MUWHWCTEPCTBO ITPOCBEIEHUSI POCCUICKOMN ®EJTEPAIINN
MunucrepcrBo o0pasoBanus 1 Hayku PecnyOosiukn larectan
MO " XacaBropToBckuii paiion "

MBOY "Junaupeiickas COLL Ne3"

PACCMOTPEHO COMNACOBAHO YTBEPXAEHO

Pyk LLUMO 3amecTutenb anpektopa no YBP OunpekTop

A6aypawmgosa M.P Magmmaromaesa b .A. Canasosa M.K.

Mpotokon Ne MpoTokon Ne Mpukas Ne

ot 2022r ot 2022r ot 2022r
PABOYAJS ITPOTPAMMA

y4eOHOTo npeaMeTa
«'EOMETPUS»

s 10 kmacca cpeanero oomiero oopa3zoBaHus
Ha 2022-2023 y4eOHBbIii rox

Cocrasurenb: Adaypamunaosa M.P.,
YUYUTECIIb MAaTCMAaTUKH

Juaupeii 2022



Pabouyas nporpamma
HaumenoBanue yueOHoro npenqmera MartemaTnka (reoMeTpusi)
Kracc 10
YpoBeHb: 0CHOBHOE 00111ee 00pa3oBaHHue
KonunuectBo yacoB no yue6HOMy miiany: Bcero 70 4acoB B roji; B HeleJll0 2 4yaca
[TnaHupoBaHMe COCTaBIEHO HA OCHOBE cOOpHUKa padounx nporpamm «I'eomerpusi. [IporpamMmmebl 001meo0pasoBaTebHbIX yupesxaeHuii. 10-11 kiaaccoi»
JI.C. Aranacsu, B.®. bByry3os, C.b. Kagomues u ap. — 11 uza. — M. : IIpocBemenne, 2019r. — 255 c.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA YYEBHOI'O ITIPEJIMETA

[Iporpamma obecrieunBaeT JOCTHKEHUS CIETYIOIIUX PE3YIHTaTOB OCBOSHHS 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIIeT0 00pa3oBaHusI:

JInuHoOCTHBIE Pe3yaIbTAThHI:

- BKJIFOYAIOIIUX TOTOBHOCTH U CIIOCOOHOCTH OOYUYAIOIIMXCS K CAMOPA3BUTHIO, JTHYHOCTHOMY CaMOOIIPEICICHHUIO U CAMOBOCITUTAHUIO B COOTBETCTBHUH C
00I1eueI0BeYECKUMHU [IEHHOCTSMU;

- chopMHUPOBAHHOCTP WX MOTHBAIIMH K OOYUICHHIO U IIeJICHAPABICHHON MTO3HABATEIILHOM JIEATEIIbHOCTH, CHCTEMBI 3HAUMMBIX COIMATBHBIX M MEXTMYHOCTHBIX
OTHONICHUH, IIEHHOCTHO-CMBICTIOBBIX YCTaHOBOK;

- CITOCOOHOCTDH CTaBUTH IICJIM U CTPOUTH KU3HECHHBIC TIJIAHbI;

- TOTOBHOCTh U CITOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPUECKON M OTBETCTBEHHOM JESTENbHOCTH;

- HaBBIKM COTPYJTHHUYECTBA CO CBEPCTHUKAMMU, JE€THMH MIIJIIIETO BO3pAcTa, B3POCIBIMUA B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOW, Y4eOHO-MUCCIIeI0BATEIhCKOM,
MPOEKTHOM U JPYyTUx

BUJIaX JCATECILHOCTH,

- TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMO0Opa30BaHUI0, HAa MTPOTSHKEHUH BCEH KU3HU;

- CO3HATEIHbHOE OTHOMICHHE K HETTPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHIO YCTIEITHON MPO(EeCCHOHATBHOM U 00IIECTBEHHOH IS TETFHOCTH.
MertanpeamMeTHble pe3yJabTaThl:

- BKJTFOYAIOIIUX OCBOCHHBIC 00YUJAOIUMUCS MEXKITPEIMETHBIC MIOHATUS M YHUBEPCATBLHBIC YUeOHBIC JCHCTBUS (PETyJISTUBHBIE, [T03HABATEIIHHBIC,
KOMMYHHUKATHBHBIE);

- CaMOCTOSITEIPHOCTh B TUIAHUPOBAHUU U OCYIIECTBICHUH YIeOHOM JEATSIIEHOCTH W OPTaHU3aI[uN YIeOHOTO COTPYAHHYECTBA C IeIarOraMH U CBEPCTHUKAMU;
- CIIOCOOHOCTH K MOCTPOSHUIO MHAWBUIyallbHOM 00pa3oBaTeNbHON TPAeKTOPHH, BIa/IeHHE HaBbIKaMH Y4eOHO-HCCIIeI0BATENbCKOM, TPOSKTHOM U COIMANTLHOM
NeSTEIIbHOCTH,

- YMEHHUE CAMOCTOSITETTFHO OMPEENATh [EMH JeSTEIbHOCTH U COCTABIISATH TUIAHbI IEATEHbHOCTH; CAMOCTOSITENIFHO OCYIIECTBIATh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATH JIATSIIBHOCTH;

- HCTIOJIb30BaTh BCE BO3ZMOXKHBIE PECYPCHI JUJIS TOCTHKEHUS TTOCTABIICHHBIX IIeIeH U pealn3aliy MJIaHOB JesITeIbHOCTH;

- BBIOMPATH YCIICNTHBIC CTPATETHH B PA3JIMYHBIX CUTYAIIUSX;

- YMEHHUE MPOAYKTUBHO O0IATHCS U B3aUMOICHCTBOBATH B IIPOIIECCE COBMECTHOM AESITENbHOCTH, YYUTHIBATH MO3UIIUHU IPYTUX YUACTHUKOB ACSITENLHOCTH,

s exTuBHO paszpeniaTb KOHOIUKTHI;

- BIIaJICHHE HaBbIKAMU MTO3HABATEIbHOM, YU€OHO-UCCIIEeI0BATENILCKON U MPOEKTHOM e TeNIbHOCTH, HAaBBIKAMU pa3pelIeHust mpooiem;

- CITOCOOHOCTH ¥ TOTOBHOCTB K CAMOCTOSITEIILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHYSCKUX 3a/1a4, MPUMEHEHHUIO Pa3INYHBIX METO/I0B TTO3HAHMUS;



