mnomasnei. [momaau nomo6Hsx Guryp.
JlexapToBbI KOOPAMHATHI HA MIJIOCKOCTH.

Brucannsie n OITMCAHHBIC

KacaTeJbHasl, paBeHCTBO M 1oaooue Guryp, TpeyroibHHUKOB;
NapajuIeIbHOCTh M MEPHEHIUKYISPHOCTh MPSMBIX, YroJl
MEXIYy NpPSIMbIMH, CHMMETPHS OTHOCHUTEIIBHO TOYKH U
IPSIMOM; JIJMHA, PAcCTOSHHE, BEIMYMHA YyIva, IUIOMAlb,
MIEPUMETD.

HUcnonv3oBats  (opmyabl: nepumerpa U IUIOIIATU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAAN KpyTa,
00BEMa MPSMOYTOJILHOTO MapasliesIenunesa.

OnepupoBarb NOHATHAMM: IPSIMOYIOJIbHAs  CUCTEMa
KOOpJMHAT, BEKTOp; MCHOJAb30BAaTh OTH MOHATHUS i
MIPEACTABJICHUS JTaHHBIX W PELICHUs 3a/1a4, B TOM YHCIE W3
JIPYTUX y4eOHBIX MTPEIMETOB.

Pemiate 3agayM Ha DIOBTOPEHHE OCHOBHBIX IIOHATH,




BCKTOpI)I Ha IIJIOCKOCTH.

WJUTIOCTPALIMIO CBSI3EH MEXIY pa3IMYHBIMU YacTsAMH Kypca.
BoiOupaTb MeTo 111 pEeIICHUS 3a/1a4H.
PemaTh 3a7a4u U3 IOBCEJHEBHOM KU3HU.







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eomeTpusi: 7-9-e kitacchl: 0a30BbIi YPOBEHB: yUeOHHUK, 7-9

knaccel/ Atanacsa JI.C., Byry3os B.®., Kanomies C.b. u npyrue, Akiponepaoe

obmectBo «M3marenscTBo «lIpocBerienne»

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1 7 H.®. I'aBpunora KM Mockga
I'eomerpus BAKO
2 7 JI.C. Aranacsan Pabouas terpans Mockaa
I'eomerpus [Ipocsemienune
3 8 'eomeTpus H.®.I'aBpuiioBa KM Mocksa BAKO
4 8 JI.C. ArtanacsH PaGouas Mocksa
['eomerpus TETPaJlb [IpocBemienue
5 8 A.B.®apkos Tectbl MockBa
reoMeTpus «IK3aMeH»
6 | l'eomerpus Muiesko Temarnueckue TeCTsl Mocksa
7,8.9 K. [Tpoceemienue
7 | F'eomerpus M.A. NuenHckas CamocTosiTeTbHbIE U MockBa
7,8,9 k1. KOHTPOJIbHBIE pabOThHI IIpoceenienue
8 9 I'eomerpus A.H. Pypykun KM Mocksa BAKO
9 TexHonornueckue
7,8,9 I"JO.KoBTyn KapThl YPOKOB TIO ?onror‘paglll
I'eomerpus y4eOHUKY Yuurens
JI.C.AtanacsHa
10 7.8,9 MeTtoanueckue MockBa
I'eomerpus JI.C. AtanacsH
BrocC PEKOMEHTALINH. «IIpocBemenne»
11 [Toypounsie
7,8,9 pa3paboTku Mocksa
Teomerpus H.®. Taspuiosa K YMK "BAKO"

JI.C.Aranacsgua

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET
1. «IlIxonmpHbIN OMOIIHUKY: http://school-assistant.ru/
2. «IIxonpHas MmaTematukay: http://math-prosto.ru/index.php



http://school-assistant.ru/
http://math-prosto.ru/index.php

3. «Kimacey: http://www.yaklass.ru

4. denepanbHbIi HEHTP HHGOPMALIMOHHO-00pa3oBaTeIbHBIX pecypcoB: http://eor.edu.ru/.

5. Enunas xoyuteknus 1udpoBeix 00pazoBaTeabHbIX pecypcos: http://school-ollection.edu.ru/.
6. Undpopmanmnonnas cucrema "EqrHOe OKHO J0CTyIa K

obpasoBarenbHbIM pecypcam":http://window.edu.ru/.

