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[HosicuuTeIbHAA 3aNIMCKA

Padoyasi nporpamma no anaredpe aJst 9 BKiiacca cCocTaBieHa Ha OCHOBE:
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit denepanuu
(manee - PO)y;
®denepantbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTAHAApPTa OCHOBHOTO 00Iero oOpa3oBaHus,
YTBEP)KJIECHHOTO MpHKa3oM MuHucTepcTBa oOpazoBanus 1 Hayku PD ot 17.12.2010 Ne 1897 (nanee
— ®I'OC ocHOBHOTO 0011IETO 00pa30BaHMS);
[Tpukaza MunuctepctBa npocsenienusi Poccuiickoit @enepanuu ot 11.12.2020 Ne 712 "O BHeceHuun
U3MEHEHUH B HEKOTOpbIe (enepajbHble IoCyIapCcTBEHHbIE 00pa30BaTeNbHbIE CTaHIAPTHl OOILIETO
00pa3oBaHus 110 BOIIPOCAM BOCTIUTaHHS 0Oydarommxcs';
[Ipukaza Munnpocsemienus Poccum ot 20 mas 2020 r. Ne 254 «O cdenepanbHOM TEepedHE
y4eOHMKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAHUIO MPH peau3allid HMEIOMIUX TOCYIapCTBEHHYIO
aKKpeIUTaIMI0 00pa30BaTeNbHBIX MPOTpaMM HAayaJlbHOTO OOIEro, OCHOBHOTO OOIIETro, CpeIHETro
o011ero 00pa3oBaHUs»;
[lepeunst opraHuzanuii, OCYIIECTBIISIOMIUX BBIMTYCK Y4€OHBIX MOCOOWH, KOTOpbIE IOIMYCKAIOTCA K
MCIIOJIb30BAHUIO MPH PEaTH3alUU UMEIOUIMX TOCYyAapCTBEHHYIO aKKpEAUTALHI0 00pa30BaTEIbHBIX
nporpaMM  HAYaabHOTO  OOINEro, OCHOBHOTO OOMIero, cpeaHero ooémero oOpa3oBaHUS,
YTBEP>KJIEHHOTO MpuKa3zoM MuHuctepcTBa oopazoBanus u Hayku PO ot 09.06.2016 Ne 699;
Canurapupix mnpaBuin  CII  2.4.3648-20 «CaHUTapHO-3MTUIEMHOJIOTHIECKUMH  TPEeOOBAHUSAMHU
OpraHM3alMsIM BOCIUTAHUS M OOy4YeHHUs, OTAbIXa U O3J0POBJICHHS JETe U MOJOISKI,
YTBEPKICHHBIX IIOCTAHOBJICHUEM [J1aBHOTO rOCYIapCTBEHHOIO CaHUTapHOro Bpada Poccuiickoi
®epnepaunn ot 28.09.2020 Ne 28 (manee — CII 2.4.3648-20);
Canurapupix npaBui 1 Hopmamu CanlluH 1.2.3685-21 «['urneandeckue HOpMaTUBBI U TPeOOBaHUS
K obOecrieueHn0 0e301acHOCTH U (W) O€3BPEAHOCTH I YesoBeKa (DAaKTOPOB Cpellbl OOUTAHHS,
YTBEPKICHHBIX IIOCTAHOBJICHUEM [J1aBHOTO rOCYJapCTBEHHOIO CaHUTapHOro Bpada Poccuiickoi
®epnepaunn ot 28.01.2021 Ne 2 (nanee — CanlluH 1.2.3685-21);
[Ipukaza MunucrepctBa oopazoBanus u Hayku P® ot 07.06.2017 Ne506 «O BHeceHHH M3MEHEHH B
denepanbHBIE KOMIIOHEHT TOCYJIApPCTBEHHBIX OOpa30BaTENbHBIX CTAHIAAPTOB HAa4YaJbHOTO OOIIEro,
OCHOBHOTO OOIIEr0 M CpenHero (MmoyHoro) oO0Imero oOpa3oBaHUs, YTBEPKICHHBIH MPUKA30M
MunucreperBa oopazoBanust PO ot 05.03.2004 Ne1089»;
Pacnopsioxkenne Komutera mo oOpaszoBanuio ot 15.04.2022 Ne 801-p «O dopmupoBanuun
KaJICHJApHBIX Y4YeOHBIX TIpaUKOB TOCYJapCTBEHHBIX 00Opa3oBaTeNbHBIX YyupekaeHuil CaHKT-
[TerepOypra, peanu3yroMX OCHOBHBIC 001Ie00pa3oBaTebHbIE TporpaMMebl, Ha 2022/2023 yueOHbIN
rom ;
VYue6Horo mnana ['bOY Jluneir Nel79 Kanmnunckoro paitona Cankrt- IlerepOypra na 2022-2023

y4eOHBIN TOT;



[TomoxeHust 0 cucTeMe OIEHHWBaHHUS O00pa30BaTEIbHBIX Pe3ynbTaToB, oOydaromuxcs ['BOY nuueit
179 Kanununckoro paiiona Cankr-IlerepOypra;

MecTo u poJib npeaMeTa B Y4eOHOM ILIaHe
Cornacno yueonomy miany ['bOY mumeit Nel179 Ha nzyuenue reomeTpuu B 9B Ki1acce OTBOJUTCS
3 uacoB B Hememo, 102 yaca B roj, U3 HHUX Ha HTOroBoe MOBTOpeHHE (pe3epB) 13 wacos.
KoHTposbHBIX paboT — 6.
HN3meHeHnsi, BHECEHHbIE B ABTOPCKYI0 Y4e0HYI0 IPOrpaMMy U UX 000CHOBaHMeE:

B mnavane yueOHOro rojma maHHOW pabodell MporpaMMol MPEeayCMOTPEHO IOBTOPEHUE
MaTepuana 8 kimacca B 00bEME 6 4YacoB, YTO IMO3BOJHUT aKTyalU3WPOBATH 3HAHUS ydalIUXCs IS
YCIENTHOTO YCBOEHUS JaJIbHEHIIEro Kypca reomerpuu. JloGaBineHo 44 Ha uzydeHue TeMbl « BeKTopbn»
u 44 Ha u3yuyeHue TeMbl «MeTol KOOpJUHATY, YTO MO3BOJIUT OTPadOTaTh MaTEMaTUYECKUE MOHITHS [
WCIIOJIB30BAaHUS WX TpU JajbHedeM uzydeHun reometpum B 10-11 kmaccax. [[o6ameno 124 Ha
nzyueHue Tembl «COOTHOUIEHUE MEX]Yy CTOPOHAMH M yTJaMU TpeyrojibHHKa»,44 Ha TeMy «JlnuHa
OKPY>KHOCTH M ILIOIIA/Ib KPYTa», UTO MO3BOJIUT HAYUYUTHCS PEIIATh CIOKHBIE T€OMETPUUECKUE 3ajauH,
3aJI0KUT OCHOBY TTTyOOKMX 3HAHWUN Ha MPO(UILHOM YpOBHE IO TEOMETPHH, PACIIUPUT TPEICTABICHUS
0o0ydJamuXcsi 0 HAy4YHOM COJEPKAaHUU TeOMeTpuu. VI3MEHEHO COOTHOIICHHE 4YacoB Ha pasjiel
«ToroBoe moBTOpeHUE». BMmecTo mNpeIoKEeHHBIX B aBTOPCKOM mporpamMme 9 dacoB, B pabodeit
nporpamMme 13 yacoB, 4TO MO3BOJIUT OOJIee MOJHO MOBTOPUTH M CUCTEMATHU3UPOBATH MaTepual 3a Kypc
7-9 xnacc.

Y4eOHuK:

I'eometpus.7 — 9 kmaccel: yueb. ans obmeodbpaszoat. Opranuzanuit / JI. C. AranacsH, B. @.
byrysos, C. b. Kagomues u ap. — M.: IIpocsemenue, 2019.

Pabouasi nporpaMMa BBINIOJIHSIET IB€ OCHOBHbIE (DYHKIMHU:

Hngpopmayuonno-memoouueckan GyHKIMs MO3BOISET BCEM YUaCTHHKAM 00pa30BaTEIbHOTO
npoliecca MoIy4YUTh IPEeACTaBICHUE O LETAX, COACPKaHUM, OOLIeH CTpaTeruu 00y4eHus, BOCIMTAHUS U
pa3BUTHS, yUAIIUXCSI CPECTBAMU JTAHHOTO yU4EOHOTO MpeIMeTa.

Opzanuzayuonno-naanupyrouiaa GyHKIUS Ipe1yCMaTPUBAET BbIACICHUE ITANIOB 00y4YEHuS,
CTPYKTYpHPOBaHUE YUeOHOI'O MaTepHaa, Olpeie]IeHue ero KOJIMYeCTBEHHBIX U KaUeCTBEHHBIX
XapaKTEPUCTHK HA KaXI0OM U3 ITANOB, B TOM YHCIIE Ul COAEPKATEIBHOTO HAITOJHEHUS
IPOMEKYTOUHON aTTECTAlluU yYaIUXCA.

OO0uas xapakTepucTHKA y4e0HOr0 npeaMera

MaremaTtnueckoe o00pa3oBaHME€ B OCHOBHOM IIKOJIE CKJIAJIbIBACTCS U3  CIEIYIOIIUX
COJepXKATENbHBIX KOMIIOHEHTOB (TOYHbIE Ha3BaHUs OJIOKOB): apughmemuxa; anceopa; zeomempusi;
INeMeHmpl KOMOUHAMOPUKU, Meopuu 8epoAmHOCmell, cmamucmukuy u Jao2uku. B cBoeit
COBOKYIHOCTH OHM OTpa)katoT OOraThlii ONBIT OOy4eHHs MaTeMaTHKE B Hallel CTpaHe, YYUTHIBAIOT
COBPEMEHHBIC TEHICHLUU OTEYECTBEHHOW M 3apyOeKHOW MIKOIBI M TO3BOJIIOT PEealn30BaTh
IIOCTAaBJIEHHBIE TEpe]l IIKOJIBHBIM OOpa30BaHUEM €M Ha MH()OPMAIMOHHO €MKOM M IPAKTUYECKH
3HaYMMOM Marepuaje. DTU CoAepKaTelIbHbIe KOMIIOHEHTHI, Pa3BHBasChb HAa MPOTSHKEHHHM BCEX JIET
00yueHHsl, ECTECTBEHHBIM 00pa30M NEPEIUIETAIOTCS U B3aUMOJICHCTBYIOT B yUeOHBIX Kypcax.

I'eomeTpusi — oAMH W3 BaXHEHIINX KOMIIOHEHTOB MAaTEMaTHYECKOro OOpa3oBaHMI,
HEOOXOIUMBIH Ul NMPUOOPETEHNs KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE M MPAKTUYECKH 3HAUMMBIX
yMeHUH, (OpMUpPOBaHMSA S3bIKa ONUCAHUA OOBEKTOB OKPYXKAIOWIET0 MHpa, I  pa3BUTHUS
IPOCTPAHCTBEHHOI'O BOOOpPAXXEHUS W HHTYUIMM, MaTeMAaTU4ECKOH KyJIbTYphl, AJS ACTETHYECKOTO
BOCTIMTaHMA yyamuxcs. V3ydeHue reoMeTpu BHOCUT BKJIAJ] B Pa3BUTHE JIOTHYECKOTO MBIIUICHUS, B
dbopMHupoBaHHE TOHATHS JOKa3aTelabcTBA. [IpeoOpa3zoBaHue TEOMETPHUYECKHX (OpPM BHOCHUT CBOU
cneunuyeckuii BKJIAX B pa3BUTHE BOOOpak€HUs, CIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPYECTBY.
OO0pa3zoBarenbHble U BOCIHUTATENbHBIE 33a4l 00yUYEHHUs] TEOMETPUH JOJDKHBI PEIIaThCsl KOMIIJIEKCHO C
YUETOM BO3PACTHBIX OCOOEHHOCTEH o0ydyaromuxcs, Crenu(pUKd reOMeTpUr Kak y4eOHOro mpeaMerta,
OIpeNeNAIoIEero €€ pojb U MECTO B OOLIEH CHUCTeME IIKOJIBHOrO oO0yuyeHus M Bocnuranus. [Ipu
IUIAaHUPOBAaHUM YPOKOB CJIEyeT HMETb B BHIYy, YTO TEOPETHYECKHI MaTepHal OCO3HAeTci H
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YCBaMBaeTCsl NPEUMYIIECTBEHHO B Ipolecce pemeHus 3agad. OpraHusys peleHue 3ajaad,
eJIeCO00Pa3HO MIMPE UCIIOIB30BaTh AU(PPEPEHIIMPOBAHHBIN MOAXO0/ K yHauuMcs. BaxkHbIM ycroBueM
NPaBWIbHON  OpraHu3aldd  y4eOHO-BOCIMTATEIbHOIO Ipolecca SBISIETCS BBIOOpP  yUHMTEIEM
paIMOHANILHOM CHCTEMBI METOJIOB U IPUEMOB 00y4EHH S, COATAHCUPOBAHHOE COYETAHUE TPATUITMOHHBIX
¥ HOBBIX METOJI0B 00Yy4EHH s, ONTUMU3UPOBAHHOE MPUMEHEHHE 00BICHUTENIbHO-UUTIOCTPUPOBAHHBIX U
IBPUCTHUECKUX METOJIOB, MCIONb30BaHME TexHudyeckux cpeacts, WKT -kommoHeHTa. YueOHBIH
IpolecC HeOOXOIMMO OPHUEHTHUPOBATH Ha paIMOHAIbHOE COYETaHHWE YCTHBIX M MUCHMEHHBIX BHJIOB
paboThl, KaK MPU U3YYCHUH TEOPUH, TaK M MPH PEIICHUU 3a/ad. BHUMaHHE yduTens NOJDKHO OBITh
HAIpaBJIEHO Ha Pa3BUTHE peyM ydamuxcs, (OpMHpPOBaHHE y HHMX HaBBIKOB YMCTBEHHOTO Tpyla —
IUTAHUPOBAHKUE CBOCH pabOThI, MOUCK PAIMOHATBHBIX MyTeW €€ BBINOJHEHHUS, KPUTUYECKYIO OLEHKY
pe3yIbTaToB.