- TOTOBHOCTh M CIIOCOOHOCTH K CAaMOCTOSATEIILHON MH(OPMAIMOHHO- TTO3HABATEIILHON JEATEIbHOCTH, BKIIOYAsl YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX
uH(pOpMAITNN, KPUTHYECKH OIICHUBATh U MHTEPIIPETUPOBATH HH()OPMAIIHIO, TTOJTyIaeMyI0 U3 PA3IMYHBIX HCTOYHHKOB,
- YMEHHE HCTIOIb30BaTh CPEJCTBa MHPOPMAIITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TexHOJorui (nanee — IKT) B pemieHny KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpTaHW3AIMOHHBIX 33]1a4 ¢ COOTI0ACHIEM TPeOOBAHUI IPTOHOMUKH, TEXHUKH 0€30MMaCHOCTH, THTUEHBI, PECypCcOCOepPEKeHHUS, TPABOBBIX U ATHYESCKUX HOPM, HOPM
uH(MOPMaIMOHHON 06€30MaCHOCTH;
- BJIQJICHUEC HABBIKAMH MTO3HABATEIIEHON pe(IICKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBHIA U MBICTUTEILHBIX TIPOIECCOB, X PE3YJIbTATOB M OCHOBAHHIA, TPAHUI]
CBOETO 3HAHUS U HE3HAHMS, HOBBIX TIO3HABATEILHBIX 33/1a4 U CPEJICTB X JOCTHIKCHHS.
IIpenmeTHbIE pe3yJbTAThI:
-BKJTFOYAIOIIMX OCBOCHHBIC 00YUYAIOIIMMHUCS B X0JIe U3YUCHHUS y4eOHOTO IIpeAMETa YMEHHUS, BUJIBI ACATEIHBHOCTH I10 TIOJYYCHHIO HOBOTO 3HaHMS B paMKaX y4eOHOTO
peaMeTa, ero Mpeodpa3oBaHUI0 U MPUMEHEHHIO B YI€OHBIX, YICOHO-TIPOCKTHBIX M COITUATBHO-TIPOCKTHBIX CUTYAIIHSIX;
- opMHpPOBaHHE MAaTEMAaTHYECKOTO THIIA MBIIUICHUS, BIaJICHHE T€OMETPHIECCKON TEPMHUHOJIOTHEH, KITIOUYEBBIMU TOHATUSAMHU, METOIAMH M IIPUEMAMH;
- chopMHpPOBAaHHOCTH TIPEJICTABIICHHUIA O MaTEMAaTHKE, O CITOCO0aX OIMMCAHUS HA MATEMATHYECKOM SI3bIKE SIBJICHUN PEaTbHOTO MUPA;
- cOPMHUPOBAHHOCTH MPEACTABICHUI O MAaTEMAaTHUECKHUX MMOHATHAX, KaK O BAXKHEHIIINX MAaTEMAaTHYECKUX MOJICIISX, TIO3BOJISIFONTUX OMUCHIBATh U U3y4YaTh Pa3HbIC
TIPOIIECCHI U SBJICHHMSI; IOHUMAaHUE BO3MOXXHOCTH aKCHOMATHYECKOTO TIOCTPOSHUSI MAaTEMAaTHYECKUX TEOPU;
- BJIQJICHHE METOJIaMH JI0OKA3aTelIbCTB M aJITOPUTMOB PEIIICHHUS;
- YMEHUE MX IPUMEHSTh, IPOBOJIMUTH JOKA3aTEIIbHBIC PACCYXICHHS B X0JI¢ PEIICHUS 3a/1a4;
- BJIQJICHHE OCHOBHBIMH MOHATHSAMH O TUIOCKHX W ITPOCTPAHCTBEHHBIX T€OMETPUICCKUX (PUTYpaX, UX OCHOBHBIX CBOMCTBAX;
- chopMHPOBAaHHOCTH YMEHHSI pAaCIIO3HABATH HA YEPTEKAX, MOJICIISAX U B PEATBHOM MUpPE T€OMETpHUIECKHAE QUTYPHI;
- IPUMEHEHUE U3YYCHHBIX CBOMCTB TeOMETpUUYECKHUX (GUTYp U (HOPMYJT TSI pEIICHUS TEOMETPUUYSCKHX 3a/1a4 U 33]1a4 C MPAKTHYECKUM COJIepKaHUEM;
- BJIQJICHNE HABBIKAMH MCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX ITPOTPaMM TIPH PEIICHUH 3a7ad.
Hcnoab30BaTh NPHOOPETEHHBbIE 3HAHNSI K YMEHHSI B MPAKTHYECKOH esiTeJIbHOCTH M TOBCETHEBHOM KU3HU J1JI51:
-MCCIieIOBaHUs (MOJISTHPOBAHUS ) HECIIOKHBIX MPAKTHYSCKUX CUTYAIMi Ha OCHOBE U3YUEHHBIX (DOPMYIT U CBOMCTB (pHTyp;
-BBIYMCIICHHUS JITUH, TUIONIAICH 1 00bEMOB peabHbIX 00BEKTOB MIPH PEIICHUU MPAKTHYCCKUX 3a]1a4, HCTIOB3Ys IMPU HEOOXOMMOCTH CIIPABOYHUKU U
BBIUMCIIUTEILHBIC YCTPOMCTBA
B pe3ynbTare n3ydeHus reoMeTpun 00yJaronTuics HAYYHTCS:
e PACIIO3HABATH HA YEPTEIKAX H MOJICTISIX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTH TPEXMEPHBIC OOBEKTHI C UX OMUCAHMSIME, U300paKCHHUSIMU;
e OTIMCHIBATh B3aMMHOE PACITOJIOKEHUE MIPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE, AP2YMEHMUPOBAMb C80U CYAHCOCHUSL 00 IMOM PACNOLONHCEHUU,
e AHAJIM3UPOBATH B MPOCTEHUIITUX CITyJasX B3aMMHOE PACIIOIOKECHHE 00bEKTOB B IPOCTPAHCTBE;
e 1300pakaTh OCHOBHBIE MHOTOT'PAHHHUKHU U KPYTJIbIC TEJIa, BHIMOIHATD YEPTEIKHU M0 YCIOBUSM 3a/1a4;
e CTPOUTH MPOCTEUTITHE CEUCHHS Ky0a, IPU3MBI, ITHPAMUJIB;
e pPEIIaTh INIAHUMETPUUICCKUE U TTPOCTEHUINNE CTEPEOMETPUUYECKHE 3a]a4H Ha HaX0XKJICHHE TEOMETPUUECKUX BEIMYNH
(nyuH, yrii0B, MIOMIaAeH, 00bEMOB);
e HICITOJIB30BATh MPHU PEIICHUH CTEPEOMETPUUSCKHX 3a/1a4 TJIaHUMETPHIEeCKUe (haKThl U METO/IBI;
e TIPOBOJIMTH JIOKA3aTEIIbHBIC PACCYXKICHHS B X0JI¢ PEIICHUS 3a1ad.
OOyyUaroIUIACs HOJIYHUM 603 MOHCHOCHIb:
e peuams HCUZHEeHHO NpaKmuiecKue 3a0adu,
e CAMOCMOAMENLHO NPUOOPEMAmMb U NPUMEHAMb 3HAHUA 8 PA3IUUHBIX CUMYAYUSX, pabOmams 8 2pynnax,
*  apeYMEeHmuposams U OMCMausams 8010 MoOUK)y 3PeHUs;
e yMemb CAyulamos Opyeux, U361eKamv Y4eOHYI0 UHGOPMAYUIO HA OCHOBE CONOCIMABUMENbHO20 AHAIU3A
00vexkmos,