7. ®enepanbHblid mopTan "Poccuiickoe oopa3zoBanue':

http://www.edu.ru/.Kosnekius S0P u LIOP.

"OtkpsiThii Kiacc" http://www.openclass.ru/


http://www.yaklass.ru/
http://eor.edu.ru/
http://school-ollection.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://www.openclass.ru/

CucremMa oueHMBaHHs N0 MaTeMaTHke 7-9 Kiacc

Cucrema OLIEHKH IPEIMETHBIX Pe3yJbTaTOB OCBOCHMs YUYE€OHBIX IIPOrpaMM € y4ETOM
YPOBHEBOI'0 MOJAX0Ja, MPEANOIaracT BblaejieHue 0a30BOro ypoBHsl JOCTHKEHUH KAK TOYKH
OTCYETa TPU MMOCTPOSHUH BCEH CHUCTEMBI OLIEHKM M OPraHM3alliy WHAMBHUIYaTbHOH pabOTHI C

00yJaroIuMucs.

Ba3oBblii ypoBeHb JAOCTH:KEHHWii: IEMOHCTPUPYET OCBOCHHME Y4eOHBIX JCHCTBUH C
ONOPHOM CHCTEMOM 3HAHUH B paMKax BbIIENEHHBIX 3ajad. OBiajgeHHe O0a30BbIM YpPOBHEM

ABJIETCA AOCTAaTOYHBIM JJIA IIPOJOIXKCHUA O6y‘IeHI/ISI Ha cnez[ylomeﬁ CTYIICHU O6p330BaHI/IH, HO

He 10 TpouILHOMY HampaBleHUI0. J[OCTIKEHUIO 6a30Boro YPOBHS
COOTBETCTBYET ommemka «yJIOBIICTBOPUTEIbHO» (WM OTMETKa «3», OTMETKa
«3a4TCHOY).

[IpeBbilieHre 6a30BOr0 ypOBHSI CBUIETEIHCTBYET 00 YCBOGHUU OMOPHOM CHUCTEMBI
3HAHWW Ha YPOBHE OCO3HAHHOTO MPOU3BOJIBHOTO OBJIAJCHUS YUCOHBIMU JIEHCTBUSMH, 2 TAKXKE O
Kpyro3ope, MupoTe (WiIu N30MpaTeabHOCTH) UHTEpeCcOB. Llenecoobpa3Ho BbLAECIUTH CIEAYIOIINE
JIBa YPOBHSI, MPeBbIIAKIINE 0A30BbIH:

* [loBbllIEHHBIH YPOBEHb JIOCTIDKCHUS IUIAHUPYEMBIX PE3yJIbTaToB,
OyeHKa «xopouio» (ommemxa «4»);

* BBICOKHII YPOBEHb JOCTHXCHHS TUIAHHPYEMBIX pPE3yJIbTaTOB, OUECHKA
«OmMJIUYHO)» (ommemKa «5»).

Jlns omucaHus MOATOTOBKH YYaIIMXCs, YPOBEHb JTOCTHXKEHUN KOTOPBIX

HMIKE 6330BOF0, HGJ'ICCOO6p8.3HO BBIJICJIINTD TAKXKC IBa YPOBHA:

* NOHM:KEHHBIHI YpPOBE€HL I[OCTPI)KGHI/IfI, OUECHKA

«HEY0061emeopuUmMenbHO» (OmmemKa «2»),

* HU3KHMil YPOBEHb JIOCTHKEHUM, OUeHKa «naoxo» (ommemxa «1»).

He noctuxenue 0a30BOro ypoBHs (MOHMKEHHBIH M HU3KUHM YPOBHHM JOCTHUKEHHIN)
¢ukcupyercss B 3aBUCUMOCTH OT 00BbEMa U YPOBHSI OCBOCHHOTO U HEOCBOEHHOTO COJEpP>KaHUS
npeamera. OnMcaHHBIN BbIIIE TOIXO/ 11€JeCO000pa3HO MPUMEHSTh B XOZ€ pa3IMYHbIX MPOLETYp

OICHUBAHUA: TCKYLICTO, MPOMCIKYTOUHOTI'O U UTOTOBOTO.



