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IHosicHuTEeALHASA 3aANINCKA.
HopMmaTuBHO€E 0OCHOBaHHE

Hacrosimass pabouass mporpamma pa3paboTaHa B COOTBETCTBUM C OCHOBHBIMHU
nosioxkeHussMu 3akoHa Poccuiickoit ®enmepanuu ot 29.12.2012r. No273-®3 «O6
oOpazoBanuun B  Poccmiickoit ~ ®Denepanum», Ha  ocHoBaHWMU  DenepanbHOTO
rOCyJapCTBEHHOTO O00pa30BaTEIBHOTO CTaHAApPTa OCHOBHOTO OOIIETo 0oO0pa3oBaHUA,
YTBEPXKAEHHOTO MpuKa3oM MuHoOpHayku obpazoBanus PO ot 17.12.2010 r. Ne1897 (B
pemakiuun ot 31.12.2015r.), ¢ ydyerom OCHOBHON 00pa30BATEILHON IMPOTPAMMBbI
OCHOBHOrO 00mIero oOpa3oBaHHMs B HOBOM pEIaKlUW, YTBEPKAEHHON MPHUKA30M
mupextopa MbOY OOILI No27 ot 28.08.2020 r. Ne 129B/01-10.

CpenctBom peanuzanuu pabodeit nmporpamMmmbl yuyeOHoro mnpenmera «l'eoMmerpus»
SABIICTCS YUCOHUK:

1) I'eomeTpus. 7-9 knaccel. YueOHUK a1 00mieoopasosar. yupexaennii. Ast. JI.C.
AranacsH, B.®. byry3os, C.b. Kagomues u np., M.: IIpocsemenue, 2021 rogx.
MecTo npeamMera B yueOHOM ILIaHE

Ha uzydenne yueOHoro kypca «I'eomerpusi» orBoautcs 204 daca: B 9 kiacce — 68
4acoB (2 4aca B HEJIETIO).

HeJuau, 3agaun
Henn:

® OCO3HAHMWE 3HAYCHHSI MATEMATUKU B ITIOBCEHEBHOM KU3HU YEIIOBEKA;

e (QopmupoBaHuE TPEACTABICHUNA O COUMAIBHBIX, KYJIbTYPHBIX MU HCTOPUUYECKHUX
(hakTOpax CTaHOBJICHUSI MAaTEMAaTUYECKON HAYKU;

® TIOHUMaHHE POJIU UHGOPMAIIMOHHBIX MPOIIECCOB B COBPEMEHHOM MHUPE;

e (opmMupoBaHHE MPEACTABICHUNH O MaTEMAaTHKE KAaK YacTH OOIIEeUYeIOBEUYECKOM
KYJIBTYPbI, YHUBEPCAIBHOM SI3bIKE HAYKH, ITO3BOJISIOLIEM ONMCHIBATh U U3y4aTh IIPOLIECCHI
U SIBJICHUS.

3agaum:

e (QopmupoBaHue TPEACTABICHUM O MaTeMaTUKE KaK O METOJ€ TMO3HAHMUS
JNEUCTBUTENBLHOCTH, TO3BOJISIIONIEM OIUCHIBATH W HM3y4daTh peajbHbIC MPOLECCHl U
SIBJICHHUSL:

O OCO3HAHUE POJIM MaTEMATUKH B pa3BUTUU Poccuu n mupa;
O BO3MOKHOCTb ITPUBECTH MPUMEPHI U3 OTEYECTBEHHOW U BCEMUPHOU UCTOPUU

MAaTEMATUYECKUX OTKPBITUNA U UX aBTOPOB;

® pa3BUTHE yMEHHH paboTaTh ¢ Y4YeOHBIM MaTEeMAaTHUYECKUM  TEKCTOM
(aHanu3MpoBaTh, U3BJICKATH HEOOXOAMMYIO HH(OPMAIINIO), TOYHO U TPAMOTHO BBIPAXKATh
CBOU MBICIIA C MPUMEHEHUEM MAaTEMATUYECKOM TEPMHUHOJIOTUM U CUMBOJIMKHU, IPOBOAUTH
Kjnaccudukanuu, JOrud4eckue  OOOCHOBaHHUS,  JOKA3aTelbCTBA  MaTeMaTHYECKUX
YTBEPKICHUM:

O ONEPUPOBAHUE  MOHATUAMM: MHOXECTBO,  JJIEMEHT  MHOXECTBa,

MOJIMHOXECTBO, NPUHAMJIEKHOCTb, HAXOXKICHHE TIEPECeUCHUs, OO0bEIUHEHUS

MOJAMHOKECTBA B IPOCTEUILINX CUTYaLUSX;



O pellleHHWe CIOKETHBIX 3a7a4 pa3HbIX THUIOB Ha BCE apUPMETHYECKUC
JICUCTBUS,

O MPHUMEHEHHE Croco0a MOMCKa PEIICHHs 3aJadd, B KOTOPOM paCCyKJICHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO WJIH OT TPeOOBaHUS K YCIOBHIO;

O COCTAaBJICHHE IUIAHA PEIICHUS 3a/a4d, BBIICICHHE 3TAllOB €€ PEUICHUS,
UHTEpIIPETALAs]  BBIUHUCIHUTEIBHBIX  PE3YyJbTATOB B  3aJade, HCCIECIOBAaHUE
MOJIYYEHHOTO PELICHHUS 3a/1a4u;

O HAXOXJCHHUE MPOLEHTA OT YKUCIA, YUCIIA N0 MPOLEHTY OT HETO, HAXOXKICHUS
MPOLIEHTHOTO OTHOLICHMS JBYX YHCEN, HAXOXKJCHUS MPOLUCHTHOTO CHHXKCHUS WIIA
MPOLICHTHOTO MOBBIIIEHUS BEJINYNHBI,

O pEILIEHUE JOTUYECKUX 3a/1a4;
® DAa3BUTHE MPEACTABICHUNA O YUCIIE U YUCIOBBIX CHUCTEMAax OT HATYPaJIbHBIX 10

JNEUCTBUTENBHBIX  YHCEJN; OBJIQJICHUE HAaBbIKAMU  YCTHBIX, IIICbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIYMCIICHUM:

O OIIEpUpPOBAHME  TMOHATHUSAMHU:  HATypaJlbHOE  YHCIO, LEJIOE  YHUCIIO,
OOBIKHOBEHHAsI IPOOb, AECATUYHAS TPOOb, CMEIIAHHOE YUCII0, pPAllUOHATBLHOE YHCIIO,
UPPALUOHAIBHOE YUCIIO;

O UCIOJb30BaHUE CBOMCTBA YHUCEI M 3aKOHOB apU(METHUYECKUX OMeparui c
YUCJIAMU TIPU BBIMIOJIHEHUH BBIYUCIICHUM;

O HKCHOJIb30BaHUE TMPU3HAKOB AETUMOCTH HaA 2, 5, 3, 9, 10 npu BeINOIHEHUU
BBIUKCJICHUN U PEIICHUU 33]1a4;

O BBINOJIHEHUE OKPYTJICHUS YUCEII B COOTBETCTBUH C IPABUIIAMU;

O CpPaBHEHME YHCE,

O OLICHUBAHUE 3HAYEHHUSI KBAJAPATHOIO KOPHS M3 MOJIOKHUTEIBLHOIO IIEJIOr0
YUCIIa,
® OBJAJCHHE CHUMBOJBHBIM  SI3BIKOM  aireOphl, TMpUEMaMH  BBITIOJHEHUS

TOJI€CTBEHHBIX MPE0OPA30BAHMI BHIPAKECHUM, PEIICHNS YPABHEHHM, CUCTEM YPaBHEHUH,
HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUS MOJICIIUPOBATh PEANIbHBIEC CUTYAI[MU HA S3bIKE
anreOpbl, MCCIIE0BaTh MOCTPOCHHBIE MOJENIN C MCIOJIb30BAHUEM allapaTta aareopsl,
MHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT:

O BBITIOJTHEHUWE HECJIOKHBIX NpeoOpa3oBaHUN i1 BBIUMCICHUS 3HAYCHUH
YHUCJIOBBIX BBIPAXKECHUHM, COJIEP)KAIIMX CTENEHU C HATypajdbHBIM I[IOKAa3aTelIeM,
CTETIEHU C LIEJIBIM OTPUIIATEIIbHBIM MTOKA3ATENIEM;