e NOIL308AMBCI NPEOMEMHbIM YKA3amenemM SHYUKIONeOUll U CHPABOYHUKOS OJisl HAXONCOCHUsL
ungopmayuu,
e CAMOCMOSIMENbHO OCUCMBO8AMb 8 CUMYAYUU HeONPeOeIEHHOCIU NPU PEUUEHUU AKMYATbHBIX 051 HUX
npoonem.
e V3HAMb 3HAYEHUE MAMEMAMULeCcKOU HAYKU OJis peuleHusl 3a0ay, 603HUKAIOWUX 6 MeOpUU U NPAKMUKe, WUPOmy U 8 mo JHce Pemst 02PaAHUYEHHOCMb
NPUMEHEHUs. MAMeMAMU4ecKux Memooos K aHaIU3y U UCCIe008AHUI0 NPOYECCO8 U S8IeHUL 8 npupoode u obujecmae;
e V3HAMb 3HAYEHUE NPAKMUKU U 8ONPOCOB, BOSHUKAIOWUX 6 CAMOU Mamemamuxe 0Jist (YOPMUPOBAHUsL U PA3BUMUS MAMEMAMUYECKOU HAYKU, UCTOPUIO
Pazeumus 603HUKHOBEHUS U PA3GUMUSL 2e0OMEeMPULL,
e NPUMEHSIMb YHUBEPCANbHDIL XAPAKMeEP 3AKOHO8 I0UKU MAMEMAMUYECKUX PACCYHCOEHU, UX NPUMEHUMOCTb 80 6CEX 0DIACIAX Yel08eYeCKOll
0esAmenbHOCMU, 8ePOSIMHOCIHBII XAPAKMep PA3IUYHbIX NPOYECCO8 OKPYHCAIOWE20 MUPA,

COAEPXAHMUE YYEBHOI'O ITPEIMETA

1. Hexoropsle cBe1eHus U3 ILIAHUMETPUH
VYTIIbl U OTPE3KHU CBSI3aHHBIE C OKPYKHOCTBIO. Perenue TpeyronsHukoB. Teopema Menenast u UeBbl. Dmuric, runepOosa u nmapadosa
OcHogHas yenb- TO3HAKOMHUTH 00YYaIOIIUXCS C TEOpeMaMH 00 yriie MeX]ly KacaTelbHOM 1 XOpA0oi, 00 OTpe3Kax MepeceKaroInxcsi XOp/I, 0 KBaJApaTe KacaTelbHOH, O
CBOMCTBaxX W TMPHU3HAKAX BIHCAHHOTO U OMHCAHHOTO YETHIPEXYyrosibHUKA. DOpMyIUpoOBaTh ONPENEICHHs dJUIUICA, TUIIEPOOIbl U 1Mapadoibl, BHIBOJUTH HX
KaHOHMYECKHE YPaBHEHUS U U300pakaTh STH KPUBBIE HA PUCYHKE.
2. Beenenue
IIpenmet crepeomeTpun. AKCHOMBI cTepeomeTpun. HeKoTopbie clieICTBUS U3 aKCHOM.

OcHogHas yenb — MMO3HAKOMUTH O0YYAIOIINXCS C COJEPKAHUEM Kypca CTEPEOMETPUH, C OCHOBHBIMH MOHSATUSMHU M aKCHOMaMU, MPUHSATHIMUA B JAHHOM Kypce,
BBIBECTU TIEPBBIC CIICICTBHUS U3 aKCHOM, JaTh MPEACTABICHHUE O TEOMETPUUECKUX TeNaX M UX MOBEPXHOCTAX, 00 M300pakeHUH MPOCTPAHCTBEHHBIX (PUTYp Ha
yepTexe, O IPUKIAJHOM 3HAYEHUHU T€OMETPHUH.

N3yuenue crepeoMeTpun TOJDKHO Oa3WpoOBaAThCS HA COUETAHWU HATJBIAHOCTU W JIOTHYECKOW cTporoctu. Onopa Ha HArIsSIHOCTh — HEMPEMEHHOE YCIIOBUE
YCIIEIIHOTO YCBOCHHSI MaTepuana, U B CBS3M C 3TUM HYXXHO yJIETUTh OONBIIIOe BHUMAHUE NMPABUIBHOMY M300paKEHUIO HAa YepTexke MPOCTPAHCTBEHHBIX (UTyp.
OnHako HaAMSIIHOCTH JOJKHA OBITH MPOHM3aHa CTporou jorukoil. Kypc crepeoMerpuu mpeabsiBiAsSET B 3TOM OTHOIICHMHM 0oJiee BBICOKHE TPEOOBaHHS K
oOyuaromuMmcsi. B otnuune oT Kypca MJIaHUMETPUHU 37EeCh YKE€ ¢ caMOro Hadana (hOpMyIHpPYHOTCS aKCHOMBI O B3aMMHOM DACIIOJIOKEHHHM TOYEK, MPSIMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE, U JaJ€€ M3yYEHHWE CBOWCTB B3aMMHOIO PACIIOJIOKEHUS MPSAMBIX M IIOCKOCTEM MPOXOJUT HAa OCHOBE ITUX AKCHOM. TeM caMbIM
3a/1a€TCsl BBICOKMI YPOBEHb CTPOTOCTH B JIOTHYECKUX PACCYKACHUAX, KOTOPBIA JOJIKEH BBIACPKUBATHCS HA MPOTSKEHUU BCETO Kypca.

3. Mapa/ieJbHOCTH NPSIMBIX H ILIOCKOCTEH
[TapannenbHOCTh MPAMBIX, MPSAMOM M IIOCKOCTH. B3anMHOE pacnosokeHue ABYX MPSMBIX B MPOCTPAHCTBE. YTON MEXAy AByMs mHpsMbiMu. [lapamienbHOCTh
mockocren. Terpasnp u mapasienenumne].