OcHoBHbBIE Ie/IH Kypca:
- OBJIQJICHUE CUCTEMON MaTEMaTUYECKUX 3HAHUN M YMEHH, HEOOXOIUMBIX B TPAKTUUECKOU
NESTEIIbHOCTH, IPOJOIKCHUSI 00pa30BaHUs;
- MpuoOpeTeHre OMbITa MIIAHUPOBAHUS U OCYIIECTBICHUS aJTOPUTMHUYECKOM 1€ TEIbHOCTH;
- OCBOCHHE HABBIKOB M YMEHUH MPOBEACHHUSI I0KA3aTEIbCTB, 000CHOBAHUS BHIOOPA PEIICHUI;
- MpuoOpeTeHne yMEHH ICHOTO ¥ TOYHOT'O U3JI0KEHHS MBICIICH;
- Pa3BUThH MPOCTPAHCTBEHHBIE MPEACTABICHUS U YMEHUS, IOMOYb OCBOUTH OCHOBHBIC ()aKThl U METOJIbI
IJIaHUMETPUH;
- HAYYUTh MOJIb30BATHCSI FEOMETPUUECKHUM SI3BIKOM JUIsl ONUCAHUS TIPEIMETOB.
B ocHOBY kypca reomeTpun i 9 Kiacca nojaoKeHbl TaKue NPUHIMIIBI KakK:

e [lenoCTHOCTh M HENMPEPHIBHOCTh, O3HAYAIOIINE, YTO JAHHAs CTYNEHb SBJSETCS BaKHBIM 3BEHOM
eIMHON OOIIETIKOIHHON OITOTOBKY IO MaTEMaTHKE.

e Hayynocth B coue€TaHMM C JOCTYMHOCTBbIO, CTPOrOCTb M CHCTEMAaTHYHOCTb H3JI0KEHUS
(BKiIIOYEHHE B cojepxaHue (yHIaMEHTAIbHBIX IOJOXKEHHH COBPEMEHHOW HAyKH C Y4eTOM
BO3PACTHBIX OCOOEHHOCTEH 00yUaeMBbIX).

e [IpaKTHKO-OpPUEHTUPOBAHHBIN MMOAXO0, 0OECIIEUNBAIOIIUI OTOOp conepKaHMs, HAIPABICHHOTO
Ha PEIICHHE MPOCTEHIINX MPAKTUUYECKUX 3a7a4 MJIAaHUPOBAHUS JEATEIbHOCTH, MOMCKA HYXKHOMN
uH(pOpMaIuu.

e [Ipunnun pasBuBampmero od0ydeHus (0OydeHHE OPHEHTHPOBAHO HE TOJIBKO Ha TIOJyYCHHE
HOBBIX 3HAHWUW, HO W aKTHBU3AIMIO MBICIUTEIBHBIX MPOLECCOB, (POPMUPOBAHKUE U PA3BUTHUE Y
IIKOJIbHUKOB ~ OOOOIIEHHBIX  CIMOCOOOB  JEATENLHOCTH,  (OpMUpPOBaHHME  HaBBIKOB
CaMOCTOSITENIbHON PaOOTHI).

3anaum o0yueHus:
- YYUTh yYaILUXCS BBIIOJHATH ICUCTBUS HaJ BEKTOPAMH KaK HANPABICHHBIMU OTPE3KAMH;
-NIO3HAaKOMHTh C HCIOJIb30BAHUEM BEKTOPOB M METOJAa KOOPAMHAT IPHU PELICHUH T€OMETPUYECKUX
3a/1a4;
- pa3BUTh YMEHHUE yYAIIUXCS TPUMEHATh TPUTOHOMETPUUECKUH anmnapar Npy perieHnn
F€OMETPUUYECKUX 3a/1a4;
- paclIMpPUTh 3HAHUS YUAIIMXCS O MHOTOYTOJIbHUKAX;
- pacCMOTPETh MOHTHS JJIMHBI OKPY>KHOCTH M IUIOIIAN KpyTa JJisl UX BbIUMCICHUS,
- TIO3HAKOMHUTh YYAIIMXCA C MOHATHEM JIBM)KEHHMSI M €r0 CBOMCTBAMM HA IUIOCKOCTH: CHUMMETPHUSMH,
napajuieJIbHbIM IEPEHOCOM, TOBOPOTOM;
- BBIJICJIUTH OCHOBHBIE METObI JOKA3aTeNIbCTB, C 1IeJIbI0 000CHOBaHUS (ONPOBEPIKEHNUS) YTBEPKICHUN U
JUTSL peLLIeHUs psiJla TEOMETPUUECKUX 3a]1a4;
- YYUTh IPOBOJIUTH PACCYKIACHUS, UCIIOJIb3YS] MATEMAaTUYECKUN SA3BIK, CChLIASICh HA COOTBETCTBYIOIINE
FEOMETPUUYECKUE YTBEPKIACHUS;
- HCTIOJIB30BATh aNTreOpanyecKuil anmnapar JJis PemieHIs] TeOMETPUIECKIX 33/1aY,
- 1aTh Ha4aJbHOE MPEJICTABICHUE O TeJIaX U MOBEPXHOCTAX B MPOCTPAHCTBE.

KoHnTponbHbIe paboThl HallpaBJIEHbI HAa IPOBEPKY YPOBHs 0a30BOI MOArOTOBKH YYalllUXCs, a TAKXKe Ha
TuQdepeHIIMPOBAHHYIO TPOBEPKY BiaeHHUs (popManbHO-ONIEpaTUBHBIM MAaTEMATHYECKUM arlapaToM,
CIIOCOOHOCTH K MHTETpallMK 3HAHUH 110 OCHOBHBIM TE€MaM Kypca.



[IpoMeXyTOUHBIN KOHTPOJIb 3HAHMH OCYIIECTBISIETCS C MOMOIIBIO IPOBEPOYHBIX CAMOCTOSATEIBHBIX
paboT, 3IEKTPOHHOT'O TECTUPOBAHUS, IPAKTUIECKUX pabdoT.

OcHOBHbBIE Pa3BUBAIOIIIHEC U BOCIMIUTATEJIbHBIC LEJIU

PasBurne:

— SICHOCTM M TOYHOCTH MBICIH, KPUTUYHOCTU MBIIUICHUS, UHTYULIUU, JTOTUYECKOTO MBIIUICHHS,
3JIEMEHTOB AJITOPUTMUYECKOW KYJIBTYpbl, TPOCTPAHCTBEHHBIX MPEICTABICHUN, CIHOCOOHOCTH K
IIPEOIOJICHUIO TPYIHOCTEM;

— MaTeMaTU4ECKOM peuu;

CEHCOpPHOU c(ephl; IBUTATEILHON MOTOPHKH;
— BHUMAaHUSA U NAMSITH;
HAaBBIKOB CAMO U B3aUMOIIPOBEPKHU.
@opMupoBaHHUe MIPEACTABICHUI 00 HIEIX U METO/IaX MATEMATHKN KaK YHHUBEPCATHHOTO S3bIKa
HayK{ U TEXHUKH, CPEACTBA MOJICTUPOBAHUS SIBIICHUN U ITPOLIECCOB.
Bocnuranmue:

— KYJBTYPBI JTUYHOCTH, OTHOIICHHS K MAaTeMAaTHKE KaK K YacTH OOIICYETOBEYECKOW KYIbTYpHI,
MIOHUMaHNE 3HAYMMOCTH MaTEMAaTUKH JJI1 HAyYHO-TEXHUYECKOTO ITporpecca;

— BOJIEBBIX KA4YECTB;

— KOMMYHHKaOeIbHOCTH;

— OTBETCTBEHHOCTH.

Peanu3anus BOCIHTATEILHOIO MOTEHIHAJA YPOKA FeOMETPUH

Peanuzanus BOCHUTATENBHOIO NOTEHIMAIA YPOKA TEOMETPUN MIPEIIOIIATAET CIEIYIOIIEE:

- YCTaHOBJICHHWE JOBEPUTENBHBIX OTHOWICHHA MEXKIy YYMTEIeM W €ro y4YeHHKaMH,
CMOCOOCTBYIOIIMX IMO3UTUBHOMY BOCHPHUSTHIO y4YallUMHUCS TpeOOBaHMM M TPOChO yduTens,
NPUBJICUYCHUIO HMX BHHMaHUS K OOCyXJaeMOW Ha ypoke HH(OpMAaIMM, AKTUBU3ALMH UX
MI03HABATEIbHOMN JEATEIbHOCTH;

- ToO0yXJeHHe MIKOJIbHUKOB COOJIOAATh HAa YPOKE OOILENpPUHATBIE HOPMbI MOBEJCHHUS, MpaBHiIa
oOIeHus co crapmuMu (y4YuTeasIMUA) U CBEPCTHHKAMH (ITKOJLHUKAMH), MPUHIMIBI YIeOHOU
JVCLUIUIMHBI U CAMOOPraHU3al|u;

- TIpUBJICYCHHE BHUMAHMS LIKOJFHUKOB K IEHHOCTHOMY aCIEKTY M3y4aeMbIX Ha ypOKaXx SBJICHUH,
opraHuzanysi uX paboTHl C IOJy4aeMOH Ha ypOKEe COLHMAIBbHO 3HAYMMOW HH(OpMAaIei,
MHHUIIMMPOBAaHUE €€ OOCYKICHHUS, BBICKAa3bIBAaHUs YYAlIMUMHCS CBOETO MHEHHUS 10 €€ TOBO.Y,
BBIPAOOTKHU CBOETO K HEl OTHOIICHHUS;

- HCIOJIb30BAaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH COJEpKaHHUs Y4eOHOro ImpeaMera dvepes
JEMOHCTPALMIO JIETSIM INPUMEPOB OTBETCTBEHHOI'O, I'PAaXIAHCKOTO IOBEIEHUS, IMPOSBICHUS
YeJIOBEKOMIO0Us U A00pOCEpIeYHOCTH, Yepe3 MOoA00p COOTBETCTBYIOIIUX TEKCTOB JJISl YTEHHUS,
3aJa4 AJIs pelieHus], poOJEeMHBIX CUTYaMH Ul 00CYX/IE€HUS B KJIacce;

- TIpUMEHEHUE Ha YPOKE MHTEPAaKTUBHBIX (OpPM pabOThl yHaIIMXCS: MHTEIUIEKTYalbHBIX WID,
CTUMYJIUPYIOIIMX IT03HABATEIbHYI0 MOTHBAIMIO LIKOJBHUKOB; IMCKYCCH, KOTOpBIC HaioOT
yYalmMcsi BO3MOXKHOCTh IPUOOPECTH OIBIT BEJCHHS KOHCTPYKTHBHOIO JMAJOra; pyHIIOBOM
paboTrbl winm paboOTBl B Mapax, KOTOpble Yyd4aT IIKOJBHUKOB KOMaHJHOW paboTe
B3aUMOJIEUCTBHIO C IPYTUMH JIE€THMH;

- BKJIIOYEHHE B YPOK UTPOBBIX HPOILETYp, KOTOPbIE IOMOTraloT MOAJEpKaTh MOTUBALMIO AETEH K
NOJYYCHHUIO 3HAHWM, HaJaKUBAaHUIO MO3MTHUBHBIX MEXIMYHOCTHBIX OTHOIIEHUH B Kiacce,
IIOMOTAIOT YCTAaHOBJIEHUIO JOOPOKEIATeNIbHOW aTMOC(EPBI BO BPEMsI YPOKa;

- OpraHu3anys HAacTaBHUYECTBA MOTHUBHUPOBAHHBIX M OHPYAUPOBAHHBIX YYalMXCAd HaA MX
HEYCIEBAIOIUMHU OJHOKJIACCHUKAMHM, JAIOUIET0 IIKOJIbHUKAM COIUAIBHO 3HAYUMBIA OIIBIT
COTPYAHMUYECTBA M B3aMMHOM ITOMOIIIN;



WHUIMUPOBAHUE M TMOJJEP’KKA HCCIENOBATENbCKON NEATEeIbHOCTH IIKOJIBHUKOB B paMKax
peaMzaliii MMH WHAMBHIYAJIbHBIX M TPYMIOBBIX MCCIEI0BATENbCKUX MPOEKTOB, YTO JacT
[IKOJIbHUKAM BO3MOYXHOCTh NMPUOOPECTH HABBIK CAMOCTOSITENIBHOTO PEHICHHS] TEOPETHYECKOU
poOJIeMbl, HABBIK T€HEPUPOBAHUSA U OPOPMIICHHUS COOCTBEHHBIX WICH, HABBIK YBAKUTEIBHOTO
OTHOLICHHUS K YYXXUM HIesM, opOpMIIEHHBIM B paboTax IpyTHX HCCIenoBaTeNel, HaBBIK
nyOIMYHOTO BBICTYIUICHHS MEepe]l ay IUTOpUEH, apryMEHTUPOBAHUS U OTCTAMBAHUS CBOCH TOUKU
3peHusl.

ucnonb3zoBanne KT u nucTaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHNA O0YYECHHS: MPOTPaMMBbI
— TPCHAXCPHbI, TCCThI, 3a4YCThl B JJICKTPOHHLIX MPUIIOKCHUAX, MyJILTHMCILHfIHBIe MMpe3CHTAlnu,

HAYYHO-TIONMYJISIpHBIC TIepenadd, (GpuiabMbl, oOydaromue CalThl, YPOKH-OHJIAMH, BHACOJCKIINH,
OHJIaMH-KOH(EepEeHIUH U Jp.