Jna ouenku Ounamuxu HopmuposanHus npeoMemHvIX pe3yAbmAamoé B CHCTEME BHYTPHU
HIKOJBHOTO MOHHTOPHHIa OOpa30BaTECIbHBIX JOCTIKEHHH I1€71eCO000pa3Ho (UKCUPOBATh H
aHAJIM3UPOBATh JIaHHBIC 0 CPOPMUPOBAHHOCTH YMEHHI U HABBIKOB, CIOCOOCTBYIOIIMX OCBOEHHUIO

CUCTEMATHYECCKHUX 3H3HI/I]71, B TOM YHCJIC:

® nepeUYHOMY 03HAKOMIIEHUIO, OMPAOOMKe U 0COZHAHUIOMEOPEMUUECKUX MOoOelell
u nouamui(oOMEHAYYHBIX W 0a30BbIX I JAaHHOH 00JIaCTH 3HAHUA), CHAHOAPHIHBIX
anzopummos u npoyeoyp;

® GbIAGNICHUIO U OCO3HAHUIO CYWHOCMU U O0COOEHHOCMEN3y9aeMbIX OOBEKTOB,
MIPOIIECCOB U SIBIICHUH JICHCTBUTEIBHOCTH (IIPUPOTHBIX, COLUATBHBIX, KYJIbTYPHBIX, TEXHUYECKUX
U Jp.) B COOTBETCTBHHM C COJIEPKAHHMEM KOHKPETHOTO YYEeOHOrO MpEeaMeTa, CO30aHUuIo u
UCROJIb308AHUIO MOOeell N3YIaeMbIX 00 BEKTOBH MIPOIIECCOB, CXEM;

® GbIAGNICHUI0 U AHAIU3Y  CYULECHMEEHHBLIX U  YCHMOUYUBLIX  CBA3CH U
OMHOWEHUIMEKTY OOBEKTAMH U TIPOLIECCAMH.

[Tpu 3TOM 00sI13aTETLHBIME COCTABJISIFOIIMMH CHCTEMbI HAKOTUICHHOMN OIICHKH SIBJISTFOTCS

MaTepuabl:

* cmapmoeoii OuazHOCMuKuU,

* memamuuecKux u Umozo6vlx NPOEEPOYHLIX PAOOM NO 6cem YUeOHbIM
npeomemanm,

* meopueckux padom, BKIOYas yueOHbIE UCCIIEJOBaHUS U yUEOHBICTIPOEKTHI.
OueHka yCTHBIX OTBETOB 00y4aI0IIMXCHA

OTBeT OLCHMBAETCH OTMETKOM «5», €C/IH YYCHHK:

1. nonuo packpb1 cofep:kaHue MaTepuana B 00beMe, IPeyCMOTPEHHOM IPOrpaMMOii 1
y4eOHUKOM,

2. U3NOKWJI ~ MaTepual TPAaMOTHBIM  3BIKOM B ONPENENeHHOH  JIOrMYecKoi
MOCIE0BATEIBHOCTH, TOYHO HCIOJIb3Ysl MATEMAaTUYECKYI0 TEPMHUHOJIOTUIO HCUMBOJIUKY;

3. NpaBUIBLHO BBIIOIHMI PUCYHKH, YEPTEKH, FPaUKHU, COMYTCTBYIOLINE OTBETY;

4. nokazan yMeHHE WIIOCTPUPOBATE TEOPETUYECKHME MOJIOKEHUS KOHKPETHBIMU
MpUMEpPaMU, TPUMEHSATh UX B HOBOWM CUTYAIIMU MTPU BBIITOJIHEHUH MTPAKTUYECKOTO 3aJaHHS;

S. IPOJEMOHCTPUPOBAT YCBOEHHE PAaHEE H3YYEHHBIX COMYTCTBYIOLIUX BOIIPOCOB,
c(hOPMHUPOBAHHOCTH M YCTOWYHBOCTH UCTIONB3YEMBIX MPU OTPAOOTKE YMEHHI U HABHIKOB;

6. oTBeuan caMOCTOATENHLHO O€3 HABOMAMIUMX BOIIPOCOB YUMTENs. BO3MOKHBIONHA - JBE
HETOYHOCTH IPU OCBELICHUM BTOPOCTEINECHHBIX BOIPOCOB WJIM B BBIKJIAAKAX, KOTOPBIE YUEHUK
JIETKO UCTIPABUII IO 3aMEUYAHUIO YUUTES.