Ocnognas yenp — chOpMUPOBATH MPEACTABICHUS YYAIIMXCS O BO3MOXKHBIX CIIy4asX B3aMMHOIO PACIOJOXKEHHUS ABYX HPSMBIX B MPOCTPaHCTBE (TPSIMbIE
MEePECEKAIOTCS, TIPSMbIE TapaJUICIbHBI, MPSIMbIE CKPEIIMBAIOTCS), MPSAMONW U TUIOCKOCTU (TIpsSMasi JIGKUT B TIJIOCKOCTH, MpsiMasi U TUIOCKOCTh TEPECeKaroTcs,
npsiMasi ¥ MI0CKOCTh MapasielbHbl), U3yYUTh CBOWCTBA U MPU3HAKH MAPAIIEIBHOCTH MPSAMBIX U TIOCKOCTEH.

Oco0eHHOCTh TAHHOTO Kypca COCTOUT B TOM, YTO YK€ B IEPBOM IJIaBe BBOJASTCS B pACCMOTPEHHUE TETPAd P U MapajuIeIeIUIel U YCTaHABIUBAIOTCS HEKOTOPHIE
UX CBOMCTBa. DJTO JaeT BO3MOXHOCTh OTpalaThIBaTh MOHATHUS MNapaUIETbHOCTH NPSAMBIX U IUJIOCKOCTEH (a B CHEAYIOLIEH TI1aBe TakKe M TOHSITHS
NEePHEHANKYJISIPHOCTA TPSMBIX U TIJIOCKOCTEH) HAa STUX JBYX BHJIOB MHOTOIPAHHHMKOB, YTO, B CBOIO O4Yepeb, CO3JACT OINPEICICHHBIA 3aJeNl K TIJIaBe
«MHuororpanHukn». OTAENbHBIA TYHKT MOCBSIIEH MOCTPOCHUIO HA YEPTEXKE CEUCHHUM TeTpa’zpa W Mapajuielenunena, YTo MPeACTaBISIeTCs] BaXKHBIM KAk s
pelieHus: TeOMETPUUYECKHX 3aJ1a4, TaK U, BOOOIIE, IJIsl PA3BUTHSI MPOCTPAHCTBEHHBIX MPEJCTABICHUN yUaluXxcsl.

B pamkax 5Toil Tembl ydalruecss 3HAKOMATCA TaKXKe C TapaieIbHbIM MPOCKTUPOBAHHEM U €r0 CBOWCTBAMH, HCIHOJIB3YEMBIMH TPU HU300paKEHUU
MPOCTPAHCTBEHHBIX (DUTYpP HA YEPTEKE.



4. TepneHAUKYJSAPHOCTH NPAMBIX H ILIOCKOCTE
[IepnieHAUKYISAPHOCTh NMPSAMOM M IUIOCKOCTH. lIepneHauKysIssp M HAKJIOHHBIE. YTOJ MEXIy NPAMOW M INIOCKOCTBIO. JIByrpaHHbI yrou. IlepnenaukyssipHOCTB

IJIOCKOCTEM.

Ocnoénas yenv — BBECTU NMOHSATHUS NMEPHEHAMKYISIPHOCTH NPSMBIX M IUIOCKOCTEH, M3YUUTh MPU3HAKHU NMEPHEHAUKYISIPHOCTH NPSIMON M IUIOCKOCTH, JIBYX
IIJIOCKOCTEM, BBECTH OCHOBHBIE METPUYECKUE IOHATHUA: PACCTOSHUE OT TOYKHM JO INIOCKOCTH, PACCTOSHHUE MEXKIY MapajuleIbHbIMU IUIOCKOCTAMH, MEXKIY
NapaJUICIbHBIMU TIPSMOM M IUIOCKOCTBIO, PACCTOSIHUE MEXKJY CKPEIIMBAIOUIUMUCA IPSIMBIMHM, YroJ MEXAY IPSAIMOM M IUIOCKOCTBIO, YTOJI MEXAY ABYMS
IIJIOCKOCTSIMU, U3Y4YHUTh CBOMCTBA IIPSIMOYTOJIBHOIO MapajuleIeuIe/a.

[TonsiTHE MEpNEHANKYISIPHOCTH U OCHOBAHHBIE HA HEM METPUUYECKUE MOHATHUS (PaCCTOSIHUSL, YIJIbl) CYIIECTBEHHO PACIIUPSIOT KJIACC CTEPEOMETPUUYECKUX 3ajad,
HOSBIISIOTCS. MHOTO 3a/1a4 Ha BBIYHUCIICHUE, ITUPOKO UCTIONb3YIOLINX U3BECTHbIE (DAKTHI U3 IIAHUMETPHUH.
S. MHOrorpaHHuKH
[Tonarue MmHOrorpannuka. Ilpusma. [lupamuna. IIpaBuabHbIE MHOTOTPAHHUKH.
OcnosHnas yenb — NO3HAKOMUTHh 00YYarOIIUXCSl ¢ OCHOBHBIMU BHJIaMH MHOTOTPaHHHUKOB (MpU3Ma, MUPaMU/a, yceueHHast nupamuaa), ¢ popmynoit Ditnepa s
BBIITYKJIBIX MHOTOIPAHHUKOB, C IIPABWJIBHBIMA MHOTOTPAaHHUKAMU U 2JIEMEHTAMU UX CUMMETPHH.

C nByMs BHJAMH MHOTOTPAaHHUKOB — TETPa’ApoM M MNapajiesienunesoM — oOydaroluecss YK€ 3HaKOMbl. Tenepp 3TH NPEACTaBICHUS PaCIIUPSIOTCS.
MHororpaHHiK omnpenensieTcs Kak IMOBEPXHOCTb, COCTaBJIEHHAs W3 MHOTOYTOJbHUKOB W OrpaHUYHUBAIOLIAsi HEKOTOPOE TI'€OMETPUYECKOE Telo (Ero Toxe
Ha3bIBal0OT MHOTOI'PAaHHUKOM). B CBSI3M € 3TUM yTOUHSIETCS CaMO MOHATHE T€OMETPUUYECKOTO Tella, I Yero BBOAUTCS €Ile Psii HOBBIX MOHATUH (IpaHUYHAas TOUKa

q)HprBI, BHYTPCHHSAA TOYKA U T. I[.). YcBoeHne ux He ABJIIeTCs 00513aTENbLHBIM JJIA BCEX o6yqa}01111/1x051, MOXHO OI'paHUYUTHCA HAIJIAAHBIMU IMMPCACTABICHUAMU O
MHOT'OT'paHHUKAx.