TpeGoBanus K YPOBHIO NOATOTOBKY YUAIMXCSH:

B pe3yJbTaTe U3y4YeHUsl JAHHOT0 Kypca o0y4yaroniuecs 10/JKHbI yMeTh/3HATh:
3HaTh ONpeNeNeHHe BEKTOpa U PaBHBIX BEKTOPOB; H300pakaTh M 0003HAYaTh BEKTOPHI,
OTKJIaJbIBATh OT JAHHOW TOYKU BEKTOP, PABHBIM JaHHOMY; YMETh PEIIATh 3a1a4u.
YMeTb 00BSICHUTH, KaK OIPEENIIeTCs] CyMMa JIByX M 0ojiee BEKTOPOB; 3HATHh 3aKOHBI CIIOKEHHS
BEKTOPOB, OIpEJEIEHHe PAa3HOCTU JABYX BEKTOPOB; 3HaTh, KaKOW BEKTOpP Ha3bIBAETCS
MPOTHBOIOJIOXKHBIM JTAaHHOMY; yMETh CTPOUTh CYMMY JBYX M O0ojiee TaHHBIX BEKTOPOB,
MOJIb3YACh MpaBUIaMH TPEYroJibHUKA, MapajjiesorpaMmMa, MHOTOYTOJIbHUKA, CTPOUThH Pa3HOCTh
JIBYX NaHHBIX BEKTOPOB; YMETH PEIIATh 3a4a4U.
3HaTh, KaKOW BEKTOP Ha3bIBAETCSI MPOU3BEJCHUEM BEKTOPAa HAa YHCIO; YMETh (OPMYIHPOBATH
CBOMCTBAa YMHOXKEHHUSI BEKTOpa HAa YHUCJIO; 3HATh, KAKOW OTPE30K HA3BIBACTCS CPEIHEU JTUHHEH
Tpamnenuy; yMeTb (pOopMyJInpoBaTh U JOKa3bIBaTh TEOPEMY O CpPEIHEH JIMHUM Tpareuuu; yMeTbh
peliaTh 3aJauu.
3HaTh (QOPMYIUPOBKH M JI0KA3aTEIbCTBA JIEMMbl O KOJUIMHEAPHBIX BEKTOpaX M TEOPEMBI O
Pa3JI0OKEHUHU BEKTOPA 10 JBYM HEKOJUIMHEAPHBIM BEKTOpPAM, IIpaBuia JECUCTBUN HaJl BEKTOPAMHU
C 33JJaHHBIMU KOOPJAMHATAMH; YMETh pelliaTh 3aJauu.
3HaTh M YMEThb BBIBOAWUTH (POPMYJIBI KOOPAMHAT BEKTOpa uyepe3 KOOpAMHATHl €ro KOHLA U
Hayaja, KOOpPJIMHAT CepeArHbl OTPE3Ka, JJIMHBI BEKTOpPA U PACCTOSHUS MEX]Y IBYMS TOUKAMU;
YMETh pelIaTh 3aJa4u.
3HaTh U YMETh BBIBOJUTH YPABHEHMSI OKPYKHOCTU M IPSIMOW; YMETh CTPOUTH OKPYKHOCTH U
npsiMble, 3aJJaHHbIE YPAaBHEHUSIMU; YMETh peliaTh 3aJa4u.
3HaTh, KaKk BBOJSTCS CHHYC, KOCUHYC W TaHreHc yrioB oT 0° mo 180° ymeTh nOKa3bIBaTh
OCHOBHOC TPUTIOHOMETPHUYCCKOC TOXKIACCTBO, 3HATH (I)OpMy.]IBI IJId  BBIYUCIICHUA KOOPAWHAT
TOYKH; YMETh pelaTh 3a/1a4u.
3HaTh M yMETh JIOKa3blBaTh TEOPEMYy O IUIOHIA[M TPEYroJbHUKA, TEOPEMbl CHHYCOB U
KOCHHYCOB; YMETD pEIIaTh 3aJa4H.
YMeTb OOBACHUTH, YTO TaKOE Yrojl MEXIy BEKTOpaMH; 3HATh OINpPENEICHUE CKaJISPHOTO
MIPOU3BEACHUS BEKTOPOB, YCJIOBHE MEPHEHAMKYJISIPHOCTH HEHYJIEBBIX BEKTOPOB, BBIPAKEHHE
CKaJIIPHOTO IIPOU3BEEHUS B KOOPAUHATAX U €ro CBOMCTBA; YMETh peliaTh 3a/1auu.
3HaTL OMpCACIICHUC MPABUJIBHOIO MHOI'OYTOJIbBHUKA, 3HATb U YMCTH JOKAa3bIBaThb TCOPCMbI 06
OKpPY’KHOCTH, ONHMCAHHOM OKOJIO MPaBUJILHOTO MHOTOYTOJbHHKA, U OKPYXKHOCTH, BIIMCAaHHOU B
NPaBUJIBHBIIT MHOTOYTOJBHHK; 3HATh (POPMYJIBI JJISi BBIUMCICHHS YIJIA, TUIOMAAU U CTOPOHBI
MPaBIWJIBHOIO MHOTOYTOJIbHUKA U PaJinyca BIIMCAHHON B HETO OKPYKHOCTH; YMETh UX BBIBECTU U
IIPUMEHATH IIPU PELICHUH 3a1aY.
3HaTh (QOpPMYINBI UIMHBI OKPYXKHOCTH W YT OKPYXXHOCTH, IUIOLIAJU Kpyra M KpYrOBOT'O
CEKTOpa; yMETh MIPUMEHSITh UX MPHU PEIICHUH 3a/1a4.
YMeTh 00BACHUTH, YTO TaKoe 0TOOpaKeHUE MIIOCKOCTH Ha ce0s; 3HAaTh ONMpEeeICHNUE IBHKEHUS
IJIOCKOCTH; YMETh JJOKa3bIBaTh, UTO OCEBasl U LIEHTpaJIbHasi CHMMETPHUH SIBJISIOTCS JBH)KEHUSMU
U 4TO MPU ABWKCHHH OTPE30K OTOOpa)KaeTcsi Ha OTPE30K, a TPEYrOJIbHUK — HA PaBHBIN eMmy
TPEYrOJbHUK; YMETh peIIaTh 3a/1auH.



e VYMeTh OOBSCHUTH, YTO TaKoe TapaliedbHBIA TEPEHOC U TMOBOPOT; JOKa3bIBaTh, 4YTO
napajuIeNbHBIM epeHOC U MOBOPOT SBJISIFOTCS ABHKEHUSIMU TUIOCKOCTH; YMETh peliaTh 3a/1a4H.
e llmerp mpencTtaBieHuss O TPOCTEHIIMX MHOTOTPAaHHUKAX, TeNax U IOBEPXHOCTAX B
MIPOCTPAHCTBE; 3HATh (POPMYIIBI AJIs1 BEIUMCICHUS ILTOMIAeH MoBEepXHOCTEH U 00BEMOB TeJ.
®opmupoBanue YY/I:
PeryasstuBubie YY/I:
onpeoenamp UMb IeATEIbHOCTH Ha YPOKE C TTOMOIIBIO YUUTENS U CAMOCTOATELHO;
YYHUTHCSI COBMECTHO C YUUTEIEM 00OHAPYKUBATH U hOpMYaUPO8ams yueOHy0 npooaemy;
YUUTBCA NIAHUPOB8amb YIEOHYIO 1eATEIbHOCTh Ha YPOKE;
— 8bICKA3bI6AMb CBOIO BEPCUIO, IBITATHCS MpeyIaraTh crnocol e€ MpoBepkH (Ha OCHOBE MPO-
ITYKTUBHBIX 33JaHUI B yUeOHUKE);
— pabotas o NPEATIOKEHHOMY IUIaHy, UCHOIb306amMb HEOOX0AUMBIE CpecTBa (YUCOHHK,
KOMITBIOTEP ¥ UHCTPYMEHTHI);
— onpeoenamy yCUEIIHOCTb BBITIOJIHEHHUSI CBOETO 3a/1aHUs B JHAJIOTE C YUUTEIIEM.
CpenctBoM GOpMUPOBAHUS PETYIATUBHBIX IEHCTBUI CITyKaT TEXHOJIOTHS MTPOOIEMHOI0 AUaora Ha
JTare U3yueHHsl HOBOTO MaTepralia U TEXHOJIOTHS OIICHUBAHMS 00pa30BaTEIbHBIX TOCTHKEHUI
(YueOHBIX yCTIEXOB).

ITo3znaBarebHble YY/I:
— OpPHUEHTHUPOBATHCS B CBOEH cHCTEME 3HaHUMN: HOHUMAMb, YTO HY>KHA JOTOJIHUTENbHAS HH(DOpMaLUs
(3HaHMs) U1 peneHus y4eOHOW 3a/1auu B OJIMH IIIar;
— Oenamb TIPEABAPUTEIBHBIN 0mMOOP UCTOYHUKOB MH(POPMAIIMH JIJISl PEIICHHs YIeOHOW 3a/1a4u;
— J00BIBaTh HOBBIC 3HAHUS: HAX0OUmMb HEOOX0MUMYI0 HH(POpPMAIIHIO, KaK B yUeOHUKE, TaK U B
MPEITIOKEHHBIX YUYUTEIIEM CIIOBApPSIX, CIPABOYHUKAX U HHTEPHET-pecypcax;
— 7100BIBaTh HOBBIE 3HAHUSL: U367eKamb UH(OPMAIHIO, IPECTABICHHYIO B pa3HbIX (popMax (TEKCT,
TabauMIa, CXeMa, WLUTFOCTPALHS U JIp.);
nepepadaTbIBaTh MOMYyYECHHYIO HHPOPMALIUIO. HAO100amsb U 0eamb CaMOCTOATEIbHBIE 861600bi.
Cpenctom GhopMHUPOBaHHSI TIO3HABATEIBHBIX JEHCTBUN CITYKUT YICOHBI MaTEepHal U 3aTaHHS
y4eOHHKa, 00eCTIeYMBAIOIIME TIEPBYIO JUHUIO PA3BUTUS - YMEHHUE OOBSICHATH MHP.

KommyHnukatuubie YY /I

- JIOHOCHUTH CBOIO MO3UILIUIO JI0 IPYTHX: 0hopMisims CBOIO MBICIIb B YCTHOM M MHUCbMEHHOM peun (Ha
YPOBHE IMPEUIOKEHUS I HEOOJIBILIOTO TEKCTA);
- CIyLIaTh U IOHUMATb peyb OpyuUx,
- BBIPA3UTENIBHO YUmams U NepecKazvbléamsy TEKCT;
- ecmynamyp B Oecelly Ha YPOKE U B )KH3HU;
— COBMECTHO 00208apu6amscs O MpaBUIax OOIIEHUS U TIOBEJICHUS B IIKOJIE U CIIEI0BaTh UM;
— YUUTBCS 8bINOIHAMb PA3IWYHBIE POJIH B Ipynne (Juaepa, UCIIOIHUTENS, KpUTHKA).
CpenctBoM pOpMHPOBAHUS KOMMYHHKATUBHBIX AEHCTBUM CIyKaT TEXHOJIOTHS IPOOIEMHOTO
nuasora (mo0y>KIarouii ¥ MOABOASIINN UATIOT), TEXHOJIOTHS MPOJAYKTUBHOTO UTEHUS U
opraHu3aisi padoThl B MaJIbIX TPYIIIaX.

Hcnonb3yemble TEXHOJIOTHN, METOABI U (POPMBI padOTHI.

[Ipu peanuzanuu JaHHONW MPOTrPAMMBbI UCTIONB3YIOTCS 3JIEMEHTBI CIIEAYIOINX TEXHOIOTHH:
1. 3m0poBBECOEPEIKEHNUS;
2. meJarorukyu COTpyAHUYECTBA;
poOJIEMHOTO O0YUYEHHUS;
MOA3TATHOTO (POPMHUPOBAHUS YMCTBEHHBIX JICUCTBUI;
Pa3BUTHS UCCIIEOBATENBCKUX HABBIKOB;
VHAUBUAYATbHO-TNYHOCTHOTO O0YUYEHHUS;
pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH;
nudGEepeHITMPOBAHHOTO MOX0/1a B 00YUCHUH;
HKT;
10. UrpoBbIX;

3
4
5
6
7
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MeTtonbl 00ydeHHS:

L Knaccugukanus o HICTOUHUKY 3HAHUI:
= (CioBecHbIE
»  Harnagusie
» [IpakTuueckue
IL. Knaccudukanus no xapaxrepy YI1J]
*  OOBSACHUTEILHO-UJUTIOCTPATUBHBIN
* JIpoGneMHOE U3TI0KEHUE 3HAHHUH
*  YacTHYHO-TIOMCKOBBIN (3BPUCTUUCCKHI)
* HccnenoBarenbCkui
*  PenpoayKTUBHBIN
I11. Knaccudukanus no noruke
*  HHayKTUBHBIN
= JlenyKTHUBHBII
*  AHajmoruu
Jis mpoayKTHBHOM paboThl MO JaHHOW MporpamMme CleQyeT COoueTaTb MHOrooOpasue METO/I0B
00y4eHwusI.
®opmbl padoThI

K nanbonee npuemieMbM popmMam OpraHu3alnuy yueOHbIX 3aHATHI 10 MaTeMaTHKE MOKHO OTHECTH:

VYpok-neknus. [IpeanonaratoTcss COBMECTHBIE YCHIIAS YUUTENSI M YYCHUKOB TSI PEIICHUsT 001IIei
poOJIeMHOM TTO3HABATEIHLHOM 3aJa4H.