O BBITIOJTHEHHE HECJIOXKHBIX MPEeoOpa3OBaHUI LENIbIX, JPOOHO pPallMOHATBHBIX
BBIDOKCHHM ¥ BBIPOKEHUW C KBaJIpaTHBIMU KOPHSMH, PACKPHIBATh CKOOKH,
MPUBOANTHh TOJOOHBIE CjlaraeMple, WCIOJIb30BaTh (OPMYJIbI COKPAIIEHHOTO
YMHOXKEHUSI;

O PELICHUE JINHENHBIX U KBAJIPATHBIX YPABHECHUN U HEPABEHCTB, YPABHEHUN U
HEPABEHCTB, CBOJSIIMXCA K JMHEWHBIM WJIM KBAJPATHBIM, CUCTEM ypaBHEHUU H
HEPaBEHCTB, N300pa)KEeHNE PEIICHN HEPABEHCTB M UX CUCTEM Ha YHCIIOBOU MIPSIMOi;
e OBJaJcHHE cUCTeMOM  (YHKUMOHAIBHBIX  TOHSTHM, pa3BUTHE  YMEHHS

UCIO0JIb30BaTh (DYHKIIMOHAIBHO-TpadUuecKue MpeCTaBICHUs IS PEIICHUS Pa3IMYHbIX
MaTeMaTUYECKHX 3a]a4, JIs1 OMMCAHUS U aHAIN3a PEaJbHbIX 3aBUCUMOCTEN:

O ONpENEIICHUE MOJIOKEHU TOYKH MO €€ KOOPAUHATAM, KOOPJANHATHI TOUYKH I10
€€ IMOJIOKEHHIO Ha IIOCKOCTH;

O HaxOXXJeHWe Mo TrpaduKy 3HAUeHUH (YHKIUH, OOJACTH OIpeaeiacHHs,
MHOXECTBA 3HAYCHWH, HyJed (YyHKIHH, TPOMEKYTKOB 3HAKOIOCTOSHCTBA,



MIPOMEXYTKOB BO3pacCTaHMsI U yObIBaHUS, HAMOOJIBIIETO M HAMMEHBIIETO 3HAYCHHUS

dynkmy;

O moctpoeHue rpaduka TMHEHHON U KBaIpaTUYHON (DYHKIIH;

O OolepupoBaHME Ha 0a30BOM YpOBHE TMOHITHSAMHU: TIOCIIEIOBATEIbHOCTD,
apugpMeTnyecKas Mporpeccusi, FreOMeTpruiecKas porpeccus;

O HMCIOJIb30BaHUE CBOWMCTB JIMHEWHOW M KBagpaTUUYHONM QYHKUMA U HX
rpauKoB MPU pEUICHUU 33]a4 U3 APYTUX yUeOHBIX IPEAMETOB;
® OBJIAJICHHE F€OMETPUYECKUM SI3BIKOM; PAa3BUTHE YMEHHMS HCIOJB30BATH €ro s

ONMCaHWs  NPEIMETOB  OKPYXKAIOIIEr0  MHUpPa;  Pa3BUTHE  IPOCTPAHCTBEHHBIX
MPEACTABICHNM, N300pa3UTEIbHBIX YMEHUI, HABBIKOB T€OMETPUYECKUX TOCTPOCHHIA:

O OIlepUPOBaHMUE NOHATHAMU: (PUTYpa, TOUKA, OTPE3OK, IpsiMas, JIy4, JJOMaHas,
yIOJI, MHOTOYIOJIbHUK, TPEYIOJIbHUK M YETBIPEXYIOJIbHUK, MPSIMOYTOJIbHUK W
KBaJIpaT, OKPY>KHOCTh W KpYyr, MNPSIMOYTOJbHBIN Tapaienenunen, KyO, Iiap;
U300paKEHUE U3YyYaeMbIX (PUTYpP OT PyKH U C TIOMOIIBIO JIMHEUKHU U [IUPKYJIS;

O BBINOJIHEHUE W3MEPEHUS JUIMH, PACCTOSHUM, BEJIUYUH YIJIOB C IOMOILIBIO
UHCTPYMEHTOB JIJI1 U3MEPEHUN JIUH U YTJIOB;

e (opmMupoBaHHE CUCTEMATUYECKUX 3HAHUU O IUIOCKHX (PUTypax U UX CBOMCTBAX,
MPEACTABICHUM O MPOCTEMIIMX NPOCTPAHCTBEHHBIX TEJNaX; pa3BUTHE YMEHUU
MOJETUPOBAHUS PEAIBHBIX CUTYallM Ha A3bIKE T€OMETPHUH, UCCIIENOBAHUS IOCTPOECHHON
MOJICJIA C HWCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHSITHUH U TEOpeM, ammapara ajareOpsl,
pEeLIEeHNs TEOMETPUYECKUX U MPAKTUYECKUX 3a1a4:

O omepupoBaHMe Ha 0a30BOM ypOBHE TIOHSTHSIMHU: PaBEHCTBO (UTYP,
NapaJUICIbHOCTh W MNEPHNEHIUKYISPHOCTh NPSAMBIX, YIVIBI MEXJIY MPSIMbBIMH,
NIEPIICHANKYJIAP, HAKIIOHHAS, IIPOSKIM;

O IPOBEJEHUE 0KA3ATEIbCTB B TEOMETPUH;

O omnepupoBaHHe Ha 0a30BOM YpOBHE MOHSATHUSIMHU: BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEJICHUE BEKTOPA HA YUCII0, KOOPJAUHATHI HA INIOCKOCTH;

O pellleHHWe 3aJad Ha HaXO0XJACHHE TEOMETPUYECKUX BETUYMH (JJIMHA U
paccTosiHUE, BEJIMUMHA yTJia, IUIONIA/b) O 00pa3uaM Wik alfOpUTMaM;
® OBJAJCHHE MPOCTEUIIUMH CIIOCOOAMHU MPEACTABICHMS U aHATIN3a CTATUCTUYECKUX

JaHHBIX; (OPMHUPOBAHUE TMPEJCTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B
peaTbHOM MHUPE U O Pa3IMYHBIX CIOCO0aX UX U3YUYEHHS, O MIPOCTEUIINX BEPOSATHOCTHBIX
MOJICIISIX; Pa3BUTHE YMEHHM M3BJIEKaTh MHGOPMAIIHIO, MPEJCTABICHHYIO B Ta0IHIaxX, Ha
auarpaMMax, rpadukax, ONMUCHIBATh W AHAIM3UPOBATH MACCHUBBI YHCJIOBBIX JAHHBIX C
MOMOIIBI0 MOAXOJAIINX CTATUCTUYECKUX XAPAKTEPUCTHUK, HCIOJIB30BaTh MOHUMAHUE
BEPOSITHOCTHBIX CBOMCTB OKPY>KAIOIIUX SIBJICHUM MPU MPUHATUU PELICHUN:

o ¢opMHpOBAaHHE TIPEACTABICHHUS O CTATUCTUYECKUX XaAPAKTEPUCTUKAX,
BEPOSTHOCTH CIy4ailHOTO COOBITHS;

O pelleHre MPOCTEUIINX KOMOMHATOPHBIX 33/1aY;

O ONpENEIICHHUE OCHOBHBIX CTAaTUCTUYECKUX XApPaKTEPUCTHUK YHCIOBBIX
HabOpOB;

O OLICHMBAHUE U BBIUMCIIEHUE BEPOSITHOCTU COOBITUS B IPOCTEUILIUX CITydasiX;

O HajJu4yue TPEACTaBICHUSA O PpPOJUM NPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH, O POJIM 3aKOHA OOJIBIIMX YHUCEN B MACCOBBIX SBJICHUSIX;

O YMEHUE CpaBHHUBAaTb OCHOBHBIE CTATHCTUYECKHE  XapPaKTEPUCTHKH,
IIOJyYEHHBIE B IPOLECCE PELICHMs IPUKIAIHOW 3a4a4d, W3YUYEHHs DPEATbHOTO
SIBJICHHUS;