6. 3aki0unTEIbHOE MOBTOPEeHHE Kypca reomerpun 10 kiacca
YyeOHo-TeMAaTHYECKHI IJIaH

Nem\nt Tema Kona-Bo |KoHTpoabHbIe| 3a4eTnl
4acoB padoThl

HexoTtopsle cBeeHnst U3 IVIAHUMETPHUHU 12
1 Beenenne 3
2 IMapaninejJbHOCTh NPAMBIX H IJIOCKOCTEH 16 2 1
3 IlepnieHAUKYASAPHOCTH NPAMBIX U IJIOCKOCTEH 17 1 1
4 MHororpaHHUKH 14 1 1
5 3aki0uuTeIbHOE OBTOPEeHHe Kypca reomerpun 10 3

KJjIacca

Bcero 70 4 3
KasengapHo-temaTtuyeckoe njiaHupoBaHue

Ne Tema paznena, tema ypoka | Ko - YV Jara Jlara
n/m BO o 1o

IpeaMETHBIE MeTanpeMeTHbIe JIMYHOCTHBIE
4acoB ¢axry | miany




T'nasa VIII
HexoTtopsble cBenenust

U3 IVIAHUMeTPHUH
(124.)

$1¥Yrabl u oTpeskn DopMynnupoBaTh U J0Ka3bIBaTh TeopeMbl 00 | KoMMyHHUKaTHBHBIe: pa3BUTh y ydamuxcs mpeacrasieHne o | dopmuposanne
CBSI3aHHBIE C OKPY>KHOCTBIO yIiie MeXy KacaTeJIbHOU U XOpI0ii, 00 MECTE MATEMATUKH B CUCTEME HAYK. YCTOHYUBOM
OTpe3KaxX MepeceKaroIIuXCs X0p, 0 kBanpare | PeryasTuBHbIe: GOpMUPOBATE IeNIEBbIC YCTAHOBKY y4eOHOW | MOTHBALIUU K
KacaTeNbHOU; BBIBOAUTH (POPMYITBI IS nestenbHocTd. [lo3HaBaTe/IbHBIE: PAa3IM4aTh METOIbI 00yUYeHHIO
BBIYHCIICHUS YIJIOB MEXIY IBYMS MTO3HAHUS OKPYIKAIOIIEr0 MHpA IT0 ero IeisaM (HaOironeHue,
TepeceKaloUIMMUCS XOpJaMH, MEXAY ABYMS OTIBIT, YKCIIEPIMEHT, MOJICITUPOBAHNE, BEIYHCIICHHCE)
CEKYIIMMH, TPOBEJCHHBIMU U3 OJTHOM TOUKH,
0 CBOMCTBaXx M MpHU3HAKaX BIMCAHHOIO U
OIMCAHHOT'O YEThIPEXYTrOJIbHUKOB.
$2Pemienue TpeyroabHUKOB BriBomuTh hOpMyIIBI, BRIpaXKAFOIIIHE KoMMyHHUKaTHBHBIE: ONIPEICIATh TN U PYHKIIUH dopmMupoBaHue
MenaHy U OUCCEKTPHCY TPEYTrobHUKA YYaCTHHKOB, CIOCOOBI B3aUMOEHCTBUS; IIAHUPOBATh 00IIMe | ycToiunBOM
yepes ero CTOPOHBI, I0Ka3bIBaTh U €Hoco0bl paboThl; 0OMEHUBATHCS 3HAHUSAMHU MEX/Yy WIEHaMH | MOTHBAlMU K
(hopMyIHpOBAThH YTBEPKACHUS 00 TpYIIbI Uit TPUHATHS 3P )EKTUBHBIX COBMECTHBIX PelIeHHH. | MpobiIeMHO-
OKPY>KHOCTH U IpAMOi Diiiepa PerynsituBHBIE: )OPMUPOBATD 1EJIEBBIE YCTAHOBKH y4eOHOI | IMOMCKOBOIL
JIeSATENbHOCTH, BEICTPAUBATh MOCIEA0BATEIBHOCTD JIeSATENbHOCTH
HeoOxoauMbIX onieparid. ITo3HaBaTedbHBIE: OCYIIECTBIATH
CpaBHEHHE U KIACCH(PHUKAIHIO IO 3aJaHHBIM KPUTEPHSIM
$3Teopema Menenas u DopMyIUPOBATh U 10KA3bIBATH TEOPEMBI KoMMyHUKaTHBHBIE: BHICTYIITHBATE MHEHHE YJICHOB ®dopmupoBaHue
UeBnl Menenast u UeBbl ¥ UCIIONB30BATh UX NPU KOMaH/IbI, HE TIepeOnBasdi . CTapTOBOI
pELIeHNH 3a]1a4. PerynsiTuBHbI€: IPOrHO3UPOBATh PE3YNIbTAT YCBOCHUS MOTHBAIUH K
Marepuaina, OnpeleNsaTh IPOMEKYTOUHbIE LETU H3YYEHHIO
Ilo3naBaTe/bHBIE: OCYLIECTBISTH CPABHEHUE U HOBOT'O
KIIacCH(UKAIUIO TI0 33IaHHBIM KPUTEPUAM. Y METh
aHATN3UPOBATh OOBEKTHI C BEIICIICHUEM ITPH3HAKOB.
$45munc, runepbona u ®opmynupoBaTh  OmpeneleHus — nmmica, | KoMmMyHHKaTHBHBIE: OTpeessITh elH U (QYHKIIHA dopMupoBaHue
mapaboia rumepOoNel M Mapa0oibl, BEIBOJWTH WX | YYaCTHHKOB, CIIOCOOBI B3aUMOICHUCTBUS; IITAHUPOBATh OOIIHE | ycTOHYMBOMA
KaHOHMYECKUE ypaBHEHHS M M300pakaTh 3TH | crmocoObl paboThl; 0OMEHUBATHCS 3HAHUAMH MEXAY WIEHaMH | MOTHBALIUH K
KpHUBBIC Ha PUCYHKE. IpYIIbI UIst TPUHATHS 3P ()EKTUBHBIX COBMECTHBIX PelIeHHH. | MpobiIeMHO-
PerynsituBHBIE: )OPMUPOBATD 1EJIEBBIE YCTAHOBKH y4eOHOI | MOMCKOBOIL
JIeSITENBbHOCTH, BEICTPAUBATh MOCIEA0BATEIBHOCTD JIeSITENbHOCTH

H€O6XOI[I/IMI)IX onepaunﬁ. ITo3naBaTenbHbIE: OCYHIECTBJIATH
CpaBHCHHUC 1 Knaccmbmcaumo 110 3aJIaHHBIM KPUTCPUIM

Beenenne (3 4.)




IIpenmer crepeomeTpun.
AKCHOMBI CTEpEOMETPUHI

3uamv/nonumams: AKCHOMBI CTEPEOMETPUH.
OCHOBHBIE TIOHATHA CTEPEOMETPUH (TOUKa,
mpsiMasi, MI0CKOCTh, MPOCTPAHCTRBO).