Ypok-npaktukyM. Ha ypoke yuamuecs paboTaroT HaJl pa3iMuyHbIMU 3a1aHUSIMU B 3aBUCUMOCTH OT
CBOEH MOATrOTOBIEHHOCTU. Buabl paboT MOTYT ObITh CaMbIMH Pa3HBIMU: MHUCbMEHHBIE HCCIIEI0BAHUS,
pelIeHre pa3InYHBIX 3aJa4, MPAKTUYECKOe MPUMEHEHHE Pa3TUYHbIX METOIOB pELICHHS 3a/1a4.
KoMOuHUpOBaHHBIN YPOK MIPEANOIaracT BEIMOTHEHHE padOT U 3aJJaHUi Pa3HOTO BUA.

Ypok—urpa. Ha ocHOBe UTpOBOM IEATENBHOCTH, YUAIMECS TO3HAIOT HOBOE, 3aKPEIUISIOT U3YyYEHHOE,
OTpabaThIBAIOT Pa3INYHbIC YICOHBIC HABBIKH.

VYpoxk penrenust 3a1a4. BeipabaThIBarOTCS y yUaIlIuXxcsi YMEHUS M HABBIKU PEIICHUS 3a7a49 Ha YPOBHE
00s13aTeNBHOI U BO3MOKHOM IOATOTOBKE.

VYpok-tect. TecTupoBanue NpPOBOAUTCS C 1IEJIbI0 TUATHOCTUKHU IPOOETOB 3HAHUM, KOHTPOJISI YPOBHS
00y4E€HHOCTH y4aluXcs, TPEHUPOBKU TEXHUKE TECTUPOBAHHUSI.

VYpok - camocTosTenbHas padota. Ilpeanaraiorcs pa3Hble BUABI CAMOCTOSTEIBHBIX PaloT.
VYpox - kKoHTponpHast pabota. KOHTpoIb 3HaHUI 110 MTPOHACHHON TeMe

@®opMbI IPOMEKYTOYHOM U UTOTOBOI ATTECTALMH:

OcBoeHne 00pa30BaTENBHBIX MPOTPAMM OCHOBHOTO 00IIero oOpa3oBaHMs 3aBEpPIIACTCS
00s13aTeIbHOM NTOTOBOM aTTecTallel BBIITYCKHUKOB.

['ocynapcTBeHHast HTOroBas aTTECTAIlMsl BBIITYCKHUKOB IIKOJIbI OCYIIECTBIISETCS B COOTBETCTBUU
¢ IlonoxeHneM O rocynapcTBEHHOW (MTOTOBOI) aTTECTallMU BBHITYCKHHUKOB 0O0IE00pa30BaTENbHBIX
YUpEKIACHUH, YTBEPKIEHHBIM MUHUCTEPCTBOM 00pa3oBaHus 1 Hayku Poccuiickoit denepanumu.

Bunbr 1 popmbl KOHTPOIIS: IEPEBOHAS ATTECTAIUS, TPOMEXKYTOUHBIN, IPEYTPEAUTEIbHBIM KOHTPOJIb,
KOHTPOJIbHBIE PAOOTHI.
[IpomexyTouHast aTTecTamus MPOBOIUTCS B OPME TECTOB, KOHTPOIBHBIX, CAMOCTOSTEIBHBIX padoT.



Ha ocHOBaHMH pe3yIbTaTOB MPOMEXYTOYHOH aTTECTAI[H BHICTABIISIOTCS] UTOTOBBIC OIICHKH.
KOHTpOJIL Haa MPpEAMCTHBIMH KOMIICTCHIUAMHU YHAIIUXCS OCYIICCTBIISICTCA YCPC3:

1. ycTHBIE pabOTHI: YCTHBIN CYET, OTBETHI Ha BOTIPOCHI, 3a4ETHI ITO TEOPHH.

2. MHUCLMEHHBIE paGOTLI: MaTEMATHYCCKHUEC JUKTAHTBI, JOMAIIIHUC paGOTBI (I/IHIII/IBI/I,HyaJIBHBIC,
TBOPYECKHE), CaMOCTOSATENbHbIE pPabOThl (OOyuaromue, MPOBEPOUYHBIC), KOHTPOJIbHBIC PabOThI
(TeKylIue, UTOTOBBIC), 3a4ETHI 110 TIPAKTHKE.

YyeOHO-TeMATHYECKHUI MJIAH.

Ne Tems! (pazaens) KomnyectBo | KoHTpobHBIE pabOTHI
4acoB
l. BBonHoe noBTOpeHue 6 KonrtponbHas pabota o TeKCcTy
aJIMMHUCTpPAINH - BXOTHON
KOHTPOJIb.
2. BekTtopsl 12
3. Merox koopaunar 14 KonrponsHas pabora Ne 1
4. COOTHOILLIEHHE MEXKTY 23 Kontponbnas padora No 2
CTOPOHAaMH U YTJIaMu
TPEYroJIbHUKA
5. JInvHa OKpYHOCTH U 16 KonTposabnas padora Ne3.

IJIOIAAb Kpyra

6. JiBroxeHue 8 KonrtponbHas padora Ne 4.
7. HauvanrnHble cBeneHUs U3 8
CTEpPEOMETPUU
8. AKCHOMBI IIJIAaHUMETPUN 2
9. Hrtorosoe noBropeHue 13 Hrorosast koHTpOIBHAS paboTa
Hroro: 102 6

XapakTepuCcTHKA OCHOBHBIX COAEPKATEIbLHBIX JUHU I

1. BBogHoe mosTopenue (6 4)
[ToBTOpEHUE Kypca 7-8 Ki1accos.

3HATHh 1 NOHUMATh:
MOHSTHUS: MEIMaHa, OMCCEKTPHUCA, BHICOTA, TPEYTOJIbHHUKA, TTAapAIIIEIIOrPaMM, Tparenus, poMoO, KBaapar.

Ymersn:
BBITIOJTHATH 3aa4uu u3 pazaenos kypca VIII kiacca, uconb3ys Teopuro: Teopema [Tudaropa, cBoHCTBO
CpelHEeH JIMHUU TPEyToNbHUKA, (POPMYIIbl BEIUMCICHUS TIOAAN TPEYTOJIbHUKA; CBOICTBA, TPU3HAKU
napauenorpaMma, pom6a, mpsiMOyroJbHHKA.
Yy
KomMMmyHuKaTuBHbBIE:
YuuTheIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIMYU PA3NIMYHBIX MO3UIUI B COTPYAHUYECTBE;
KOHTPOJINPOBATh JACHCTBUS MTapTHEpA.
PerynsaTuBHble:



BHocHuTh HEOOXOUMBIE KOPPEKTUBHI B ICCTBUE TIOCIIC €T0 3aBEPIICHHS HAa OCHOBE yU€Ta XapakTepa
CIICTAHHBIX OIMOOK; pa3auvaTh CIIOCO0 M pe3yabTaT ACHCTBUS.

ITo3HaBaTeJbHBIE:
OpueHTHpOBaThCS Ha pa3HOOOpa3ue CrocoOoB penieHus 3a1ad. CTpOUTh peueBoe BhICKA3bIBAHHE B
YCTHOW U MHUCHbMEHHOU (opMe.
2. BekTopnl (12 u)

I[TousitTue BekTOpa. PaBeHCTBO BEKTOPOB. CI0OKEHHE M BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpA Ha YHUCJIO.
Heab: yuuth 00y4aromuxcs BHIMIOJHITH JEHCTBUS Ha/l BEKTOPAMU KaK HampaBJIeHHBIMU

OTpPE3KaMH.
3HaTh U MOHUMATD:
- IOHATUA BeKTOpa, Hy.HeBOFO BCKTOpa, JJIMHBI BGKTOpa, KOHJII/IHeapHBIX BGKTOpOB, paBeHCTBa
BEKTOPOB;
- OMepalliy HaJ BEKTOpAMH B TeOMEeTpUIecKoid (hopme (TIpaBUII0 TPEYTOIbHUKA, TIPABHIIO
napajuiejorpaMmma, IpaBujiIO0 MHOTOYTOJBHUKA, MIPABUIIO TIOCTPOCHUS PA3HOCTH BEKTOPOB M BEKTOPA,
HOHy‘{aIOH_ICFOCH HpI/I YMHO)KGHI/II/I BGKTOpa Ha I-II/IC.]IO); 3aKOHBI CIIOKCHUA BGKTOpOB, yMHO)KeHI/ISI
BEKTOpa Ha YHCIIO;
- (hopmyiy [T BEIYMCTIEHUS CpEeTHEH TMHUN TpaTelyu.
YMerh:
- OTKJIQJbIBATh BEKTOP OT JAHHOW TOYKH;
- TIOJIL30BAThCS TIPABUIIAMH TIPH MOCTPOCHUH CYMMBI, pa3HOCTH BEKTOPOB; BEKTOPA, MOTYUYaOIIEeroCs
IIpA YMHOXXEHUU BEKTOpPA Ha YUCIIO;
- IPUMEHSATH BEKTOPHI K PEIICHUIO 33]1a4;
- HAXOAUThH CpeI[HIOIO JIMHUIO TpGerJIBHI/IKa;

e BekTop omnpenensercs Kak HallpaBICHHBIM OTPE30K U JEHUCTBMS HaJ BEKTOPAMH BBOJIATCS TaK,
KaK 3TO NPUHATO B (U3MKe, T. €. KaK JICHCTBHUA C HANpaBICHHbIMH OTpe3kamu. OCHOBHOE
BHUMaHHE JOJDKHO OBITH yJIENEHO BBHIPAOOTKE YMEHUH BBINOJIHATH ONEPALMHM HAJ BEKTOpaMU
(cxynagpiBaTh BEKTOpBI IO MpaBUiIaM TPEYroJbHUKA W IHapajuleorpaMma, CTPOUTh BEKTOP,
PaBHBIN Pa3HOCTH JBYX JAHHBIX BEKTOPOB, @ TAKXKE BEKTODP, PABHBIN IIPOU3BEICHUIO TAHHOIO
BEKTOpa Ha JaHHOE YHCJIO).
YVA
KomMMyHMKaTHUBHbBIE:
Konrtponuposate aelicTBus napTHépa. JloroBapuBaThCs U IPUXOAUTH K OOILEMY PELICHUIO B
COBMECTHOH IEATEIBHOCTH, B TOM YHCJIE B CUTyallul CTOJIKHOBEHUSI HHTEPECOB.
PerynsTuBHbIe:
Paznuuath cioco6 u pe3ynbrat neiictBusa. OneHnBaTh NPABHIBHOCTh BHIIOJIHEHUS AEUCTBHS Ha YPOBHE
aJICKBATHOU PETPOCIIEKTUBHOM OLICHKHU.
Ilo3HaBaTenbHbBIE:
Brnanets o0uum npuéMom pemeHus 3aaad. Mcemnosib30BaTh NOMCK HEOOXOAMMOM HH(pOpMaIMK 115
BBINOJIHEHUS 3a/JaHUH € MCII0JIb30BaHUEM YUEOHOM JIUTEpaTyphl

3. Metoa xoopauHar (14 4)
Pa3znoxxeHnue BekTOpa 0O JABYM HEKOJJIMHEapHbIM BekTopaM. KoopauHaTel BeKTOpa.
[IpocTeitine 3amayu B KOOpJAMHATAX. YPAaBHEHHUS OKPYKHOCTH U mpsaMoiul. [IpumeHeHune
BEKTOPOB M KOOPpAUHAT MPHU PELICHUU 3a]ad.

Heab:
IIO3HAKOMMUTH C HCIOJB30BAHHUCM BCKTOPOB W MCTOJa KOOpAWHAT IIpPpU PCHICHUU
reOMETPUYECKUX 3a/1a4, YUUTh IPUMEHSATh BEKTOPHI K PELICHUIO 3a1a4

3HaTh U MOHUMATh:

10



- IOHSITUE KOOPAUHAT BEKTOPA;
= JICMMY U TCOPEMY O Pa3JIOKCHUU BCKTOPA MO IBYM HCKOJUIMHCAPHBIM BCKTOPAM;
- IpaBWJIa JEHUCTBUI HaJl BEKTOPAMU C 3aJJaHHBIMU KOOPAMHATAMU;
- IOHSATHE PaJINyC-BEKTOPA TOUKH;
- opMyJIBI KOOPAUHAT BEKTOPA Yepe3 KOOPAUHATHI €ro KOHIA ¥ Havasia, KOOpAUHAT CepeIMHbI OTpe3Ka,
AJIMHBI BEKTOPA U paCCTOAHUSA MCIKAY ABYMSA TOUKAMU,
- YpaBHEHHUSI OKPY>KHOCTH M TIPSIMOM, OCEH KOOPJUHAT.
Ymers:
- pacKkiaabIBaTh BEKTOP IO JIBYM HEKOJUTMHEAPHBIM BEKTOPaM;
- HAXOJUTb KOOPAUHATHI BEKTOpPA,
- BBIMIOJIHATD JCHCTBUS HaJl BEKTOpaMH, 3aJJaHHBIMU KOOPAHUHATAMU;
- peliaThb HpOCTefILHI/IC 3aa4u B KOOpAHWHATAX U UCIIOJIb30BATh UX IPU PCHICHUUN 60.]166 CJIOKHBIX 3a1a4,
- 3aIHMCBIBATh YPABHEHUS NPSIMbBIX U OKPYKHOCTEH, UCIIOIb30BaTh YPABHEHUS [P PELICHUH 33]1aY;
- CTPOUTDb OKPYKHOCTU U NMPAMBIC, 3a/ITaHHBIC YPABHCHUSIMU.

e Ha mnpumepax mnoka3bIBaeTcs, KaK BEKTOPbl MOTYT IIPUMEHSTHCS K PEIICHUIO
reoMmeTpudyeckux 3anad. JlemoHcrpupyercs 3()(HEKTUBHOCTH NpPUMEHEHHUs (popmyn

JUISL KOOpAWHAT CEpPeNUHBl OTPE3Ka, PaCCTOSIHUS MEXAY ABYMsI TOUKAMH, YPaBHEHHUU
OKPY>KHOCTH M MPSIMOM B KOHKPETHBIX T'€OMETPHUUYECKHUX 3aJladax, TEM CaMbIM JaeTCs
IpeacTaBiIeHHuE 00 U3YYSHUH T€OMETPUUECKUX (PUTYP C TOMOIIBIO METOIOB ajIreOphl.