® Da3BUTHEC YMEHUN NPUMEHITb HU3YUYEHHBIE IIOHATHSA, PE3YyJbTaTbl, METOABI AJIS
peuieHus 3aJad IPAaKTUYECKOTO XapakTepa M 3aJad M3 CMEXKHBIX JUCLUIUIMH C
UCIIOJb30BAaHUEM IIPH HEOOXOJMMOCTH CIPABOYHBIX MAaTEpUajoB, KOMIIBIOTEpA,
[I0JI30BAThCS OLICHKOM M IMPUKHUIKOM ITPU IMPAKTUYECKUX pacyeTax:

O PpacIllO3HABAaHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHMIA,

O OLICHMBAHUE PE3yJbTAaTOB BBIYMCIICHUI MTPU PEIIEHUN TPAKTUYECKUX 3a/1a4;

O BBINOJHEHUE CPABHEHUS YUCEN B PEAJIbHBIX CUTYyAIUsX;

O MCHOJIb30BaHUE YMCIIOBBIX BBIPAKEHUI NIPU PEIICHUH TPAKTUYECKUX 337134 U
3a/1a4 U3 IPYTuX y4eOHBIX MPEAMETOB;

O pelIeHHe MPAaKTUYECKUX 3a]1a4 C TPUMEHEHUEM MPOCTEUIINX CBOUCTB PUTYD;

O BBIIIOJIHEHWE MPOCTECUIINX IIOCTPOEHUA W HU3MEPEHUM HA MECTHOCTH,

HEOOXOAUMBIX B pealbHOM JKU3HH;

e (¢opmupoBaHue  HHPOPMAIMOHHOM ¥  AJITOPUTMUYECKOW  KYJIBTYpHI;
(dbopMUpOBaHHE TPEACTABIECHUS O KOMIBIOTEPE KaK YHHUBEPCAJIbHOM YCTPONCTBE
00pa0oTKM HMH(POpPMAIMK; Pa3BUTHE OCHOBHBIX HABBIKOB M YMEHHUH HCIOIb30BaHUS
KOMITBIOTEPHBIX YCTPOMCTB;

e (opmupoBaHME TMpEACTABICHHS 00 OCHOBHBIX H3yYa€MbIX  MOHITHUSIX:
uH(pOopManus, aNropuT™M, MOJEIb - U UX CBOMCTBAX;

® DPa3BUTHUE AITOPUTMHUYECKOTO MBIIIIEHUS, HEOOXOAMMOrO /ISl IPO(heCCHOHATBHON
JESTEIbBHOCTY B COBPEMEHHOM OOUIECTBE; PAa3BUTUE YMEHMH COCTaBUTh U 3alMcaTh
QJITOPUTM JJIs KOHKPETHOT'O UCIIOJHUTENIS; (POpMHUpOBaHUE 3HAHUI 00 alrOPUTMUYECKUX
KOHCTPYKIUSIX, JIOTHYECKUX 3HAYEHUSAX U OlEepalusaX; 3HAKOMCTBO C OJHHUM U3 SI3bIKOB
IIPOrPaMMUPOBAHUSI M OCHOBHBIMU AJITOPUTMUYECKHMH CTPYKTypaMH - JIMHEWHOM,
YCJIOBHOM M IIUKJINYECKOM;

e (opmupoBaHue ymeHUN QopManu3alMK W CTPYKTypUpPOBaHUsA HUH(MOpMAIIH,
YMEHUSI BBIOMpPATh CIOCOO MPEJCTaBICHUs AAHHBIX B COOTBETCTBUM C MOCTABICHHON
3a1ayen - TabJIuIbl, CXEMBbI, TpAQUKH, TUarpaMMbl, C UCIIOJIH30BAHUEM COOTBETCTBYIOIIUX
MIPOTPAaMMHBIX CPEICTB 00PaOOTKH JAHHBIX;

¢ (opMHUpOBaHHME HABBIKOB U YMEHUH 0€30MaCHOI0 U 11€JIE€CO00pa3HOT0 MOBEACHUS
pu paboTe ¢ KOMIbIOTEPHBIMU IIpOrpaMMamMu U B IHTepHeTe, yMeHUs cOOII01aTh HOPMBI
MH(GOPMALIMOHHON 3THUKH U TpaBa.

IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI



JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOrpamMMbl yueOHOro Kypca «['eoMmerpus»
XapaKTepU3yIOTCA:

1) naTpuoTHYecKoe BOCIUTAHUE:

NPOSIBJICHUEM MHTEpeca K MPOILJIOMY W HACTOSIIIEMY POCCHIMCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIICHHEM K JOCTHUKEHUSM POCCHUUCKHX MaTeMaTUKOB M POCCUHUCKOU
MaTeMaTUYeCKOW MIKOJBI, K HCIOJB30BAHUIO ITUX JOCTHKCHUN B JIPYrUX HayKax H
MPUKIATHBIX chepax;

2) rpa:kaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJTHEHUIO 00SI3aHHOCTEH rpakIaHWHA U peallu3alliu ero Mpas,
MPEICTABICHUEM O MATEMATHUYECKIX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD,
SBJICHUN, TIPOLEAYp TpaXIaHCKOro oOmiecTBa (HampuMmep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXIICHHIO STHUECKUX TMpOoOJieM, CBS3aHHBIX C NPaKTUUYECKUM
MPUMEHEHUEM JIOCTIDKCHHM HayKd, OCO3HAaHHMEM BAXKHOCTH MOPAIBbHO-3TUYECKUX
MIPUHITUIIOB B JACSTEIHHOCTH YUEHOTO;

3) TPy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTUBHOE YYaCTHE B PEIICHUH TPAKTUUECKUX 3a1a4 MaTEMAaTHUECKOM
HaMpaBJICHHOCTH, OCO3HAHMEM BAXXHOCTHM MAaTEeMaTHYECKOro OOpa3oBaHMS  Ha
MPOTSDKEHUU BCEW KU3HU JIJIs1 YCTICITHOM MPOPECCUOHAIBHOMN IEITEIbHOCTH U Pa3BUTHEM
HEOOXOJMMBIX YMEHHUN, OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIWBHUIYaTbHOU
TpaeKTOpUM OOpPa30BaHMUSI U IKUZHEHHBIX IIJIAHOB C YYETOM JIMYHBIX HHTEPECOB H
00I111€CTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY U 3CTETUYECKOMY BOCITPHUATHIO MATEMATHYECKUX
O0OBEKTOB, 3a/lay, pEIICHUW, PACCYXKICHUN, YMEHHUIO BHUJETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHEHTAIIMEH B JEATEIHPHOCTA HA COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEICTABICHUMN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€IOBEKa, MPUPOJIBI U 00IEeCTBA, TOHUMAHUEM
MaTeMaTUYeCKOW HayKH Kak cepbl YeIOBEUECKOU NESITEIIbHOCTH, ITANOB €€ Pa3BUTHS U
3HAYUMOCTH JUISI Pa3BUTHS IHUBHWJIM3AIIMH, OBJIAJICHUEM S3BIKOM MaTEMaTUKH W
MaTeMaTUYECKOU KYJbTYpPOU Kak Cpe/ICTBOM IMO3HAHUS MUPA, OBJIaJICHUEM MTPOCTEHIITUMHU
HaBBIKAMH HCCIICIOBATEIHCKOM TSI TEILHOCTH;

6) d¢usuyeckoe BocnuTaHue, GopMHUpoBaHMEe KYJILTYPbI 310POBbA U
IMOIMOHAJILHOTO 0JIaronoyumsi:

TOTOBHOCTBIO MPUMEHATh MAaTEMATHUUYECKUE 3HAHHUS B MHTEPECaX CBOETO 370POBbS,
BEJIEHUsI 3JI0pOBOTO O0pa3a >KU3HU (370POBOE NMUTAaHUE, COANAHCHPOBAHHBIM PEXUM
3aHATHI U OTIIbIXA, peryisipHas (Gu3ndecKas akTUBHOCTH), COPMHUPOBAHHOCTHIO HABBIKA
pednexcnn, Ipu3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eJI0BeKa;

7) 3K0JI0OTHYecKOe BOCTIUTAHME:

OpUEHTallMeld Ha TPUMEHEHHE MAaTEeMaTUYECKUX 3HaHUW [JIs pelleHHs] 3aJad B
00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH CpeJbl, TUITAHUPOBAHUS TIOCTYIIKOB M OIICHKH HX
BO3MOYKHBIX TIOCITIEACTBUH JIsI OKPYIKAIOIIEH CPe/Ibl, 0CO3HAHUEM TII00aTLHOTO XapaKkTepa



HKOJIOTUYECKUX MPOOJIeM U MyTell UX pelIeHus;

8) ajanTanus K M3MEHAIOIUMCS YCJIOBUAM COUMAIBLHON M IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBHUSIX HEOINPEAEIEHHOCTH, MOBBIILICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH Yepe3 MNPaKTUUYECKYIO JEATENbHOCTb, B TOM YHCJIE YMEHHUE
YUUTHCA Y JIPYTUX JIIOJIe, mproOpeTaTh B COBMECTHOM NESITEIHLHOCTH HOBBIE 3HAHUA,
HABBIKM U KOMIIETEHIIMU U3 ONbBITA IPYTHX;

HE0OX0IUMOCTHIO B ()OPMHUPOBAHUN HOBBIX 3HaHHI, B TOM 4HCle (POPMYyIUPOBATH
UJICU, TIOHATHS, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh Je(MUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOUIUN KOHTPMED, KOPPEKTUPOBATh IPUHUMAEMbIEC PEIICHUS
U nercTBus, GOpMYyJIMPOBATH U OLICHUBATh PUCKHU U TTOCIEACTBUSA, POPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATBI
Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUSA

Bba3oBble Jioruyeckue aeiicTBUS:

e BBIBIATH W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTEeMaTHYECKHX
OOBEKTOB, TMOHSATHH, OTHOIIEHUH MEXIy MOHATHAMH, (HOPMYIHPOBAThH
oTpesieNieHUs! IOHATUHN, YCTaHABIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(UKALINY,
OCHOBaHUS 1J1s1 0000LIECHUS U CPaBHEHUSI, KPUTEPUU MTPOBOAMMOIO aHAJIN3a;

e BOCIPHUHUMATH, POPMYITHPOBATH U IPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIHHBIC
¥ OTpHIATEeNbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

e BBIBJISATh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTHUBOPEUMsS B
dakTax, JAaHHBIX, HAOMIOJACHUSX W YTBEPKICHUAX, TMpeAsiaraTh KPUTECPUU IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

e J€NaTh BBIBOABI C MCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JACIyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHUN, YMO3aKIIIOUECHUH 110 aHAJIOTUH;

e pa30upaTh J0KAa3aTEIbCTBA MATEMAaTUYECKUX YTBEP)KIEHUH (TmpsMble M OT
MPOTUBHOTO), TPOBOAUTH  CAaMOCTOSITEIbHO  HECJOXHBIE  J0Ka3aTelIbCTBA
MaTeMaTHYeCKuX (PaKTOB, BBICTpaMBaTh apryMEHTAILUIO, TIPUBOAUTHh MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CHIOCOO pelieHrs ydeOHOM 3a1a4un (CpaBHUBATh HECKOJIBKO BaPHAHTOB
pelieHusi, BbHIOMpaTh HauOosee MNOAXOASAMMUNA C Y4ETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e HCIIOJIb30BAaTh BOINPOCHI KAaK HCCJIENOBATEIbCKUM HHCTPYMEHT TO3HAHMS,
GopMynupoBaTh  BOMPOCHL,  (PUKCUPYIOLIUE  MPOTUBOpEUYUE,  MpolieMmy,
CaMOCTOSITEJIFHO YCTaHaBIMBATh MCKOMOE U JaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIIHIO, MHEHHE;



IIPOBOJIUTH TI0 CAMOCTOSTEIFHO COCTAaBJICHHOMY IIJIaHY HECIIOKHBIN AKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00bEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOi;

CaMOCTOSTENIbHO (popMyIHMpoBaTh OOOOIIEHUST W BBIBOABI 10 pe3yibTaTam
MPOBEACHHOTO  HAONIOACHUS, WCCICIOBaHUS, OICHUBATh  JOCTOBEPHOCTH
IOJIYYCHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIICHHIA;

IIPOTHO3UPOBAaTh BO3MOXKHOEC PAa3BHTHE TpOIECCa, a TaKKe BBIABUTATH
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nuHpopmanueii:

BBISIBJISITh ~ HEJAOCTATOYHOCTh M W30OBITOYHOCT,  HMH(OpPMAlMM, JaHHBIX,
HEOOXOMMBIX JIJIsl pEeLICHMS 3a/1a4U;

BbIOMpaTh,  aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M  HMHTEPHPETUPOBATH
MH(}OpMaALUIO Pa3IUYHBIX BUIOB U (POPM MIPEICTABICHHUS;

BBIOMpPATh (OpMY MpEACTaBICHUS MHMOPMALMU U WILTIOCTPUPOBATH PEIIAEMbIE
3aJlayy CXeMaMH, JuarpaMmMamMu, HHOUM rpa@uKoil 1 uX KOMOMHAIUAMUY;
OLICHMBATh HaAEKHOCTh MH(POPMALIMU [TO KPUTEPUSIM, NPEIOKEHHBIM YUUTEIEM
WK c(hOPMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble Ilei/‘ICTBHH:

BOCIIPHHUMATh ¥ (OPMYIHPOBATH CYXJICHHUS B COOTBETCTBUHM C YCIIOBHSIMH H
IEJISIMU OOIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JiaBaTh TMIOSCHEHUSI 10 XOAY PpCIICHUS 3a/ayd,
KOMMEHTHPOBATH MOJTYYCHHBIA PE3YNIbTaT;

B XoJe OOCYXIeHHUs 3alaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOl TEeMBbI,
npoOyieMbl, pelraeMoi 3ajaud, BBICKA3bIBaTh HJEW, HAIlCIEHHbIE Ha TMOWCK
pElIeHUs, COTOCTABIATh CBOM CYXACHHUS C CYXICHUAMH APYTMX YYaCTHUKOB
auanora, oOHapyXUBaTh pa3ju4ve U CXOJICTBO MO3UIMN, B KOPPEKTHOU (opme
(GbopMyTHUpOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

NPEICTABISATh PE3yJAbTaThl PEIICHUs 3a7aud, OSKCIEPUMEHTa, HCCIeI0BaHus,
MPOEKTa, CAaMOCTOSATEIHLHO BBIOUpATh (OpMAT BBICTYIUICHUS C YYETOM 3aaad
Mpe3eHTAMU U OCOOCHHOCTEN ayIuTOPUH;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAHITHON U UHIUBUTYAIbHOU paOOTHI
IIPH PEIICHUHN YYEOHBIX MAaTEMaTHICCKUX 3a]1aY;

NPUHAMATh IIeJb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO
COBMECTHOM paboOThI, pacnpeAessiTh BUABI PabOT, TOTOBAPUBATHCS, OOCYXKIATh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JTIOJICH;
y4acTBOBaTh B TPYMNIOBBIX (QopMax padoThl (00CyxkAeHUS, OOMEH MHEHHUSIMH,
MO3TOBBI€ IITYPMBI U IPYTHE), BBIMOIHATH CBOIO YaCTh Pa0OTHI U KOOPIMHUPOBATh
CBOM JICUCTBHUS C IPYTMMHU YJIEHAMHU KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIaJa
B OOMMI TPOAYKT IO KPUTEPHUSIM, C(HOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMMOJECHUCTBUA.