Ymemw noxa3siBaTh TEOpEMY O
CYIIECTBOBAHMH IUNIOCKOCTH, MPOXOSIIEH
Yyepe3 JaHHYIO MPSIMYIO U IJaHHYIO TOUKY,
3aMeuaHue K akcuome 1, Teopemy o
CYIIECTBOBAHMH IUNIOCKOCTH, MPOXOSIIEH
Yyepe3 TPU TOYKH U NMPUMEHSTH €ro Mpu
PELICHUH HECIOXKHBIX 3a71ad.

KoMMyHUKaTHBHBIE: CTOCOOCTBOBATH (HOPMHUPOBAHUIO
Hay4YHOTO MUPOBO33pPEHHUSI.

PeryasiTuBHBIE : OIICHUBATH BECOMOCTb MTPUBOTUMBIX
JTOKa3aTelbCTB U

paccyXIeHHH. Ilo3HaBaTedbHBIE: OCYIIECTBIATH
pacIIupeHHbIH MONCK HHPOPMAIHU

dopmMupoBaHue
HaBBIKOB
OCO3HaHHOTO
BEIOOpa Hanboee
3¢ PEKTHBHOTO
crioco6a pemeHuns

HexoTtopsie cnenctBus us
aKCHOM

3uamv/nonumams: AKCHOMBI CTEPEOMETPUH.
OCHOBHBIE TOHSATHUS CTEPEOMETPUH (TOYKA,
npsMas, IOCKOCTh, IPOCTPAHCTBO).

Ymemv nokaspIBaTh TEOPEMY O

KOMMyHl/IKaTHBHbIe + OPraHMU30BbIBATH U IUNIAHUPOBATH
yqe6Hoe COTPYAHUYECTBO C YYUTCIIEM U OJHOKIIACCHUKAMMU.
PerJIﬂTHBHbIeZ OIMPCALCIIATD MOCICAOBATCIIBHOCTD
IIPOMCIKYTOYHBIX Heﬂeﬁ C YU4E€TOM KOHCYHOI'O pe3yJbTaTra,

dopmMupoBaHue
HaBBIKOB
OpraHu3aluu U
aHajJgn3a CBOeH

CYIIECTBOBAHHH ITOCKOCTH, TIPOXOISIICH COCTaBJIATH IUIAH MTOCIIEIOBATEIBHOCTH JIeSITEeBHOCTH,
Yyepes JaHHYIO MPSAMYIO U JaHHYIO TOUYKY, IeHCTBUH. camMoaHalu3a u
3aMe4aHue K akcuome 1, Teopemy o IMo3HaBaTeabHBIE: YMETh OCYIICCTBIATH aHATIH3 CaMOKOPPEKIHH
CYIIECTBOBAHUHY IJIOCKOCTH, TIPOXOASIIEH 00BEKTOB, CAMOCTOSITEIILHO UCKATh U OTOUPATh yueOHOI
yepe3 TPU TOYKU U IIPUMEHSTH €ro IIpu HEO0X0AUMYI0 HH(POPMAIIUIO. JIEATEIIBHOCTU
pENICHNN HECJIOXKHBIX 3a/1a4.
I'nmaBa 1
ITapa/uieIbHOCTHL NPSIMBIX
u mjiockocreii (16 yacos)
$1 IMapanienbHOCTH
NPSIMBIX, IPSAMO¥ 1
nJI0cKocTH (44.)
[TapasnenbHble IpsIMBbIE B YMeTh ONUCHIBaTh U aHAIU3UPOBAThH KoMMyHUKATHBHBIE: TPOSBIISITE TOTOBHOCTH K ®opmMupoBaHue
MIPOCTPAHCTBE B3aMHOE PacHOJI0KEHUE PSMBIX U 00CYXICHUIO pa3HBIX TOYEK 3PSHHS U BRIPaOOTKE 00T [EJIEBBIX
IDIOCKOCTEH B MMPOCTPAHCTBE, BHIOJIHSITH (TpynIIoBO#f) MO3UINH YCTaHOBOK
YEPTEIKH 110 YCIOBHSM 3a1ad. PeryasiTuBHBIE: 0CO3HABATh KAYECTBO U YPOBEHB y4aeOHOH
Pemate mmaHuMeTpu9ecKkre U MpocTerme YCBOCHUS eI TETBHOCTH
CTEpEOMETPUYECKHUE 3a7aul Ha HAXOXKJICHHE IMo3HaBaTebHbIE: CO3/1aBATh CTPYKTYPY B3aUMOCBS3€H dopmupoBanue
TCOMETPHUUICCKUX BEJIMUYNH (}IJ'II/IH, yI‘J'IOB) CMBICJIOBBIX €IMHUI] TEKCTA HAaBBIKOB
aHanm3a,
COTIOCTaBJICHHSI,
CpaBHEHUS
[TapannenbHOCTH YMeTh OMHChIBaTh ¥ aHATH3UPOBAThH KoMMyHUKaTUBHBIE: Pa3BUTh Y yUalIUXcs NpejcTaBieHue o | dopmupoBaHue
TpeX MNPSAMBIX B3aMMHOE PACIIOJI0KEHNUE MPSIMBIX U MECTE MAaTEMATHKH B CHCTEME HayK. YCTOWYUBOM
IUIOCKOCTEN B POCTPAHCTBE, BBIIOJIHATh PerynsituBHBIE: (OPMUPOBATH LIENIEBbIE YCTAHOBKH y4eOHOM | MOTHBAaIMU K
YEPTEKH 110 YCIOBHM 3a1ad. nesitenbHOCTH. [l03HABaTENIBHBIE: PA3INIaTh METOIBI 00yUYeHHIO

Pemate mmanuMeTpu4eckue U MpocTenme
CTepEOMETPUICCKUE 3a/1a9H Ha HAX0XKICHHE
TEOMETPUICCKUX BETHYMH (JJIFH, YTIIOB)

IO3HAaHUSA OKPYXKAOMIEro Mupa 1o €ro uejisam (Ha6J’IIO,I[CHI/IC,
OIIBIT, SKCOCPHUMEHT, MOACINPOBAHUC, BBI‘II/ICJ'IGHI/IG)