YV
KomMMmyHukaTuBHbBIE:
Y4uuThIBaTh pa3InyHble MHEHHUS U CTPEMHUTHCS K KOOPIWHAIIUYN PAa3IUYHbBIX TO3UIIUI B COTPYTHUYECTBE.

KonTponuposats nelicTBus napTHépa.

PeryasitTuBHbie:
Y4uuTeIBaTh NPaBWIIO B IJITAHUPOBAHUU U KOHTPOJIE criocoba perieHns. BHOCUTh HeoOXoaumMble
KOPPEKTHBBI B JIICTBHE IIOCIIE €T0 3aBEPIIECHUsI HA OCHOBE y4€Ta XapaKkTepa CAEIaHHbIX OLIHOOK.

ITo3naBartenbHbIe:
Brnaners o6mum npuémMom pereHus 3a1ad. [IpoBoauTh cpaBHEHUE, CEPUALTUIO M KITACCU(DUKALIUIO TIO
3aJaHHBIM KPUTEPHSM.

4. CooTHOLIEHUSI MEXKIAY CTOPOHAMM M VIJIAMM TPEVIroJbHHKA
23 9)
CkansgpHoe nmpousBefieHrne BeKTopoB. CHHYC, KOCUHYC U TaHT€HC yriia. TeopeMbl CHHYCOB U
KOCUHYCOB. Pemenue TtpeyroibHUKoB. CKaJsIpHOEC NPOU3BEJICHHE BEKTOPOB U €ro
MIPUMEHEHHE B TEOMETPUISCKUX 3a/1auax.

Ileab: NO3HAKOMHTH YyYalIUXCS C OCHOBHBIMH QJITOPUTMAMH PEIICHUs] TPOU3BOJIBHBIX
TPEYrOJbHUKOB.

3HaTh U NOHUMATD:
- TIOHATHSI CUHYCAa, KOCHHYyCa U TaHurenca st yrios ot 0° 1o 180°;
- OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO;
- (opmyiel MpUBEnCHMS;
- (OpMyJIBI ISl BBIYMCIICHUS KOOPAMHAT TOYKH; COOTHOIIIEHUS MEKYy CTOPOHAMH U YTIIAMH
TPEYTrOJIbHUKA!
- TEOpEMY O TUIOMIAIU TPEYTOJIbHUKA;
- TEOpPEeMbI CHHYCOB U KOCHHYCOB U U3MEpHUTEIbHbIC Pa00THI, OCHOBAHHBIC HAa MCIIOIB30BAHUH dTUX
TEOpEM;
- OMpEeJIeTICHHEe CKAISIPHOTO MIPOU3BEICHUSI BEKTOPOB;
- YCIIOBHUE TIEPTICHIUKYJISIPHOCTH HEHYJIEBBIX BEKTOPOB;
- BBIPOKEHHUE CKAJSIPHOTO MPOU3BEICHUS B KOOPAMHATAX U €r0 CBOMCTBA.
- METO/IbI pEIICHUST TPEYTOJIHbHUKOB.
YMeThb:
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- OOBACHATB, YTO TAKOE YTOJI MEKAY BEKTOPAMH;
- IPUMEHSATH CKAJSIPHOE NIPOU3BECHUE BEKTOPOB IIPU PELIEHUH F€OMETPUUECKUX 3aau.
- CTPOUTB YTJIBL;
- IPUMEHATH TPUTOHOMETPUUECKUM ammapar NpU pPElIeHUH 3ajad, BBIYMCIATH KOOPAMHATHI
TOYKH C
IIOMOUIbIO CUHYCA, KOCUHYCA U TaHI'€HCA yTJIa;
- BBIYMCIIATH IUIOLIAAb TPEYTOIBHUKA 110 ABYM CTOPOHAM U YTJIy MEXIy HUMH;
- pemaTth TPEeyrojJbHUKU.

e Cunyc u xocuHyc mob6oro yria or 0° mo 180° BBOAATCA ¢ MOMOIIBIO €IMHUYHOMN
MNOJIYOKPYXKHOCTH, HJOKA3BIBAKOTCA TCOPCMBbI CHHYCOB U KOCHMHYCOB U BbIBOJAUTCH CIIC
oJlHa (opMmylia IUIOIIAAU TPEYrojbHHUKaA (MOJOBUHA NPOU3BEICHHUS JABYX CTOPOH Ha
CHUHYC yIjla MEXJy HUMH). DTOT amnmapaTr IPUMEHSETCS K PELICHUIO TPEYTOJbHUKOB.
CkansgpHoe TpOU3BEJEHUE BEKTOPOB BBOJAMUTCA KakK B (u3uke (Ipou3BeACHUE IJIUH
BEKTOPOB Ha KOCHUHYC yrIjia MeXJay HUMH). PaccmaTpuBaroTCsi CBOMCTBA CKAJISIPHOTO
MPOU3BEJCHUS U €ro NMPUMEHEHHE MPU PELICHWH reoMeTpuueckux 3azad. OCHOBHOE
BHUMAHHUC CJIICAYCT YACIUTb BBIpa60TKe IIPOYHBIX HABBIKOB B IIPUMCHCHHU
TPUTOHOMETPHUUECKOI0 armnapara Ipu pelieHu reOMeTpUIYeCKUX 3a/1a4.

YV
KomMMmyHnKkaTuBHbBIE:
Y4uuTeIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAUHALMHU PA3INYHBIX MO3UIIUNA B COTPYTHUYECTBE.

PeryasitTuBHbie:
BHocHuTh HEOOXOIMMBIE KOPPEKTHUBHI B JCHUCTBHUE MOCIIE €r0 3aBEPILICHUS Ha OCHOBE yuéTa
XapakTepa cIeJaHHbIX OIINOOK.

Ilo3HaBaTenbHBIE:
Bnanets o6mum npuémom pemenus 3aaad. OpueHTUPOBATHCS Ha pa3HooOpas3ue crnocoOoB
pelieHus 3aaay.

5. JIInHA OKPYKHOCTH M IJIOIAAL Kpyra (16 4)

IIpaBunbHbIE  MHOIOYroiabHMKH. OKpY>KHOCTH, OIIMCaHHas  OKOJO  IIPaBUJIbHOTO
MHOTOYT'OJIbHAKA U BIIMCaHHasA B HETO. IlocTpoeHue NpaBUIIBHBIX MHOTOYTI'OJIbHUKOB. JlinHa
OKpy>xHocTH. [Inmomans kpyra.

eab: pacmmpuTh W CUCTEMATH3UPOBAaTh 3HAHMS ydaluxcsd 00 OKPYXHOCTAX U
MHOT'OYTI'OJIbHUKAX.

3HAaTh U NIOHMMATH:

- OIpeJielieHne MPaBUIbHOIO MHOTOYTOJIbHUKA;

- TE€OpeMbI 00 OKPYKHOCTH, OITMCAHHON OKOJIO MPaBMIIBHOTO MHOTOYTOJIBHHUKA, H OKPY>KHOCTH,
BIMCAHHOW B MPaBUJIbHBIM MHOTOYTOJIbHUK;

- opMyIIBI TS BRIYUCIICHUS YTJIA, TUIOIIAIA M CTOPOHBI MIPABHIIEHOTO MHOTOYTOJIBHUKA M PaJnyca
BIIMCAHHOM B HETO OKPYKHOCTH;

- GOpMYIIBI JUTMHBI OKPY>KHOCTH U IyTH OKPY>KHOCTH;

- (popMyJIBI IJIOLIAAN KPYTa U KPYTOBOT'O CEKTOPA;

YMmern:

- BBIYUCIIATH IUIOMAAN U CTOPOHBI IPABUJIBHBIX MHOT'OYT'OJIBHUKOB, PaANyCOB BIIMCAHHBIX U
ONMCAaHHBIX OKPYKHOCTEW;

- CTPOUTD NPAaBHUJIbHBIC MHOTOYT'OJIbHUKHW C ITIOMOIIIBIO IMUPKYJIS U JII/IHGI\/'IKI/I;

- BBIYUCIIATH NIMHY OKPY)KHOCTH, JJIUHY TYTH OKPYKHOCTH,

- BBIYMCIIATH IUIONIA/Ib KPyTa U KPYTrOBOT'O CEKTOpa.

e B Ha4daJic TCMBbI AacTCA onpecaAcjiICHUC IpaBUJIIBHOTO MHOTI'OYT'OJIbHUKA %8
pacCcMaTpuBarOTCsd TCOPCMBbI 00 OKPYXKHOCTAIX, OIIMCAHHOM OKOJIO IpaBUIBHOT'O
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MHOT'OYTOJIbHMKa U BINUCaHHOW B Hero. Heobxommmo paccMOTpeTh HMOHSATUS JIWHBI
OKPY>KHOCTH M IUIOIaAuM Kpyra U ¢GopmyJbl s UX BbluucieHHUs. C ITOMOIIBIO
ONHMCAHHOW OKPY>KHOCTHU pEIIaloTCsl 3aJlayd O MOCTPOCHUU  MPABUIILHOTO
LIECTUYTOJIbHUKA M MPaBUJIBHOTO 2 7 -YrojbHHKA, €CIW JaH IpaBUIbHBIA 7-
yroiabHUK. DOpMyJibl, BbIpa)XarolllMe€ CTOPOHY MPABUIILHOTO MHOTOYTOJbHUKA U
paauyc BIIMCaHHOM B HEro OKpPY’>KHOCTH 4Yepe3 paguyC ONMCAHHOW OKpPY’>KHOCTH,
HCHOJIB3YIOTCS TIPHU BBIBOJIE (POPMYJ JUTMHBI OKPYXKHOCTH M ILIomaau kpyra. BeiBon
ONMpaeTcsi Ha HHTYUTUBHOE IIPEJICTABJIEHHUE O IIpeAesie: IPU HEOTPaHUUYEHHOM
YBEJIMYEHUM YHCJIa CTOPOH IMPaBUIJILHOTO MHOIOYTIOJIbHUKA, BIHWCAHHOTO B
OKpPYKHOCTb, €TI0 IIEPUMETP CTPEMUTCA K JUIMHE 3TOM OKPYXHOCTH, a IJIOIAAb - K
IUIOLIAaAX KPyTra, OTPaHUYEHHOTO OKPY>KHOCTBIO.

YYA
KomMmyHukaTuBHbIE:
KonTponupoBath neiicTBUs mapTHEPA.
PeryasiTuBHbIe:
Y4uuThIBaTh NMPaBUJIO B TNTAHUPOBAHUU U KOHTPOJIE cioco0a pelieHus.
ITo3HaBaTebHBbIC:

Bnagets obmuM nipuéMom pemreHust 3amad. CTpOUTh pPEUYEBOE BBICKA3bIBAaHHUE B YCTHOU U
MMCbMEHHOU (popme.

6. /IBr:kenus (8 1)
OtoOpaxeHne TLIOCKOoCcTH Ha ceOs. Ilonstue nBwkenusi. OceBas W IICHTpajbHAas
cumMeTtpuu. IlapannensHsblil nepeHoc. [loBopor. HanoxeHus u IBUKEHUS.

Heab: MO3HAKOMUTH Yy4YalIMXCSl C TIOHSITUEM JBHUKEHUS M €ro CBOWCTBAMH, C

OCHOBHBIMH BUJaMH JBUKCHHI, CO B3AMMOOTHOINICHUSIMH HAJIOKCHUMN U JIBHKCHUM.