PerynsiTuBHBIE YHMBeEpPCaJbHbIe Y4eOHbIe 1eliCTBUA



Camoopranusanus:

e CaMOCTOSITENIBHO COCTAaBJIATh IUIAH, aJITOPUTM pEIICHMs 3adauu (WIK €ro 4acTh),
BbIOMpaTh CIIOCOO pEeUIeHMs] ¢ Y4ETOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATh BapHAHTBl PELICHUN C
y4€TOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHbBIN HHTEJICKT:

e BIAJAETHh CIOCOOAMHM CaMOIPOBEPKH, CAaMOKOHTpPOJS Mpoliecca U pe3yibTara
pelIeHns] MaTeMaTUYEeCKOM 3a1auH;

e TMPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPH PEIICHUH 337auH,
BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE pe3yjbTaTa JEATEIBHOCTH IIOCTaBJICHHOM LEIU U
YCIIOBHSIM, OOBSICHATh IPUYMHBI JOCTHKEHUSI MJIM HEJOCTHKEHHUSI 1IeJIU, HAXOIUTh
OIIKUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IIpenmeTHble pe3yIbTaThI

K koHIly 00y4yeHust B 9 kjacce 00y4yaronuiicsi MOMy4YUT CIEIYIOMINE MTPEIMETHBIE
pe3yJIbTaThL:

3HaTh TPUTOHOMETpHUUYECKHe (DYHKIMU OCTPBHIX YTIJIOB, HAXOJUTh C MX MOMOIIBIO
pa3jNyYHbIe AJIEMEHTHI MPSIMOYTOJBHOTO TPEYrOoJbHUKA («PEHIeHHe MPSIMOYTOJIBHBIX
TPEYrojJbHUKOBY»). HaxomuTe (C NOMOMIbIO KaNbKYJISATOpa) IJIMHBI WU YIJIBI JUIS
HETaOJUYHbBIX 3HAUCHUH.

[Tonb30BaTbes  (opMylaMyd TIPUBENEHUS W OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXKJIECTBOM JUIsl HaxOXXICHWS COOTHOIICHWH MEXIy TPUTOHOMETPHYECKUMU
BEJIMYNHAMH.

Hcnonb30BaTh TEOpEMbl CHHYCOB W KOCHHYCOB Ul HaXOXKJIEHHUS Ppa3IUYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEUICHHE TPEYrOJIbHUKOBY), MPUMEHATh UX MPH pPELICHUU
TeOMETPUUYECKUX 3a/1a4.

Brnagerp moHATHSIMEH TpeoOpa3oBaHUS MOAO0OMS, COOTBETCTBEHHBIX DSJIEMEHTOB
nogpo0HbeIX (uryp. Ilomp3oBaThesi cBOMCTBaMU MOA00US MPOU3BOJBHBIX (UTYDP, YMETh
BBIUUCIISATH AJIUHBI U HAXOAUTD YTJbl y MOA0OHBIX Guryp. [IpumensTs cBoiicTBa mogo0us
B IIPAKTHUYECKUX 337a4aX. Y METh IPUBOJIUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIEM
MUpE.

[Tonb30BaThcs TEOpeMaMH O TPOU3BEACHUU OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJipaTe KacaTeIbHOM.

[lonb30BaTbcs BEKTOpaMU, MOHUMATh UX FEOMETPUUECKHA U (PU3UUECKHUI CMBICT,
NPUMEHSTH UX B PEIICHUH T€OMETPUUYECKHUX U pu3nuecKkux 3aaay. [[pumMeHsTs ckansipHoe
POU3BEACHUE BEKTOPOB JIJIsl HAXOXKACHUS JJIMH U YTJIOB.

[Tonb3oBaThCd METOAOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHATH €r0 B PEIICHUU
re€OMETPUUYECKUX U MPAKTUUYECKHUX 3aJ1au.

Brnagers mOHATUSMU MPaBHUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPY>KHOCTH, JJTUHBI
JIYyTU OKPYXHOCTH U PAJUaHHOW MEpPbI YIia, YMETh BBIUMCIATH IUIOLIAAb Kpyra U €ro



gacted. [[puMeHATh moTydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1a4ax.

HaxoauTs ocu (Wi IEHTPHI) CUMMETPUN (PUTYP, IPUMEHSATH TBUKCEHUS TUIOCKOCTH
B TIPOCTEHUINNX CITydasx.

[IpuMeHATh TOTyYeHHBIC 3HAHUS HA TIPAKTUKE — CTPOUTHh MAaTEMATUICCKHUE MOJICIH
TUTSI 33129 peaTbHOM KU3HH M TIPOBOJUTH COOTBETCTBYIOIIHE BEIYUCIICHUS C TIPUMEHECHUEM
nojgo0uss W TpUTOHOMETpUYecKMX  (YHKIUKA  (TONB3ysACh, TJ€ HEOOXOJIUMO,
KaJbKYyJISATOPOM).

Coaep:xaHue y4eOHOIo nmpeaMera

Cunyc, xocunyc, Tanresc yrioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYJIBI IPUBEIACHUS.

Pemenne tpeyronpHuUKOB. Teopema KOCHMHYCOB M TeopeMa CUHYCOB. PemieHune
IIPAKTUYECKUX 33/]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MpoU3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEKYILUX, TEOpeMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, niuHa (MOIylib) BEKTOpA, COHAIPABICHHBIC BEKTOPHI, MPOTHUBOIOJIONKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMH HAJ
BeKTOpaMu. Pa3noxeHue BEKTOpa MO JBYM HEKOJUIMHEApHbIM BeKTopaM. KoopauHaThl
BekTopa. CkalsipHOE MPOU3BENICHUE BEKTOPOB, MPUMEHEHHUE ISl HAXOXKIECHUS JJIUH U
YTJIOB.

JIlekapTOBBl KOOpPAMHATBHI HA IUIOCKOCTH. YPaBHEHUs MNPAMOM U OKPYKHOCTH B
KOOpJIMHATaX, IEePEeCeYeHUEe OKPYXKHOCTEH M MpsAMbIX. MeToa KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBusnibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTH. | pasycHas u pagruaHHas Mmepa
yIJia, BBIYMCIIEHHUE ITTMH OyT OKpyKHOCTeH. [Tnomanp kpyra, cekropa, CErMeHTa.

JIBUMKEHUsT TUIOCKOCTM W BHYTPEHHUE CUMMETpuu (Quryp (djaemMeHTapHbIe
npeacrasienus). [lapamnensHeii nepenoc. [ToBopor.

KanennapHo — reMaTuyeckoe niaHUPOBaHHE
reoMmeTpus 9 kiacc (2 yaca B HeJIeI0)



Ne Tema ypoka Kou-Bo DJIeMeHTBbI COAepPKAHUS Hara Hara
ypoka 4acoB no no
IJIAHY dakrty
IHoBTOpEHue (2 4.)

1. | IloBTrOpeHue. 1 Knaccudukanms TpeyroibsHUKOB

TpeyrosbHUKH 110 yIjlaM, CTOPOHaM. DJIEMEHTBI
TpeyroyibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.
[IpsiMOyTONBHBIN TPEYTOJIBHHUK.
Teopema [Tudaropa

2. | lloBropenue. 1 [Tapannenorpamm, €ero cBOMCTBA U

YeTbIpexyroibHUKU npusHaku. Buasl
napajijieIorpaMMoB U X
CBOMCTBA U IIpu3HaKu. Tparenus,
BH/JIbI TPaIeIMil
BexTopsb (10 4.)

3. | Ilonsitue BEKTOpA. 1 Bekrop./lnuHa BekTopAa.

PaBencTBO BEKTOpPOB PaBeHcTBO BEKTOPOB.
KosmHeapHbie BEKTOPbI

4. | OTknaaplBaHWE BEKTOpa OT 1 OTtkiiagpIBaHuE BEKTOpa  OT
JTAHHOM TOYKH JTAHHOW TOYKH

5. | Cymma IByX BEKTOPOB 1 CrnosxeHue BEKTOPOB. 3aKOHBI
3aKOHBI CIIOKECHHS cnoxxenus. [IpaBuio
BEKTOPOB. TpeyroybHuKa. [TpaBuno

napajuiesorpamMmma

6. | CymMMa HECKOJIBKUX 1 Pa3HOCTh 1BYyX BEKTOPOB.
BEKTOpPOB. Berunranue [IpoTHBOMNOI0KHBIN BEKTOP
BEKTOPOB

7. | Pemenue 3anau «Cnoxenue | 1 3aauM Ha IPUMEHEHNE BEKTOPOB
Y BBIYMTAHUE BEKTOPOBY

8. | IlpousBenenue Bektopa Ha | 1 YMHOX€EHNE BEKTOpa Ha YHCIIO.
YHCIIO. CBoiicTBa yMHOXEHUSI BEKTOpA Ha