[TapannenbHOCTb IPSAMON U ‘YMeTb ONUCHIBaTh U aHAIU3UPOBAThH KoMMyHHKaTHBHBIE: ONIpE/eIIsTh LETH U PYHKINH dopmMupoBaHue
IJIOCKOCTH B3alMHOE PACIIOJIOKEHUE NIPSIMBIX U YYaCTHHKOB, CIOCOOBI B3aUMOEHCTBUS; IIAaHUPOBATh 00IIKe | ycToiHunBOM
IUIOCKOCTEN B POCTPAHCTBE, BBIIOJIHATh €Hoco0bl paboThl; 0OMEHNUBATHCS 3HAHUSAMHU MEX/Y WIEHAMH | MOTHBAIMU K
YEPTEXKU 10 YCIOBHIM 3a]a. TPYIIBI JUIsl TPUHATHS 3G )EKTUBHBIX COBMECTHBIX PEHIEHHH. | MpoOIeMHo-
Pemartes nnanuMeTprudeckue U NpocTenmme PerynsituBHBIE: HOPMUPOBATH IETICBBIE YCTAHOBKH yUeOHOH | ITOMCKOBOI
CTEPEOMETPUUECKUE 33/1a4H HA HAX0XKJIEHHE | IEATENbHOCTH, BHICTPAUBATh MOCIEA0BATENLHOCTD JIeSITENbHOCTH
TeOMETPUYECKHUX BEINYMH (IJTHH, YTIIOB) HeoOxoanmbIx ornepanyii. Ilo3HaBaTeabHBIE: OCYIIECTBIISTH
CpaBHEHHE U KJIACCU(HKALHIIO 10 33aHHBIM KPHTEPHSIM
$2B3anmHoe
pacnoJjioKeHue NpsiMbIix B
NPOCTPAHCTBE. YIoJI
MeKIy AByMS
npsimbivMu(44.)
CxpermuBaronmecs YMeTh 00BACHATH KaKHe BOZMOXKHBI CITy4au KoMMyHUKaTHBHBIE: Pa3BUTh Y YYaIMXcs NMpejacTaBieHne o | @opMupoBaHue
HIpsIMbIE B3aMMHOI'0 PACIIOJIOKEHUS IBYX MPSIMBIX B MECTE MaTEMATUKH B CUCTEME HAYK. YCTOMYUBOM
IIPOCTPAHCTBE U IIPOBOJUTH PerynsituBHBIE: (OPMUPOBATH LIEJIEBbIE YCTAHOBKH y4eOHOM | MOTHBaIMU K
WITIOCTPUPYIOIINE TPUMEPHI; nesitenbHOCTH. Ilo3HABaTe/ILHBIC: PA3INYATh METOBI 00y4eHuro
(hopMyIHpOBaTH ONpeeIeHNE TIO3HAHMS OKPY’KAIOIIETr0 MHUpa I10 ero HelsM (HabiroieHue,
CKPEIIMBAIONINXCS NPSAMBIX, GOPMYINPOBAaTh | OMBIT, 3KCIIEPUMEHT, MOCINPOBAHUE, BBIYNCICHHE)
U I0Ka3bIBaTh TEOPEMY BBIPAKAIOLIYIO
MPU3HAK CKPEIIUBAIOMINXCS MPSIMBIX U
TEOpPEMY O MIIOCKOCTH, IPOXOJSAIIEH uepes
OJIHY U3 CKPELUBAIOIIUXCS PSIMBIX U
[apaJuIeJIbHOM IPpYyroi NpsMon
VYTl ¢ cCOHANIpaBIECHHBIMU YMeTh 0OBSICHATH KaKue JBa Cirydast KomMyHuKaTHBHBIE: pa3BUTh y ydaluxcs npejacTtasieHue o | opMupoBaHue
CTOPOHAMH Ha3bIBAIOTCSl COHAIIPABIICHHBIMU, MECTE MaTEMATUKU B CUCTEME HAYK. YCTOWYUBOM
(hopMyIHpPOBATH M JOKA3BIBATh TEOPEMY 00 PerynsituBHBIE: (OPMUPOBATH LIENIEBbIE YCTAHOBKH y4eOHOM | MOTHBaIMU K
yIiax ¢ COHaIIPaBJICHHBIMHU CTOPOHAMU, nestenbHOcTU. [lo3HABaTeIbHBIE: PA3IM4aTh METObI 00y4eHUI0
pelaTh 3aa4y Ha BBIYUCIICHUE U JOK-BO, MTO3HAHUS OKPYXKAIOIIEro MHUpa I10 ero 1efsaM (HalironeHue,
CBSA3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM OTIBIT, PKCIIEPHUMEHT, MOJICTTMPOBAHHE, BEIUHCICHHE)
JBYX MPSIMBIX U YITIOM MEKIY HHMU.
Yron Mexay OpsMbIMU ‘YMeTb ONUCHIBaTh U aHAIU3UPOBAThH KoMMyHHKaTHBHBIE: ONpEeIIsTh LN U PYHKINH ®opmMupoBaHue
B3aMMHO€ PacHOI0XKEHUE MPSMBIX U YYaCTHHUKOB, CIIOCOOBI B3aMMOAEHCTBUS; IIIAaHUPOBATh o0Imue | ycroiumBon
MIOCKOCTEN B IPOCTPAHCTBE, BHIMOIHSITH Croco0bI paboTHl; 0OMEHNUBATHCS 3HAHMSAMHU MEXIYy WIEHaMH | MOTHBAIMU K
YEPTEXKU 10 YCIOBHIM 3a]a. TPYIIBI JUIsl TPUHATHS 3G )EKTUBHBIX COBMECTHBIX PEHIEHHH. | MpoOieMHo-
Pemarte nnanuMeTprudeckue U mpocTenmme PerynsituBHBIE: HOPMUPOBATH IETICBBIE YCTAHOBKH yUeOHOH | ITOMCKOBOI
CTEPEOMETPUUECKUE 33/1a4H HA HAX0XKIEHHE | IEATENbHOCTH, BRICTPAUBATh MOCIEA0BATENLHOCTD JIeSITENbHOCTH
TreOMETPUYECKHUX BEWYHH (IUTHH, YTIIOB). HeoOxoanmbIx ornepanyii. Ilo3HaBaTedbHBIE: OCYIIECTBIISTH
CpaBHEHHUE U KJIACCU(HUKALUIO 10 33JaHHBIM KPUTEPHUSIM
KonTpoabnas padora Ne 1 HayunTbest npuMeHs T TpHOOPETEHHBIE Kommynuxamuenwie: ynpasisTh CBOUM IOBEAECHUEM ®opMHupOBaHUE
10 TeMe: 3HAHMSI, yMEHHUSI, HABBIKUA B KOHKPETHOU (KOHTPOJIB, CAMOKOPPEKIIHS, OIIEHKA CBOETO Pe3yJIbTaTa). HAaBBIKOB
«IlapaniiejJbHOCTD JIESITENIbHOCTH Pezynamuesnsie: HopMupoOBaTh CIOCOOHOCTh K MOOMIM3AIMU | caMOaHaIu3a U
NPSAMBIX U II0CKOCTEN» CHJI M DHEPTHH; CIIOCOOHOCTh K BOJIEBOMY YCHIIHIO B CaMOKOHTPOJIS

IPEOJOJIEHUY NIPENSATCTBUIM.
Ilo3nasamenvnoie: BoiOUpath Hanbomnee 3pdexrrBHbIC
CIIOCOOBI PEIIEHUS 3a0a4.