3HATh M IOHUMATb:
- OTIpeAeIC€HUE JIBUKEHUS U €r0 CBOMCTBA,;
-MIPUMEPHI ABUKCHHSI: OCEBYIO U IMEHTPAIBHYIO CHUMMETPHUH, MNapalJICIbHBIA MEPEHOC U
MMOBOPOT;
- IpU ABMOKCHUU JIt00asi Gpurypa nepexoauT B paBHYIO e purypy;
- 3KBUBAJICHTHOCTD ITOHSATHIN HAJIOXKCHUS U IBMKCHHUS

YMeTh:
- OOBSICHSITH, UTO TaKO€ OTOOpa’kKeHHE TNIOCKOCTH Ha ceOs;
- CTpOUTH 00pa3bl GUTYP TIPU CUMMETPHUSIX, ITapaJLIICIBHOM IIEPEHOCE U MTOBOPOTE;
- pemaTs 3ajJla4y ¢ IPUMEHEHUEM JBUKCHUM.

e JIBU)KEHHE IIOCKOCTH BBOJIMTCS KaK OTOOpa)KeHHE TMJIOCKOCTH Ha ceos,
COXpaHsIOIlee paccTosiHUE Mexay Toukamu. [Ipu paccMoTpeHUH BUAOB JIBUKEHUH
OCHOBHOE BHHMAaHHE YACISIETCS] HNOCTPOCHHUIO OOpa3oB TOYEK, IPSIMBIX, OTPE3KOB,
TPEYTOJILHUKOB MIPH OCEBOM U ILIEHTPaAJIbHOW CUMMETPHUSX, MMapajuieIbHOM MepeHoce,
nmoBopoTe. Ha »ddekTHBIX mpumepax MOKa3bIBACTCS NPUMEHCHHE IBHKCHUU TIpU
pelieHuy reoMeTpuyeckux 3asad. [loHsiTHe HaJOXKEHUsI OTHOCUTCS B JIJAaHHOM Kypce
K YMCJIy OCHOBHBIX HOHATHUH. J/lOKa3bIBaeTCsl, YTO MOHSITHUS HAJIOXKECHUS U JIBUKEHUS
SIBJISIIOTCSI DKBUBAJICHTHBIMU: JTI000€ HAJOXKECHUE SIBISIETCS ABUXKEHUEM IIJIOCKOCTH U
oOpatHo. M3yueHue noka3aTelbCTBa HE SIBISETCS 00si3aTE€IbHBIM, OJHAKO CJIEAYET
paccMOTpPETh CBSI3b HOHSITUI HAJIOKEHUS U JIBUXKECHUS.

YV
KommyHukaTuBHbIC:
KonTponupoBath neicTBUs mapTHEpA.
PeryasiTuBHble:
YYuThIBaTh NMPABUJIO B TUITAHUPOBAHUH U KOHTPOJIE crioco0a peleHus.
Ilo3HaBaTenbHbBIE:

13



Bnagets o6muM nipuéMom pemieHust 3amad. CTpOUTh pEUYEBOE BBICKA3bIBAaHHUE B YCTHOU U
MUCbMEHHOU (popme.

7. HayaabHble CBEAEHM U3 cTepeoMeTpuH (8 1)
I[Ipenmer crepeomeTpuu. I'eomeTprudeckue Tejaa 1 NOBEPXHOCTH. MHOTOIpaHHUKU: TIPU3Ma,
napayiesenuIie], ntupamMuaa, GopMyJibl i1l BEBIYMCICHUS NX 00beMOB. Tejla U MOBEepXHOCTH
BpallleHUs: IHJIUHAP, KOHYC, cdepa, map, GOpMysibl Ui BBIYUCICHUS WX ILIOMIANCH
MOBEPXHOCTEN U OOBEMOB.
Heab: naTtes HayaJbHOE MPEJICTABICHUE O TEJaX U MOBEPXHOCTSIX B NPOCTPAHCTBE;
MO3HAKOMHUTH YYaIIUXCS C OCHOBHBIMH (opMyJaMu JIsl BBIUYHCICHUS TUIOMIAACH
IMOBEPXHOCTEH U OOBEMOB TEII.
3HATh M IOHUMATh:

- 4TO U3y4YaeT CTePEOMETPHSI;

- UMETh MPEACTABICHUE O TeJIaX U ITIOBEPXHOCTSIX B IIPOCTPAHCTBE;

- 3HaTh (POPMYJIIBI JIs1 BEIYMCIICHHS TUIOMIAAeH MOBEPXHOCTENH U 00OHEMOB TEJl.
YMeTh:

BBITMIOJIHSITh YEPTEKU F'€OMETPUUECKUX TEJL.

e PaccMoTpeHue TIpocTEHIIMX  MHOTOIPAaHHUKOB  (IpU3MBI, Mapajuiesiernunena,
MUPaMUJIbI), 2 TAKXKE TEJI U MMOBEPXHOCTEH BpamieHus (IUIUHApPA, KOHYyca, cdepsl,
1rapa) MpoBOJAMUTCS Ha OCHOBE HArJISIIHBIX NpeJcTaBlIeHUN. be3 nmpuBieueHus: akCuoM
crepeoMeTpur. POpPMYIIbI A BBIYUCICHUS OOBEMOB YKa3aHHBIX TEJI BBIBOJSTCS Ha
ocHoBe mnpuHuuna Kasanbepu, (Qopmynbl Ui BBIYMCICHUS IUIOMIaAel OOKOBBIX
MOBEPXHOCTEH UMJIMHApPpAa M KOHYycCa IIOJIydalOTCsi C TOMOIIbBIO PAa3BEPTOK OTUX
MOBEPXHOCTEH, hopmyia mromaau cepsl npuBoUTCs 6€3 000CHOBAHHS.

YV

KomMMmyHuKkaTuBHbBIE:
YUuThCS BBINOIHSITH Pa3IMYHBIC PO B TPYIIIE (TUAepa, UCTIOTHUTENS, KPUTHUKA).

PeryasitTuBHbie:
YuuThIBaTh MPABUJIO B TUIAHUPOBAHUHM U KOHTPOJIE CITIOCO0A PEIICHUS;, YUYUThCS TUIAHUPOBATH
y4eOHYI0 1eATeIbHOCTh Ha YPOKE.

IHo3naBaTeabHbIE:
Bnagets obmuM nipuéMom pemieHust 3amad. CTpOUTh pPEUYEBOE BBICKA3bIBAaHHUE B YCTHOU U
MMCbMEHHOU (popme.

8. 00 akcmoMax reoMeTpum (2 )
becena 06 akcmomMax 1Mo reOMETpHH.
Hean: mate OoJsiee TIIyOOKOE TIPEJICTABIICHHE O CUCTEME aKCUOM IIJIAHUMETPUH U
aKCUOMAaTHUYECKOM METOJE.
3HATh M MIOHUMATH:
- aKCHOMAaTHYECKOE MOCTPOCHUE T€OMETPHH;
- OCHOBHBIEC aKCHOMBI €BKJIHUJIOBOM reoMeTpum, reomeTpun JlobaueBckoro.

e B nanHON TeMe paccka3bIBaeTcsi O Pa3JIMYHBIX CHCTEMax aKCHUOM TI€OMETpPHUH, B
YAaCTHOCTH O PA3JIMUHBIX cItoco0ax BBEJICHUS MOHITHUS PABEHCTBA (QUTYDP.
Yy

KomMmyHnkaTuBHBIC:

JIOHOCHTH CBOIO MO3HULIMIO 0 APYTHX: O()OPMIISITH CBOIO MBICTh B YCTHOM U MUCHbMEHHON PEYH.
PeryasituBHbIe:

Ocy1IecTBISIT UTOTOBBIN U MOIIATOBBIM KOHTPOJIb 110 PE3YJIbTATY.
Ilo3naBaTe/bHbIE:

[TpoBOaUTE CpaBHEHME, CEPUAIIMIO U KIACCU(DUKAIIUIO 110 3aJaHHBIM KPUTECPHUSIM.
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9. IloBTOpeHue. Pemienue 3axay (13 u)
3akpemieHne 3HaHUM, YMEHUN U HAaBBIKOB, IOJIYYEHHBIX HAa YpPOKax MO JaHHBIM TeéMaM (KypcC
reomeTpun 9 kynacca). YMeHue padboTaTh ¢ pa3IudHBIMA UCTOYHUKAMHU HH(pOpMAITIH.

Hean: IToBTOpeHue, o000IIIEHNEe U CUCTEMAaTHU3aIUs 3HAHWN, YMEHUHW W HaBBIKOB 3a
Kypc reomerpun 9 knacca. [lonroroska xk I'MA.
YMerh:
- OTBCUYATh HA BOHpOCBI 110 I/ISY‘IGHHBIM B TCUCHHUC I'oga TCMaM,
- IPUMEHSTH BCE N3YUEHHBIC TEOPEMBI NIPU PEIICHUH 3a/1aY;
- pemaTth TECTOBbIE 3aAaHus 6a30BOT0 YPOBHS;
- pemaTh 3a/1a4i TOBBIIIEHHOTO YPOBHS CIIOKHOCTH.

YV
KomMmyHukaTnBHbIC:

YyuThiBaTh pa3Hble MHEHHS M CTPEMUTHCS K KOOPAMHAIMHU PA3IMYHBIX MO3UIMA B COTPYIHUYECTBE.
Cnymarth Ipyrux, MBITAThCS TPUHUMATh JAPYTYIO TOUKY 3PEHHUS, OBITh TOTOBBIM M3MEHHUTH CBOIO TOYKY
3peHusl.

PeryasiTuBHbIe:
OCyIIEeCTBIISITh UTOTOBBIN U MOIIATOBBIN KOHTPOIIb TIO PE3yJIbTaTy. BHOCUTH HEOOXOAMMBIE
KOPPEKTUBBI B ICWCTBHE MOCIIE €T0 3aBEPILICHUSI HA OCHOBE y4€Ta XapakTepa CIIeIaHHbIX OIIHUOOK.

Ilo3HaBaTeJbHBIC:
[IpoBOUTH CpaBHEHHUE, CEPUALIUIO U KJIACCH(DUKALINIO TIO 3aJaHHBIM KPUTEPUSIM. AHAU3UPOBAThH
yCIIOBHSI ¥ TpeOOBaHUS 3a/1a4.

Y4yeOHO0-MeTOANYEeCKN KOMILIEKT

Yueonuxk «I'eomerpus 7-9» nist obimeoOpa3oBatenbubix yupexnaenuit JI.C. Aranacsn, B.®.byty30B,
C.b. Kagomues u ap. 10-e uza. - M.: Ilpocsemenue, 2019. — 383 c.:ui.

JlonoJIHNTeIbHAS JINTEpaTypa:

1) 'eomerpus. 9 knacc. JAunakruaeckue matepuansl. 3uB b.I'. 11-e u3a. - M.: [Ipocsemenue, 2009. -
127 c.

2) Uzydenue reomerpun B 7-9 xiaccax. [locobue ans yunreneir. Artanacsa JI.C. u ap.
7-e u3a.- M.: [Ipocseenune, 2012. - 255 c.
HNuTepHeT-pecypcebl:

1. ®enepanbHblii MHCTUTYT NeIarOrMYeckux u3mepeHnii www.fipi.ru
2. @enepallbHBIN LIEHTP TECTUPOBAHUSI WWW.rustest.ru

3. PocO6pHam3op www.obrnadzor.gov.ru

4. Poccwmiickoe oOpa3zoBanue. denepanbHpiii moprai edu.ru

5. @enepanbHOE areHCTBO 1Mo oopazoanuio PO ed.gov.ru

6. @enepanbHbIN COBET MO yueOHMKaM MuHHCcTepcTBa 00pa3oBaHus U Hayku Poccuiickoii deneparymn
http://fsu.edu.ru

7. OTKpBITHII OaHK 3a/laHUi IO MATEMATHKE
http://www.mathgia.ru:8080/or/gial2/Main.html?view=TrainArchive

8. Caiit Anekcanzpa Jlapuna http://alexlarin.net/

9. Cetb TBOpUecKuX yuureneit http://www.it-n.ru/
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KaJIeHI[apHO-TeMaTI/I‘IeCKOe INIAHUPOBAHHUC B 9 B KJ1acce