YHUCIIO0
9. | IlpousBenenue Bekropa Ha | 1 YMHOXEHHE BEKTOpa Ha YHCIIO.
YUCIIO. CBolicTBa YMHOXEHUS BEKTOpA Ha
YUCJIO
10. | CpenHsis nuHUA Tpanenun 1 [TonsiTue cpennet TMHUA
Tparneuuu. Teopema o cpeHen
JUHUY Tpanerun

11. | Pemenue 3aga4 mo Teme 1 3agaun o teme: «BeKkTophi»
«BekTopei»

12. | KourpoabHas padora Nel | 1 KoHTpoJib 1 OlIeHKa 3HAaHUI U
1o reme: «BeKkTopbI» YMEHUHI

Metoa koopaunat (10 1)

13. | AHanu3 KOHTPOJIBHOU 1 Koopaunatsl BekToOpa, JJIMHA
pabotsl. KoopauHaTsr BeKTOpa. Teopema 0 pas3iokKeHUH
BeKkTOpa. Paznoxenue BEKTOpA IO IBYM
BEKTOpa MO JIBYM HEKOJUTMHEAPHBIM BEKTOpaM
HEKOJUIMHEAPHBIM BEKTOpaM

14. | CBsi3b MeXIY 1 JlelicTBUd HaJ BEKTOpaMH

KOOpAUHAaTaMU1 BEKTOpPaA U
KOoOpJHMHAaTaMM €ro Hadaja




Ne Tema ypoka Kou-Bo DJIeMeHTBbI COAepPKAHUS Hara Hara
ypoka 4acoB no no
IJIAHY dakrty
Y KOHIIA

15. | [Ipocteiimme 3agaun B 1 Koopaunatsl BekTopa,

KOOpJMHATaX. KOOpJMHAThI CEPEINHBI OTPE3KA,
JUIMHA BEKTOPA, PACCTOSTHUE
MEXIY IBYMsI TOUKaMHU

16. | Pemienue 3amady 1o teme 1 3amaun 1o TeMe «Metoz
«MeTtoa KoopIMHATY KOOpAMHATY

17.| YpaBHEHHE OKPYKHOCTH. 1 YpaBHEHUE OKPYKHOCTU

18. | YpaBHeHue npsiMoit 1 VYpaBHeHHE NPAMON

19. | Ucnonp3oBanue ypapHeHuit | 1 YpaBHEHHUS OKPYKHOCTHU U
OKPY’KHOCTH Y IIPSIMOM IpU IpsIMON
peIlIeHUH 3a1a4

20. | Pemenue 3amay ¢ 2 3agaun mo treme «Mertoz
UCIIOJIb30BaHUEM METOa KOOpIMHAT

21. KOOpJAMHAT

22. | KourpoabHas padora Ne2 | 1 KoHTpoJib 1 OLIeHKa 3HAHUI 1
mo teme «Mertoa YMEHHM
KOOPJAUHAT»

CoOTHOIIEHUA MeKAYy CTOPOHAMH M YIJIaMH TPeyroJbHUKA.
CkaJasipHoe npou3BeieHue BeKTOpPOB. (13 u)

23. | AHanu3 KOHTPOJIbHOU 1 Cunyc, KOCUHYC, TAHT€HC.
pabotsl. CHUHYC, KOCUHYC, OCHOBHOE TPUTOHOMETPUUYECKOE
TaHTEHC. TOX1€CTBO. POPMYIIbI

npuBenenus. CHHyC, KOCUHYC,
TaHreHc yrios ot 0? go 1807

24. | OcHOBHOE 1 Cunyc, KOCUHYC, TAHTEHC.
TPUTOHOMETPUYECKOE OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. TOX1€CTBO. POPMYIIBI

npuseneHus. CUHyC, KOCUHYC,
taHrenc yrios ot 07 o 1807

25. | ®opmynbl IPUBECHUS. 1 @opMyIibl 1Jis BBIYUCICHUS
DopMyITBI TSI BEIYACTIECHUS KOOPJAMHAT TOYKH
KOOPJIMHAT TOYKHU

26. | Teopema o TuTOIIAAN 1 DopmyJibl, BBIpAKAIOIINE
TPEYTOJIbHUKA. IJIOIAIb TPEYTOJIbHUKA Yepe3

JIBE CTOPOHBI M YT'OJl MEXIY HUMH

27. | Teopema cuHycoB 1 Teopema cunycos. IIpumepst

MIPUMEHEHHUS TEOPEMBI CHHYCOB
JUTSI BBIYUCIIEHUS SJIEMEHTOB
TpeyrojabHUKa
28. | Teopema KOCHHYCOB 1 3aiaun Ha UCTIOJIb30BAHUE
TEOpPEM CHHYCOB M KOCHHYCOB
29. | Peenue TpeyrojibHUKOB 1 3aiaun Ha UCTIOJIb30BAHUE
TEOpPEM CHHYCOB M KOCHHYCOB
30. | U3mepurenbHbie pabOTHL. 1 Meroabl penienus 3aaad,

CBA3aHHBIC C U3SMCPUTCIIbHBIMHA

pabotamu




Ne Tema ypoka Kou-Bo DJIeMeHTBbI COAepPKAHUS Hara Hara
ypokKa 4acos no no
IJIAHY dakrty

31. | Pemenue 3a1a4 1o teMe: 1 3ajauM Ha UCIIOJIb30BaHUE
«COOTHOILIEHUS MEXKTY TEOPEM CHHYCOB M KOCHHYCOB
CTOPOHAMH U yIJIaMu
TPEYrOJIbHUKA»

32. | Yros Mexny BEKTOpaMH. 1 [TonsTHe yrina Mexxay BEKTOpamH,
CkansipHO€E ITPOU3BENCHUE CKaJISIPHOE NPOU3BEICHUE
BEKTOPOB. BEKTOPOB U €r0 CBOMCTB,

CKaJISIPHBIN KBaJpaT BEKTOPA

33. | CkansipHO€ MPOU3BEICHHE 1 [TonsiTue ckayisipHOTO

BEKTOPOB U €r0 CBOWCTBA IIPOU3BENICHUS BEKTOPOB B
KOOPAMHATAX U €r0 CBOMCTBA

34. | [IpuMeHeHne CKaIsIpHOTro 1 3anaun Ha IPUMEHEHUE TEOPEM
IIPOU3BE/ICHUS BEKTOPOB K CHUHYCOB M KOCHHYCOB U
pEILIEHUIO 3a/1a4. CKaJIIPHOTO IIPOU3BEICHUS

BEKTOPOB

35.| KonurpoJuabnasi padora Ne3 | 1 KonTposib 1 olieHKa 3HaHUM 1
1o TeMe «COOTHOLIEHHE yMEHUHI
MEXy CTOPOHaMH U
yriaamMu TPEYroJbHUKa»

JITMHA OKPYKHOCTH M IJIomaabL kpyra (10 u)

36. | AHanu3 KOHTPOJIbHOU 1 [TonsiTHE TPaBUIBHOTO
pabotsl. [TpaBuIbHBII MHOroyronapHuka. Gopmyna ais
MHOTOYTOJIbHUK. BBIYHCIICHUS YIJIa IPaBUILHOTO

N-YTOJIbHUKA

37. | OKpy* HOCTb, OTICAaHHAs 1 Teopembl 00 OKPYKHOCTH,
OKOJIO MPaBUJIBHOTO OIMCAaHHOM OKOJIO IPaBUJIBHOTO
MHOTOYT'OJIbHUKA MHOTOYT'OJIbHUKA U OKPYKHOCTH,

BIIMCAHHOW B HETO

38. | OKkpyXHOCTb, BiucaHHasi B | 1 Teopembl 00 OKPYKHOCTH,
IIPABUJIBHBIN OIMCAaHHOM OKOJIO IPAaBUIJIBHOTO
MHOTOYTOJIbHUK. MHOTOYT'OJIbHUKA U OKPYKHOCTH,

BIIMCAHHOM B HETO

39. | OKpyHOCTb, OITHCAHHAS 1 Teopembl 00 OKpYKHOCTH,
OKOJIO MPaBUIIBHOTIO OIMCAHHOM OKOJIO IPaBUJILHOTO
MHOTOYTOJIbHUKA U MHOTOYTOJIbHUKA U OKPYKHOCTH,
BIIMCAHHAs B HETO BIIMCAHHOI B HETO