OTBeT OLleHUBaETCSl 0TMETKOM «4», €CJIM OH yI0BJIETBOPsSieT B OCHOBHOM

Tpeﬁ()BaHI/lﬂM Ha OLICHKY ((5», HO IIPH 3TOM UMEET OITUH U3 HEAOCTATKOB:



® B H3J0XXCHHH JOIYHICHBI HeOoIbIINe Hp06eHLI, HC HCKa3uBIIHUEC MAaTCMaTU4YCCKOC
COACPIKAHUC OTBCTA,

¢ JIONyLIEHbl OJWH — JIBAa HEAOYCTA IIPH OCBCIICHHMH OCHOBHOI'O COACPKAaHUS OTBETA,
HCIIPABJICHHBIC 110 3aMCYaHHUIO YUUTECIIA,

¢ JIONYLICHBI omunbOka uau Ooliee JABYX HEAOYCTOB IIPpU OCBCIICHHWHN BTOPOCTCIICHHBIX
BOITPOCOB UJIM B BBIKJIaAKaX, JICTKO UCIIPABJIICHHBIC 110 3aMCYaHHUIO YUYHUTECIIA.

OtMeTKa «3» cTAaBUTCS B CIeayrmux cjiayvdasax:
HCIIOJIHO HWJIM HEIOCJICAOBATCIIBHO PAaCKpPBITO COACPKaHHUEC MaTepuala, HO IIOKa3aHO 061_1_[66

MOHMMAaHUE BOINPOCAa U TMPOJEMOHCTPUPOBAHBI YMEHUS,M JOCTATOUHbBIC ISl JalbHEHIIero
YCBOGHHUS TPOrpaMMHOr0 Marepuana (ompesneneHHble «Tpe0oBaHHSIMH K MaTeMaTHYECKON
MOATOTOBKEOOYUAIOIIUXCS»);

* uMeNHUCh 3aTPyIHEHUs WM JONYUICHbl OINMOKU B ONPEIEICHUU IOHSATHH,
UCIOJIb30BAHUN MATEeMaTUYECKON TEPMHHOJIOTHH, YePTEekKaxX, BHIKIAIKAX, UCIPABICHHBIE TTOCIE
HECKOJIbKMX HaBOJISAIIUX BOTIPOCOB YUUTEIIS;

* VYEHHK HE CIPABWICSA C MPUMEHEHHEM TEOPUU B HOBOW CHUTYaIlUU MPH BBITOJIHECHUHN
MPAKTUYECKOTO 3a/IaHMsI, HO BBIMOJIHWII 3aIaHUs 0053aTEIbHOTO YPOBHS CJIOKHOCTHU 10 JaHHOU
TeMe;

* mpu 3HaHUU TEOPETUIECKOTO MaTepuana BBISIBJIICHA HEeJ0CTaTOYHAas
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHHH U HABBIKOB.

OT1MeTKa «2» CTABUTCA B CJEAYHOIIHMX CJIy4dasix:

* HE pacKpbITO OCHOBHOE COZepKaHHe yueOHOro MaTepHarna;
* 00HapyXEHO HE3HAHUE WM HETIOHMMAaHUE YYCHHUKOM OOJIbIIeH MM Hanbosee BaXKHOM

yacTu yueOHOro MaTepuarna;

d AONYIICHBI OHII/I6KI/I B OIIPECACIICHUN HOHSITI/II\/'I, IIprU UCIIOJIB30BaHUHA MaTeMaTUUECKOU
TEPMHUHOJIOTHH, B PUCYHKaX, YepTexax WU rpadukax, BBBIKIAIKAX, KOTOPHIE HE MCIPABIICHBI
[10CJI€ HECKOJIBKMX HABOJSIIIUX BOIIPOCOB YUHUTEIIA.

OtMmeTka «1» cTaBHTCS, €CJIM:

* VYeHHK OOHApYXWJI TIOJHOE HE3HAHWE W HEMOHWMAaHHE HW3y4yaeMoro Yy4eOHOTro

Marepuaia WIM HE CMOT OTBETUTh HU HAa OJUH U3 MOCTABJIECHHBIX BOMPOCOB MO HM3yYaeMOMY

Marepuany.