Hara no Hata No Tema ypoka Bunbr yueOHoii Buast TpeGoBaHUsI K YPOBHIO
IIaHy bakTu- | ypoka JEeSITEIIbHOCTH KOHTPOJIS MTOATOTOBKH
yeckas o0ydaromuxcst
1. BBogHoe noBTopenne (64 )
1 Tpeyronbauku. [TogoOHbIE NunuBunyans o0 3HATh M IOHMMATh:
TpeyronbHUKH. COOTHOIICHHS MEXKLY Has pabora TIOHSTHSA: MEINaHa, OMCCEKTPHUCa, BEICOTA, TPEYTOJIHHHUKA,
CTOPOHAMMU W yTTAMU TPEYTOJbHIUKA napajuieJiorpamMm, Tparenus, poMO, KBaapar.
2 Tpeyronbauku. [logo0HbIC Pemenue nap, UPK VMeTh:
TPEYTOMbHUKH. COOTHOMIEHHS MEXKLY TPUMEPOB € BBINOJIHATH 3a]1a491 U3 paszenos Kypea VIII knacca,
CTOPOHAMH H yTIaMH TPCYTOIIbHHIKA KOMMEHTHPOBaA UCIOJIB3Ys Teopuio: Teopema [Iudaropa, cBoiicTBO
HHACM CpeIHEeH TUHUU TPEYTOJIbHUKA, (DOPMYJIIbI BBIYUCICHUS
3 Yetpipexyronbruky. [apannensrbie 1 Pemienne @O, MIP | nnomamm TpeyroibHuKa; CBOMCTBA, TIPU3HAKH
TNICPHCHNKYIAPHEIC MPAMBIC. IPUMEPOB € napajiesaorpaMMa, poMoa, IpsMOYTOJIbHHKA.
[Tnomany KOMMEHTHPOBA
HUEM
4 UYetsipexyronpHuky. [lapannensHeie u Pemtenue @O, NP
HNEPIEHAVKYIIIPHBIE NIPSMBIE. IIPAMEPOB C
[nomamm KOMMEHTHPOBA
HUEM
5 OKpY>XHOCTb. YTIIBI U OKPYKHOCTb. Pemenue @O, ITP
Bnucannbie 1 onMcaHHbIC IIPUMEPOB C
TPEYTrOJIbHUKU U YEThIPEXYTOJIbHUKU KOMMEHTHPOBA
HUEM
6 Konmponwnan paboma na KP
nosmopenue Kypca 7-8 Knacca
2. T'naBa IX. Bektopnl (12 9)
7 PaGora ¢ @O, UJIP 3HATbH M IOHUMATh:
[Tonsitue BexTopa. PaBeHcTBO Y4eOHUKOM MOHSITUS BEKTOPA, HYJIEBOTO BEKTOPA, IJTMHBI BEKTOPA,
BEKTOpOB. OTKJIaIbIBAHNE BEKTOPA KOJUTMHEAPHBIX BEKTOPOB, PABEHCTBA BEKTOPOB.
OT JAaHHOH Touku 1.79-81 YMmerh:
OTKJIQ/IBIBATh BEKTOP OT JAHHOMW TOYKH.
8 Crnoxxenue 1 BeluuTanue BekTopoB | CocraBiieHue OCP, T3 3HaTh M MOHUMATD:
CyMmMma ABYX BEKTOPOB. 3aKOHBI OMOPHOTO - OTIepaIuy HaJl BEKTOpaMHU B TEOMETPUUIECKON hopme
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CJI0XeHus BeKTOpoB. [IpaBuio KOHCIIEKTa (IpaBWIIO TPEYTrOJIbHUKA, IPABUIIO MapajieorpaMmma,
napajuiesorpamMma n.82,83 MPaBUJIO MHOTOYTOJIbHUKA, MPABUIIO MOCTPOCHHUS
9 CyMMa HECKOJIbKUX BEKTOPOB. YueOHas ®0O Pa3HOCTU BEKTOPOB U BEKTOPA, MOJIYHAIOIIETrocs IpHU
. 84 MpaKTuyecKas YMHO>KEHUU BEKTOpPA Ha YUCJIO);
pabota - 3aKOHBI CJIOKEHUSI BEKTOPOB, YMHOXKEHUSI BEKTOpa Ha
10 | Beruutanue BeKTOpOB 11.85 Pemenue nap 9UCIIO;
YMHOKEHUE BEKTOPA HA YUCIIO IIPUMEPOB C - (popMyI1y JUISl BEIYUCIIEHHS CPEAHEN IMHUU TPaIELUH.
KOMMEHTHPOBaA Ymersn:
HUEM - MOJIL30BATHCS IPABUJIAMH MPU MOCTPOCHUU CYMMBI,
11 YMHOXEHUE BEKTOpa Ha YUCIIO. CocraBieHue oCP Pa3HOCTH BEKTOPOB, BEKTOPA, MOJYyHJaIOLIETOCs MPHU
[IpruMmeHeHne BEKTOPOB K PELIEHUIO OIIOPHOTO YMHOXXCHHWH BEKTOpPa Ha YHCIIO,
3a1a4 11.86 KOHCIIEKTa - IPUMEHATH BEKTOPHI K PELICHUIO 3a/1a4;
12 | [Ipumenenue BeKTOpoB K pemeHnto | MHauBuayanb HNPK - HAXOAWTh CPCIIHIOIO JIMHUIO TPCYTOJIbHUKA,
3amay .87 Has pabora ¢ packirabIBaTh BEKTOP.
CaMOOLEHKOM
13 [IpumeHeHne BEKTOPOB K PEIICHUIO Pemienue [P
3anay n.87 MIPUMEPOB C
KOMMEHTHPOBA
HUEM
14 | Cpennss nuHus Tpaneuuu m.88 CocraBnenue 0l0)
OIIOPHOTO
KOHCIIEKTa
15 CpenHsist TuHUS Tpanenuu .88 Pemienue 0[]
Pemenue 3agau. IPUMEPOB C
KOMMEHTHPOBA
HUEM
16 CpenHsist TuHUS Tpanenuu .88 Pemienue O[0)
Pemenue 3agau IIPUMEPOB C
KOMMEHTHPOBA
HUEM
17 CpenHsisi TuHUS Tpanenuu .88 Pemienue ®O,CP
Pemenue 3agau. IIPUMEPOB C
KOMMEHTHPOBA
HUEM
18 IIprMeHeHrne BEKTOPOB K CP
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| pemenno 3anau

3.I'naBa X. Metoa koopaunar (14 4)

19 Koopaunats! BekTopa Pabora ¢ I1P
PasnoxxeHue BekTopa 1o 1ByM y4eOHUKOM,
HEKOJUIMHEAPHBIM BEKTOpaM 11.89 COCTABJICHHE

OIIOPHOTO
KOHCIIEKTa

20 Koopaunartsl BekTopa Pemienue
Paznosxenue BekTopa o AByM MIPUMEPOB C
HEKOJUIMHEAPHBIM BEKTOpam 11.89 KOMMEHTHPOBA

HUEM

21 Pemrenue 3agau. Pasnoxxenue
BEKTOpA MO JIBYM HEKOJIJTUHEAPHBIM
BEKTOpam

22 | Koopaunatel BekTopa 11.90 Pemenue 0l0)

MIPUMEPOB C
KOMMEHTHPOBA
HUEM

23 [Ipocreitmme 3agauu B YyebOuas T
KOOpJAMHATaX MpaKkTUYecKast
CBsi3bp MEXly KOOpAUHATAMU pabora
BEKTOpPa U KOOPJIMHATAMHU €TO
Hayajia 1 KoHna n.91

24 [Ipocreiimue 3agauu B NunuBunyans njap
KOOpAMHATax 1.92 Has pabora ¢

CaMOOLICHKOM

25 Pemenue 3agau. [Ipocreitmme
3aJ1a4M B KoopauHaTax .92

26 VYpaBHeHue okpykHOCTH U ipsiMoli | CocTaBieHue OCP, T3
VYpaBHeHUE TUHUU HA TJIOCKOCTH. OIIOPHOI'O
YpaBHeHue OKpyKHOCTH 11.93,94 KOHCIIEKTa

27 | YpaBHEeHUs OKpyXHOCTH. Pemenue Pemenue JP3
3ajad. MIPUMEPOB C

KOMMEHTHPOBA
HUEM

3HaTh H MOHUMATh:
- JISMMY ¥ TEOPEMY O Pa3JIOKCHUH BEKTOPaA 10 JIBYM
HEKOJUTMHEAPHBIM BEKTOpaM;
- IOHSITUE KOOPJIMHAT BEKTOPA; MpaBuja ACHCTBUI HaJ
BEKTOPAMHU C 33IaHHBIMU KOOpJAHHATaAMU;
- TIOHATHE PANYC-BEKTOPA TOUYKH;
- (opmyIBI KOOPIMHAT BEKTOpA Yepe3 KOOPAUHATHI €T0
KOHIIa ¥ Havyasa, KOOPJAWHAT CEPEIUHBI OTPE3Ka, TUHBI
BEKTOPA U PACCTOSIHUS MEXKTY ABYMS TOUKAMMU;
- YpPaBHEHUSI OKPY>KHOCTH U TIPSIMOM, OCEH KOOPJMHAT.

YMeTh:

- pacKJIabIBaTh BEKTOP IO IBYM HEKOJITMHEAPHBIM
BEKTOPAM;
- HAXOAUTh KOOPJMHATHI BEKTOPA,
- BBINOJHATH JEUCTBUS HAJl BEKTOPAMHU, 3aIaHHBIMU
KOOPJIMHATAMU;
- pemaTh nIpoCTeHIlne 3a/1a4u B KOOpAUHATAX U
WCIIOJIB30BaTh UX MPH PEIICHUH 00JIee CIIOKHBIX 3a]1a4;
- 3aIIMCHIBATh YPABHEHUS MPSIMBIX U OKPY>KHOCTEH,
WCIIOJIb30BaTh YPaBHEHUS MIPHU PEIICHUH 3a/1a4;
- CTPOUTH OKPY>KHOCTH U MPsSMbI€, 3a]IaHHbIE
ypaBHEHUSIMHU.
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28 | YpaBHeHue npsamoil. Pemenue Pemenne T
3a1a4.1.95 IIPUMEPOB C
KOMMEHTHPOBa
HHEM
29 Pemtenue 3amau mo teme «Metoz NunuBunyans HPK
KOOPJIUHATY. Has pabora ¢
CaMOOILICHKOM
30 Pemrenue 3agau mo teme «Meton Pemrenue
KOOPJIUHATY. MIPUMEPOB C
KOMMEHTHPOBA
HHCM
31 Pemrenue 3agaud mo teMe «Meton Pemrenue
KOOPJIUHATY. MIPUMEPOB C
KOMMEHTHPOBA
HHCM
32 | Konmpononasa paboma Ne I no VYyebnas OIIN
meme «Memoo Koopounamy. IIpaKTU4ecKas
pabota

4. I'maBa XI. CooTHOLIECHHS MeKAY CTOPOHAMM M

rJaMH TpeyrojbHnka. CkajlsipHoe Npou3BeeHne BeKTOPOB. (234yacoB)

33 Cunyc, KOCUHYC, TAaHT€HC yIJIa, PaGora c 3HATh M MOHUMATD:
OCHOBHO€ TPUTOHOMETPHUECKOE y4EOHUKOM - IIOHATHS CUHYCA, KOCMHYCa U TaHreHca 11 yriios ot 0 °
TOXECTBO 10 180°;
. 97,98 - OCHOBHOE TPUTI'OHOMETPHUUYECKOE TOXKIECTBO;
34 CuHyc, KOCUHYC, TaHT'€HC yTJa, Pabora ¢ - (opmymBl IpUBEACHNUS;
OCHOBHOC TPUT'OHOMETPHUICCKOC y‘Ie6HI/IKOM, - (bOpMy_]]LI JJIA BEIYUCIICHUS KOOPAUHAT TOYKH,
TOXIACCTBO yueOHas COOTHOIIECHUS MEXIY CTOPOHAMU U yIIaMU
m. 97,98 MPAKTUYECKAS TPEYTOJILHUKA:
pa60Ta B - TEOpEMY O IJIOLIAAN TPEYTrOJIbHUKA,
rnapax - TECOPEMBI CHUHYCOB M KOCHHYCOB M U3MCPHUTCIbHBIC
35 ®opmyiibl ipuBeAcHUsA. DOpMyIIbI CocraBnenue @O0, CP paboThI, OCHOBAaHHBIC HA MCITOJIb30BAHUH ITHX
JUTS. BBIYMCIICHUS] KOOPAUHAT TOYKU OIIOPHOTO TEOpeM;
1. 98, 99 KOHCIIEKTa - OTIPECIICHNE CKASIPHOTO MPOU3BEICHUS BEKTOPOB;
36 | CooTHOLIEHUSI MEXY CTOPOHAMHU PaGora c oCp - YCIIOBHE NEPIICHAUKYIJISIPHOCTH HEHYJIEBBIX BEKTOPOB;
U YIJIaMH TPEYTOJIbHUKA. yUEOHHKOM, - BBIPAXXEHUE CKAIPHOTO IPOU3BEICHUS B KOOPAMHATAX
Teopema o mioniaau yueOHast
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TPEYrojJbHUKOB. Teopema CUHYCOB | MpakTUYECKas
.96, 97 pabora B
napax
37 Teopema o miomanu
TpeyrojapHUKoB 11.100
38 Teopema cunycos 1n.101
39 | Pemenue 3a1a4 1o teme
CooTHOIIEHUSI MEXTy CTOPOHAMU
U YTJIaMH TPEYTOJIbHUKA.
40 | Pemenue 3aga4 1o teMe
CooTHOIIEHUSI MEX/ly CTOPOHAMU
U YTJIaMH TPEYTOJIbHUKA.
41 Pewrenue 3anau o reme
CooTHOIIEHUSI MEX/ly CTOPOHAMU
U YTJIaMH TPEYTOJIbHUKA.
42 | Teopema kocunycos 1. 102 NuauBunyans nap
Has pabora ¢
CaMOOLICHKOM
43 Teopema kocunycos 1. 102
44 | PeuweHue TpeyrosbHUKOB 11. 103
45 Pemenne tpeyronbaukos 1. 103
46 | Pemenue TpeyrosnbHUKOB 1. 103 J0)
47 | UsmepurenbHbie padoTsl m. 104 VYyeOnas T
IIpaKTU4ecKas
pabota
48 CkansipHO€ ITPOU3BEICHUE NuauBunyans NPK
BEKTOPOB. YTOJI MEXIY BEKTOpaMH Hasi paboTa ¢
m. 105,106 CaMOOILIEHKOM
49 CkansipHOe MpoU3BEICHUE NunuBunyans [P
BEKTOPOB B KOOPJAUHATAX U €T Hasi pabota ¢
cBoiicTea 11.107 CaMOOLICHKOM
50 CBOICTBa CKAJIIPHOTO Yyebnas JAP3

M €ro CBOMCTBA.
- METOJIbI PEIICHUS TPEYTOJIbHUKOB.

YMern:
- OOBSICHATD, YTO TAKOE YTOJ MEXTY BEKTOPAMHU;
- IPUMEHSTH CKaJIIPHOE MPOU3BEICHUE BEKTOPOB MPHU
pEIIeHNN TEOMETPUICCKUX 3a]1ad.
- CTPOUTH YIJIBI;
- MNOPUMEHATH TPUTOHOMETPUUECKHWN ammapar IIpu
PCIICHHUH 3aJa4, BbIYHCIIATH KOOpI[I/IHaTBI TOUYKHU C
MTOMOIIIbIO CHHYCA, KOCUHYCA U TAaHTeHCA YTJIa;
- BBIYUCJISATH TLIOIIAAb Tpeyr OJIbHUKA I10 ABYM CTOpOHaM
U YTy MEXy HUMU;
- pelaTh TPEyrojabHUKH.
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npousseaeHus 1.108 IIpaKTUYECKast
pabota

51 [IpuMeHeHne CKaJIsIpHOTO Pemenue T
MIPOM3BEICHUS BEKTOPOB K MIPUMEPOB C
pELIEHNIO 3a/1a4. KOMMEHTHPOBA

HUEM

52 Pemenue 3agau no reme
«CoOTHOIIEHUS] MEXKYy CTOPOHAMHU
U YTJIaMU TPEYTOJIbHUKAY.

53 Pemrenue 3agad mo reme
«COOTHOILIEHUSI MEXKAY CTOPOHAMHU
Y yTJIaMU TPEYTOJIBHUKAY.

54 | Konmponvuas paboma Ne 2 no OIIN
meme «Coomnouienusn mexncoy
CMOpOHAMU U y2Niamu
mpeyzoibHUKAY.