40. | ®opmymsl 11 BelUUCIeHHAs | 1 @opMyIIbl, CBA3BIBAIOIINE
IUIOLIA/IA TPABUIIBHOTO IJIOLIA/1b ¥ CTOPOHY NPABUIIBHOTO
MHOTOYT'OJIbHUKA, €T0 MHOTOYT'OJIbHUKA C pauycaMu
CTOpOHBI U paauyca BIIMCAHHON U OMMCAHHOMN
BIIMCAHHOM OKPYKHOCTH OKpYKHOCTEH

41. | IlocTpoeHne npaBUIbHBIX 1 3aauy Ha IOCTPOEHUE
MHOT'OYT'OJIbHUKOB IIPaBUWJIBHBIX MHOTOYT'OJIbHUKOB

42. | JlnuHa OKPYKHOCTH. 1 dopMyna IIUHBI OKPYKHOCTH.

dopmyJia TIyTH OKPYKHOCTH

43. | Inomans kpyra [Lnomans 1 ®opmyJibl IJIOMAAN Kpyra U
KpYrOBOT'O CEKTOpa KpyroBOT'0 CEKTOpa

44. | Pemenue 3anau «/lnuHa 1 3agaun Ha IpUMEHeHue GopMyI

oKkpyxHOCTH. [Imomanb

JJIMHBI OKPY>KHOCTU M AJIMHBL




Ne Tema ypoka Kou-Bo DJIeMeHTBbI COAepPKAHUS Hara Hara
ypokKa 4acos no no
IJIAHY dakrty
Kpyra» IYTH OKPY>KHOCTH, (POPMYJIBI
IUIONIA/IU Kpyra
45. | KouTpoabHas padora Ne4 | 1 KoHTpoJib 1 OLIeHKa 3HAaHUU U
o TeMe «JlnHa YMEHHI
OKPYXHOCTH U IIOIIA/b
Kpyra»
JABukenue (7 4)
46. | AHaITM3 KOHTPOJILHOM 1 [TonsaTue oToOpaxeHus
pabotel. OTOOpakeHue IJIOCKOCTH Ha ce0sl U IBUKEHUE
IUIOCKOCTH Ha ceOsl.
ITonsarue nBUKEHUS
47. | Cummerpusi. 1 OceBast 1 LIeHTpaJbHas
CUMMETpUs
48. | [TapamienbHbIi IEpeHoC. 1 JIBuxenue puryp ¢ moMouisko
[ToBoport napasuIeIbHOrO MepeHoca
49. | IMapamienbHbIN IEPEHOC. 1 [ToBopoTt
[ToBopoT
50. | Pemenue 3anau o reme 1 3aauy ¢ IPUMEHEHUEM
«/IBrKeHUS» JIBUKCHHUSI
51. | Pemenne 3ana4 o reme 1 3ana4yy ¢ IPUMEHEHUEM
«JIBrKEeHUS» JIBUKCHHUSI
52. | KonrpoabHast pabora NeS | 1 KoHTpob 1 o1ieHKa 3HaHUH U 23.03
10 Teme «JIBrKeHus» YMEHHI
HavanbHble cBeeHns U3 crepeomerpuu (4 1)
53. | AHanu3 KOHTPOJIBHOM 1 IIpenmer crepeomerpusi.
pabortsl. [Ipenmer MHororpaHHuk
CTEPEOMETPHH.
MHOrorpaHHuKH
54. | llpusma. [lapamnenenunen. | 1 [Tpusma. ITapamnenenumnen
CaoiicTBa
napajuieJenunesia
55. | Tena Bpamenus. Huwmnmp. | 1 Tema Bpamenus. Lumuuap.
Konyc Komnyc.
56. | Cdepa, map. 1 Cdepa, map.
006 akcuomax reomerpuu (1 4.)
57. | O6 akcuomax reoMeTpuu 1 AKCHOMBI IIJITaHUMETPUU
IMoBTOpenue (11 4.)
58. | IloBTOpeHnue. 2 3 npr3HaKa paBEHCTBA
Tpeyronbauku. IIpusHaku TPEyrOJIbHUKOB
39. paBEHCTBA TPEYTOJILHUKOB
60. | IIpomexxyTounas 1 KoHTpob 3HaHM 1 yMEeHUM 03.05
aTTecTauus
61. | [ToBropenue.llomodue 2 [Tpu3naku mogoOust
TPEYrOJIbHUKOB TPEYrOJIbHUKOB

62.




Ne Tema ypoka Kou-Bo DJIeMeHTBbI COAepPKAHUS Hara Hara

ypoka 4acoB no no
IJIAHY dakrty
63. | IloBTOpeHue. 1 [Ipu3Haky napamieabHOCTH
[TapannenpHble npsMbie
64. | [ToBTOpeHME. 1 [IpssMoyronpHUK, KBaApaT, poMO,
YeThipexyroibHUKA rapajiesorpaMm, Tpamnemus
65. | [ToBropenue. [Lnomanu 2 ®opmyJibl IJIOMIAAEH BCeX
W3BECTHBIX YETHIPEXYTOJIbHUKOB
66.
67. | [ToBropenue. Cekymue u 1 Teopembl 0 KacaTelbHbIX U
kacarenbHbie. OKPY>KHOCTb. ceKylux. Brimcanuslii 1
Brincanusliil yron IIEHTPAJIbHBIN YTIIbI
68. | [ToBropenue. Briucanubie u | 1 CBoiicTBa BIIMCAHHBIX U
ONHUCaHHbIE OMMCAHHBIX YETHIPEXYTOJbHUKOB
YETBIPEXYTOJIbHUKHU
KPUTEPUU OUEHUBAHUSA

O]_[eHKa YCTHBIX OTBE€TOB yYaliuxcsi.

OTBET OLECHUBACTCS OMMEMKOU «5», €CIU YUYEHUK: MOJTHO PACKPBUI COAEPKAHUE
Marepualia B 00beMe, IpeayCMOTPEHHOM MPOrpaMMoi U y4eOHUKOM, U3JI0KHIIT MaTepua
rPaMOTHBIM A3BIKOM B OIPEICICHHON JIOTUYECKOM MOCIEA0BATEIIbHOCTHA, TOYHO
WCMOJIb3ysd MaTEMaTUYECKYI0 TEPMHUHOJIOTMI0 W CHUMBOJUKY; MNPAaBWIBHO BBINOJHUII
PUCYHKH, YEPTEKH, TpaPUKU, COMyTCTBYIOIIHME OTBETY; MMOKAa3aJl yMEHHUE ULTIOCTPUPOBATh
TEOPETUUECKUE MOJIOKEHUS KOHKPETHBIMU ITPUMEPAMU, IPUMEHATh UX B HOBOUW CUTyallud
IIPA BBINOJHEHUM MPAKTUYECKOTO 3aJaHusl; IPOAEMOHCTPUPOBAT YCBOCHHE paHEe
M3YYEHHBIX  COIMYTCTBYIOIIUX BOIPOCOB, CGHOPMHUPOBAHHOCTh U  YCTOWYMBOCTH
UCIIOJIB3YeMBIX TIPU OTPaOOTKE YMEHUW W HAaBBIKOB; OTBEYAJI CaMOCTOSITEIHHO 0e€3
HABOJSIIMX BOIIPOCOB Yy4UHTENSA. BO3MOXHBI O/lHA - ABE HETOYHOCTHU IPU OCBEIICHUU
BTOPOCTETNIEHHBIX BOMPOCOB WJIM B BBIKJIAJIKAX, KOTOPBIE YUEHUK JIETKO MCITPABUJI IO 3a-
MEUAHUIO YUYUTEIS.