55 | AHanu3 KOHTPOJILHOW PabOTHI.

Pabora Haj ommoOkamu.
5. I'napa XII. /IiMHa OKPYKHOCTH U ILIOINAAbL Kpyra (164)

56 [IpaBuibHBINE MHOTOYTOJIbHHUK. CocraBnenue @0, T3 3HATh M IOHMMATh:
OKpY>KHOCTb, OMIMCAHHAS OKOJIO OIIOPHOTO - OIIpeEIICHNE NMPAaBUIIBHOIO MHOTOYT'OJIbHHKA;
MPaBUILHOIO MHOTOYTOJIbHUKA KOHCIIEKTa - TeOpeMbl 00 OKPY>KHOCTH, OITUCAHHOM OKOJIO
m. 109,110 MPaBWILHOI'O MHOTOYTOJBHUKA, U OKPYKHOCTH,

57 OKpy»XHOCTb, BOMCaHHAs B BIHCAHHOW B MPaBUJIbHBIH MHOTOYTOJIbHUK;
MPaBUIILHBIN MHOTOYTOJIBHUK - (hopMyIBI U1 BBIYMCIICHUS YTUIa, TUIOIIAIU U CTOPOHBI
n.111 IIPaBUJILHOIO MHOTOYTOJIbHUKA U paguyca

58 DopMyIIBI TSI BEIYUCICHUS Pabota c HNPK BIMCAaHHOU B HETO OKPY>KHOCTH;

IJIOILA I TPaBUIILHOTO Y4eOHUKOM - (opMyTIBI IUIMHBI OKPY>KHOCTH U AYTH OKPY>KHOCTH;
MHOT'OYTOJIbHUKA, €T0 CTOPOHBI U - (hopmyBI TUIOIIAIM KPYTa U KPYTOBOTO CEKTOPA;
paauyca BOMCAaHHON OKPYXHOCTH

m 112 Ymers:

59 | Pemenue 3aa4 Ha BBIYMCIIEHUE Pemenne - BBIYUCJATD IJIOIIAAN U CTOPOHBI NIPAaBUIIbHBIX
IIomanay, CTOpOH IIPaBUIBHOTO IIPUMEPOB C MHOTI'OYT'OJIbHUKOB, pailyCOB BIIMCAHHBIX 1
MHOI'OYI'OJIbHUKA U PaJnyCOB KOMMEHTHUPOBA ONHUCAHHBIX OKPYKHOCTEH;

BIIMCAHHOM U ONMCAHHOMN HUEM - CTPOUTH IPaBUIIbHbIE MHOTOYT'OJIbBHUKH C TOMOIIBIO
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OKPY’KHOCTH.

LUPKYJIS U JIMHEUKY;

60 | Pemenue 3a1a4 Ha BBIYUCIICHUE Pemenue - BBIYMCIIATH JJIMHY OKPY>KHOCTH, JUJIUHY TyTH
IJIOILAIU, CTOPOH MPABUIIBHOTO MIPUMEPOB C OKPY>KHOCTH;
MHOTOYTOJIbHUKA M PaJINyCOB KOMMEHTHPOBA - BBIYUCJIATH IUIOLIAb KPyTra U KPyrOBOI'O CEKTOpA.
BIMCAaHHOW U ONKMCAHHOMU HHUEM
OKPY>KHOCTH.

61 ITocTpoeHue npaBUIIBHBIX NunuBunyans nap
MHOI'OYTOJIbHUKOB 11.113 Hasi paboTa ¢

CaMOOLICHKOM

62 JInuHa OKpYXHOCTH U IIOIIAdb Pemenue

kpyra. JlnuHa okpysxHoctu 11. 114 IIPUMEPOB C
KOMMEHTHPOBA
HUEM

63 JnmuHa OKpY’>KHOCTHU M IUIOIIAb
Kkpyra. JInuHa okpyskHocTH 11. 114

64 [Tnomane kpyra. [lnomans YyebOuas OoCP
KpyroBoro cekropa . 115, 116 IIpaKTUYECKast

pabota B
napax

65 | [Inomans kpyra. Ilnomane
Kpyrosoro cektopa 1. 115,116

66 | Pemenue 3a1a4 o TeMe IJaBbl YueOHas HNPK
«JlmmHa OKPY>KHOCTH U TUIOIIA/Ib MpaKTU4ecKas
Kpyray. pabota

67 Pemenne 3amau mo teme «/[anna VYueOHast @0
okpy>kHocTH. [Tnomans kpyray. MpaKkTUYecKast

pabota

68 Pemenue 3amgad no reme «/lmmHa I1P
okpy>kHOCTH. [Inomans kpyray.

69 Pemenne 3agau mo teme «/launa NunuBunyans JP3
okpykHOCTH. [Tn0omans kpyray. Hasi paboTa ¢

CaMOOLICHKOM

70 Pemenne 3amau mo teme «/[amnna VYueOHast
okpy>kHocTH. [Tnomans kpyray. MpaKkTUYecKast

pabota
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71

Konmponvnas paboma Ne3 no
meme «/[nuna oxkpyscnocmu u
n10uWaodsb Kpy2a»

OIIN

6.

I'nasa XIII. /IB

wxxenus (8 )

72 [TonsiTne nBUXKEHUS. PaGora c T3 3HATh U IOHUMATh:
OTto0paskeHue MmIOCKOCTH Ha cedsl. y4eOHUKOM - omnpejieseHue ABUKEHUSI U €ro CBOMCTBA;
[Tonsitue nBuxenus. OceBas u -IIPUMEPHI ABUKEHHUS: OCEBYIO U LICHTPAIBHYIO
LEHTpaJIbHAsl CAMMETPUU CUMMETPHH, NapaJuIeIbHbII NePEeHOC U ITOBOPOT;
n. 117-119 - IIpU IBUKEHUH JI00ast purypa nepexouT B

73 [TapannenbHbIN IEPEHOC U PaGora ¢ OCP paBHYIO e purypy;
oBopoT. IlapannensHslii nepeHoc y4eOHUKOM, - DKBUBAJICHTHOCTB IIOHSATUU HAJIOKEHUS U
m. 120 yueOHas JIBUYKCHUS

MpaKTUyecKas YMmerh:
pabota B -OOBSICHATH, YTO TaKOE€ OTOOpPaKEHUE INIOCKOCTH
napax Ha ceos;

74 | IloBopor 1. 121 CP -CTpOUTh 00pa3pl (GuUryp MNpu CHUMMETPUSIX,

75 Pewrenue 3anau o reme Pemenue NPK napaJiieJIbHOM MEPCHOCC U MOBOPOTE;
«JIBrKEHMS PUMEPOB C - peuiaTh 3aJ1auu C MPUMEHEHUEM JBHUKEHUIM.

KOMMEHTHPOBA
HUEM

76 Pemrenue 3agad mo reme NunuBunyans JP3

«/IBrxeHMSI» Hasi paboTa ¢
CaMOOIICHKOH
77 | Pemenue 3a1a4 no teme YueOHas o0
«JIBUKEHUS» MPAKTUYECKAS
pabota
78 3ader no TeMe «/IBHKEHUS YueOHas CP
IIpaKTU4ecKas
pabota

79 | Konmponvuas paboma Ne 4 no OIIN

meme: «/leusrcenuny
7. 'naBa XIV. HauaabHble cBeJleHUs1 n3 crepeoMeTpru (8 yacos)

80 | Muororpannuku. [Ipeagmer PaGora c T3 3HATH M IOHUMATH:

crepeometpuu 1. 122. Tlpuzma. y4eOHHUKOM -4TO U3y4aeT CTEPEOMETPUS;

[Tapannenenunen n. 123-125

-UMCThb NNPCACTABJICHHUC O TCJIaX WM IIOBCPXHOCTAX B
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81 O6mwem Tema 1. 126 VYuebHas OCP MIPOCTPAHCTBE;
MpaKTU4ecKas -3HaTh (opMynbl AJisi BBIYKUCIEHHUS ILIOLIAJIeH
pabota B MOBEPXHOCTEH U OOBEMOB TEIl.
napax YMerh:
82 CaoiicTBa IpSIMOYTOJIBHOTO CocraBnenue nJp BBIIIOJIHATH YEPTEKU F€OMETPUUECKUX TEIL.
napauienenunena n. 127 OIIOPHOT'O
KOHCIIEKTA,
83 [Mupamupa m. 128 Pemenne HNPK
IIPUMEPOB C
KOMMEHTHPOBA
HUEM
84 Tena u MOBEpXHOCTH BpAIICHUS. PaGora ¢ DO
HMunusaap o. 129 Y4eOHHUKOM
85 Konyc 1. 130 VYyebnas ocCp
IIpaKTU4ecKas
pabota
86 | Chepamnmap m. 131 WunuBuyanb T3
Has pabora ¢
CaMOOLICHKOM
87 | Chepammap m. 131 JP3
8. O6 akcuomax reomerpuu (2 4)
88 006 akcroMax IJIaHUMETPUHU PaGora c o0 3HATh M MOHUMATh:
y4eOHUKOM - aKCHOMAaTH4€CKOEe IOCTPOCHUE T€OMETPUH;
89 | O0 akcuoMax IIaHUMETPUH 0]0) - OCHOBHBIE aKCMOMBI €BKJINJ0BON T€OMETPHUH,
reoMerpuu JloGaueBckoro.
9. lloBTOpenue. Pemenune 3anau (13 4)
90 | IloBTopenue. Pemienue 3aaa4 no Pemenue njp Ymern:
TeMe «BekToph. MIPUMEPOB C - OTBEYaTh Ha BONPOCHI [0 U3YyUYEHHBIM B TEUEHHE TOfa
KOMMEHTHPOBA TeMaM;
HUEM - IPUMEHSATH BCE U3yUEHHbIE TEOPEMBI IIPU PEIICHUN
91 [ToBTOpenue. Pemenne 3aqa4 no NunuBunyans J1P3 3aj1a4;
TeMe «MeTo1 KOOpAHHATY. Hasi pabota ¢ - peliaTh TECTOBbIE 3aJaHKs 0a30BOTO YPOBHS;
CaMOOLICHKOM - pemaTh 3aa4y MOBBIILIEHHOTO YPOBHS CIOXHOCTH.
92 [ToBTOpenue. Pemenue 3a1a4 no YyebOuas T
TeMe «Pelenne TpeyrojbHUKOBY. IIpaKTU4ecKasi
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pabora

93 | Umoeosas koumponvHas paboma Ol
94 | IloBTropenue. Pemienue 3amay no YueOHas CpP
TeMe «/ln1Ha oOKpy»)HOCTH U MpaKTU4ecKas
TUIOIIAh KPYTay. pabota
95 [ToBTOpenue. Pemenue 3a1ay no Pemrenue DO
TeMe «/|mMHa OKPYKHOCTH U MIPUMEPOB C
IIOLIAb KpyTay. KOMMEHTHPOBA
HUEM
96 [ToBTOpenue. Pemenue 3a1ay no Pemrenue DO
TeMe «/IBuxkeHwus» MIPUMEPOB C
KOMMEHTHPOBA
HUEM
97 [ToBTOpenue. Pemenue 3aaa4 no Pemrenue DO
Teme «Pelenue TpeyroibHUKOBY. MIPUMEPOB C
KOMMEHTHPOBa
HUEM
98 | [loBTopenue. Pemienue 3amay no Pemenue @O0, CP
TeMe «Pelienue TpeyroibHUKOBY. MIPUMEPOB C
KOMMEHTHPOBA
HUEM
99 | IloBTopenue. Pemienue 3amay no Pemenue o0
TeMe «MeTo1 KOOpAUHATY. MIPUMEPOB C
KOMMEHTHPOBA
HUEM
100 | IloBTOpenue. Pemenue 3anay no Pemenue o0
TeMe «MeTo1 KOOpAUHATY. MIPUMEPOB C
KOMMEHTHPOBA
HUEM
101 | IloBTOpenue. Pemenue 3anay no Pemenue HNPK
teme «[Imomaamy. MIPUMEPOB C
KOMMEHTHPOBA
HUEM
102 | IloBTOopenue. Pemenue 3anay no Pemenue HNPK
TeMe «/IBHKEeHUSI. IPUMEPOB C

25




KOMMEHTHPOBA
HUEM

OCP — obOyuaromias caMmocTosiTebHast paboTa
JIP3 — nuddepeHmpoBanHOE pelIeHNE 3a1a9
®O- ppoHTANBHBII ONPOC

WN/IP — uaauBuayanbHas pabota y JOCKH

T3 — TBOpUeckoe 3a/1aHne

NPK — nnauBuayanbHas paboTa 1Mo KapToukam
CP — camocTosTensHas paboTta

ITP — mpoBepouHas pabota

T — tecroBas pabora

OIIN - OpoHTaNBHBIN IHCBMEHHBIM KOHTPOJIb
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