OTBeT OlLICHUBAETCSI OTMETKOM «4», €Clli OH YAOBJIETBOPSET B OCHOBHOM
TpeOOBaHUSIM Ha OIIEHKY «5», HO MPHU 3TOM UMEET OJIUH U3 HEJOCTATKOB: B HU3JI0KCHUU
JOMYIIEHBI HEOOBIITNE MPOOEbl, HE UCKa3UBIIINE MAaTEMATUUECKOE CO/ICp)KaHUE OTBETA;
JOMYIIEHbl OJWH — JIBa HEJ0YETa NpPH OCBEIICHUUM OCHOBHOI'O COJIEp)KaHUS OTBETA,
WCIIPaBJICHHBIC TI0 3aMEYAHHUIO YUUTEJIS; JOIMYIIEHbI OIIMOKa WiIK O0Jiee IBYX HEI0YETOB
[P OCBEIICHUN BTOPOCTEIIEHHBIX BONPOCOB WM B BBIKJIAJKAX, JISTKO UCIPABIICHHBIE 10
3aMEUYAHUIO YUUTEIS.

OT1meTka «3» CTaBUTCS B CIAEAYIONIUX CIy4asiX: HEMOJHO WJIH HEMOCIEA0BATEIbHO
PacCKpBITO CONEepKaHUE MaTepualia, HO TIOKa3aHo o0Ilee IMOHMMaHWe BOMpoca U




NPOJAEMOHCTPUPOBAHBl ~ yYMEHHUSA, JOCTAaTOYHBIE IS JajJbHEHIIEero  yCBOGHHUS
nporpaMmMHoro Marepuana (ompezaeseHHble «TpeOoBaHUAMHM K MaTeMaTHYECKOU
MOJIFOTOBKE YYAIUXCS»); UMEITUCH 3aTPYAHEHUS WM AOIYIICHBI OITMOKY B ONPEACIICHUN
MOHSTUH, MCIOJb30BAHUM MATEMaTUYECKONM TEPMHUHOJOTUU, YEPTEKax, BBIKIAIKAX,
UCIIPaBJICHHBIE MTOCJI€ HECKOJIBKUX HABOASIIMX BOIIPOCOB YUUTENS; YUEHUK HE CIIPABUIICS
C MPUMEHEHHUEM TEOPUHU B HOBOM CUTYallMU MPHU BBITIOJHEHUH MPAKTUYECKOTO 3a/1aHUsl, HO
BBITIOJIHUJ 3aJjaHusi 003aTEIBLHOTO YPOBHS CJIOXHOCTH IO JAaHHOW TeMe; MpHU 3HAHUU
TEOPETUYECKOTO0 MaTepuaja BbISBIEHA HEN0CTAaTOYHas CHOPMUPOBAHHOCTH OCHOBHBIX
YMEHHU U HABBIKOB.

OTrMeTKa «2» CTaBUTCS B CIEAYIOUIMX CIIy4dasX: HE PACKPBITO OCHOBHOE
cojiep;kaHue yueOHOro MaTepuana; 0OHapYyKEHO HE3HAHUE WJIM HETIOHUMAaHUE YYEHUKOM
OonpuIeil Uau Hanboyiee BaKHOM 4YacTW y4eOHOro Marepuana; JOMyUIEHbl OIIMOKH B
OTIpECNICHUN TOHSTHUM, TPH HCHOJIB30BAaHUM MAaTEMaTHYEeCKOW TEPMHUHOJIOTHH, B
PUCYHKaxX, uepTekax WU rpadukax, B BBIKJIAJKaX, KOTOPbIE HE HCIPABIIECHBI IOCIE
HECKOJIbKMX HaBOJSILIUX BOIIPOCOB YUUTEIIS.

Ormerka «1» cTaBUTCS, €CAM: YYEHHK OOHApyX Wl IIOJIHOE€ HE3HAaHUE W
HEMOHUMAaHUE U3y4aeMOro y4eOHOro mMaTepuaia Ui HE CMOI OTBETUTb HU HA OJMH U3
MOCTaBJIEHHBIX BOIIPOCOB MO N3Yy4aeMOMY MaTepHay.

OueHka NUCbMEHHBIX padoT y4yaluxcs.

OTMeTKa «5» CTaBUTCS, €ClU: paboTa BBHITIOJIHEHA IOJHOCTBIO; B JIOTHYECKUX
pacCyXJeHUAX W OOOCHOBAaHUHW PEIICHUS HET MPOOEIOB M OMMOOK; B PEIICHHH HET
MaTeMaTHYECKUX OMIMOOK (BO3MOXXKHA OJIHA HETOYHOCTh, OIMCKA, HE SIBIISIOIIASCS
CJICACTBHEM HE3HAHUS WJIM HEITOHUMAaHUs y9eOHOro MaTepuaia).

OTmeTKa «4» CTaBUTCS, €CIM: pabOTa BBIMOJHEHA MOJHOCTHIO, HO 0OOCHOBAaHHS
II1aTOB PEIIeHUs] HEJOCTATOYHBI (€CTM YMEHHE 000CHOBBIBATH PACCYKICHHSI HE SIBJISIIOCH
CHeIUaIbHBIM 00OBEKTOM MPOBEPKH); JOMYyIIEHA OJHA OMMUOKA WK JABA-TPU HEIOYETa B
BBIKJIQJIKAaX, PUCYHKaX, YepTexkax win rpadukax (€ciau 3T BUABI pabOTHI HE SBISUIACH
CHeUaIbHbIM 00OBEKTOM MPOBEPKH).

OT1meTka «3» CTaBUTCS, €CIU: JOMYIIECHBI 00Jiee OJHON OMMOKKU Wik OoJjiee ABYX-
TpEX HEIO0YETOB B BBIKJIAJKaX, YepTekax WIM Tpadukax, HO ydYaluics BIAICET
00s13aTeIPHBIMA YMEHUSIMH T10 TIPOBEPSEMOI TEME.

OTMeTKa «2» CTaBUTCS, CCIIM: JOMYIICHBI CYIICCTBEHHBIC OIIMOKH, IMOKa3aBIIHE,
YTO yYalIUKCs HE BIAJCET 00A3aTCIIbHBIMIA YMEHUSMH 110 JTAHHOW TEME B ITOJTHOU Mepe.

OtmeTrka «1» craBUTCS, €clid: paboTa MoKa3aia MOJHOE OTCYTCTBHE Y yUallerocs
00s13aTENBHBIX 3HAHUN M YMEHUH 10 TIPOBEPSECMON TEME WITH 3HAYUTEbHAS YaCTh pa0OThI
BBITIOJTHEHA HE CAMOCTOSTEIBHO.

Kpurtepun omudok
K rpy0biM ommOkaM OTHOCATCS OIIMOKH, KOTOpbIe OOHApYyXHBAIOT HE3HAHUE
ydaumucs GopMyll, TpaBuil, OCHOBHBIX CBOICTB, TEOPEM U HEYyMEHHE UX NMPUMEHSTH;



HE3HAaHWE TMPHEMOB pEIICHUsA 333y, pPacCMaTpUBaeMbIX B YyUeOHHKaxX, a Takxke
BBIUMCIIUTEIbHBIE OIIMOKHU, €CJIM OHU HE SIBJISIFOTCS OIUCKOM.

K HerpyObIM ommOKaM OTHOCSTCS: MOTEPsS KOPHS WIM COXpPaHEHHE B OTBETE
IIOCTOPOHHETO KOpHS; 0TOpachiBaHUE 0€3 0OBSACHEHUN OJHOTO U3 HUX U PaBHO3HAYHBIE
uM;

K HexoderaM OTHOCSATCS: HEPALMOHAIBHOE PEIICHHUE, OMMCKH, HEIOCTATOYHOCTb
WIA OTCYTCTBHE MOSICHEHUI, 0O0CHOBaHU B PEIICHHUSX.

HOprl OLICHOK IIPH TECTOBOM KOHTPOJIE

«5» OTJIMYHO 90-100 % npaBUIBLHBIX OTBETOB TECTA

«4» xopouio 70-89 % mnpaBHJIBHBIX OTBETOB TECTA

«3» yI0BJIE€TBOPHUTEJIbHO 50-69 % mpaBUIIbHBIX OTBETOB TECTA
«2» MI0X0 MeHee 49 % npaBUIIbHBIX OTBETOB TECTA

JIMCT KOpPpPEeKTHPOBKHU padoyeil NporpaMmMbl

HaszBanue temsl, pasznena Jara IIpruriHa KOPPEKTUPOBKHU Jara

o o
KTII bakTy
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