$3 IapanieabHOCTH
miockocreii (2 4.)

[TapannensHble TIOCKOCTH DopMynHpoBaTh ONpeAeIeHIe KoMMyHUKATHBHBIE: TPOSBIISTE TOTOBHOCTH K dopmupoBaHue
TapaJuIeNbHBIX TNIOCKOCTEH 00CYXJICHUIO pa3HbIX TOYEK 3PEHHMS M BBIPAOOTKE O0IIeH LENIEBBIX
3HaTh: BapUaHTHI B3aUMHOTO PACHOJNIOKEHUST | (TPYNIIOBO ) TO3UIINU YCTaHOBOK
JBYX TUIOCKOCTEH, IIOHATHE MapaIeNIbHBIX PerynsiTuBHBIE: 0CO3HABATH KAYECTBO U YPOBEHb yueOHOH
TUTOCKOCTEH, TPU3HAK NapauIeIbHOCTH IBYX | YCBOGHHMS JIeSITEIIEHOCTH
IUIOCKOCTEH C JOKa3arT. ITo3naBaTenbHbIE: CO3/1aBaTh CTPYKTYPY B3aUMOCBS3EH dopmupoBaHue
YMeTh: pemars 3a7a4ui 1Mo TeMe CMBICJIOBBIX €IUHHI] TEKCTa HaBBIKOB
aHaIM3a,
COTIOCTaBJICHHUA,
CpaBHEHUS
CBoiicTBa mapanienbHbIX DopMynnpoBaTh U AOKa3bIBaTh yTBepkAeHHEe | KoMMyHHUKaTHBHBIE: Pa3BUTh y ydamuxcs mpeacrasieHne o | dopmupoBanue
IUTOCKOCTEH 0 TIPU3HAKE ¥ CBOWCTBA MapajlIeNbHbIX MecTe MaTeMaTHKH B CUCTEME HayK. YCTOWYIHMBOM
TUTOCKOCTEH, NCIIONIb30BaTh 3TH yTBEp>kAeHU | PeryasiTuBHbIe: popMHUPOBATH IieJIeBbIe YCTAHOBKH Y4€OHOW | MOTHMBAanny K
TIPY peIICHNH 3a1a4 nesirenibHOCTH. [1o3HAaBaTeIbHBIE: Pa3INIaTh METOIBI 00y4eHuro
3HaTh: CBOMCTBA NMapaJUIENbHBIX INIOCKOCTEH | MO3HAHMS OKPYXKAIOIIEro MUPA I10 €ro LeisiM (HaOoaeHue,
1 TEOpEMY O MapauIeNIbHBIX TNIOCKOCTSIX C OTIBIT, 9KCIIEPUMEHT, MOJICITNPOBAHNE, BEIUYMCIICHHUE)
JIOKa3ar.
YMeTh: pelaTh 3aa4u 10 TEME.
$4 Terpasap n
napajjenenunen (4 4.)
Terpasap OOBACHATH , Kakast (pUrypa Ha3pIBaeTCs KoMMyHUKATHBHBIE: TPOSBIISITE TOTOBHOCTH K DopmupoBaHue
TETPa’APOM, NIOKa3bIBATh Ha YEPTEXKE U 00CYXJICHUIO pa3HbIX TOYEK 3PEHHUS M BBIPAOOTKE O0IIeH LENIEBBIX
MOJIETISIX €T0 3JIEMEHTHI (rpynnoBoii) no3unuu YCTaHOBOK
3HaTbh: HOHATHUS TETPadApa, €ro TpaHeH, PerynsiTuBHBIE: 0CO3HABATh KAYECTBO U YPOBEHb yueOHOH
pebep, BepIrH, OOKOBBIX TpaHel 1 YCBOCHUS JIeSITEIIEHOCTH
OCHOBaHHSA IMo3HaBaTenbHBIE: CO3/1aBaTh CTPYKTYPY B3aUMOCBSI3eH dopmupoBaHue
CMBICJIOBBIX €TUHHI] TEKCTa HaBBIKOB
aHaIM3a,
COTIOCTaBJICHHUA,
CpaBHEHUS
[Mapannenenumnen OOBACHATH , Kakas (pUrypa Ha3pIBaeTCs KoMMyHUKaTHBHBIE: Pa3BUTH Y YJaIMXcs NMpejacTaBieHne o | @opMupoBaHue
HapaijenenuneoM, TOKa3sIBaTh Ha YePTekKe | MecTe MaTeMaTHKH B CHCTEME HayK. YCTOHYHBOM
U MOJETISIX €T0 3JIEMEHTHI PerynsituBHBIE: (OPMUPOBATH LIENIEBbIE YCTAHOBKH y4eOHOM | MOTHBaIMU K
3HaTh: MOHATHA NapajlIeNeuIIea, ero nesitensHOCTH. Ilo3HABaTe/IbHbIE: PA3INYaTh METOIBI 00y4eHUI0
rpaHei, pebep, BepIINH, AnaroHaleH, TIO3HAHMS OKPY’KAIOIIETr0 MHUpa I10 ero HelsM (HabiroieHue,
OOKOBBIX IrpaHell 1 OCHOBaHMI; CBOWCTBA OTIBIT, 9KCIIEPUMEHT, MOJICITNPOBAHHE, BEIYMCIICHHUE)
TapaJuleNenuIesia ¢ J0Ka3aTeIbCTBAMHU
YMeTh: penarh 3aa4dH 1o TeMe
3agaun Ha NOCTPOCHNE YMeTh ONMCHIBaTh U aHATM3UPOBATh KoMmMmyHuKaTHBHBIE: CITIOCOOCTBOBATH (POPMHUPOBAHUIO dopmupoBaHue
ceueHni B3aMHOE PaCIIONIOXKEHHE IPSIMBIX U HAyYHOT'O MUPOBO33PEHHSI. HaBBIKOB
TUTOCKOCTEH B IPOCTPAHCTBE, BHITIOIHSTH PerynsiTuBHbBIE : OIICHHBATH BECOMOCTH ITPUBOJUMBIX OCO3HAHHOTO
YEepTEXH 10 YCIOBHUAM 3a7ad. JIOKa3aTeIIbCTB U BbIOOpa Hanboee
Pemate 3a1a4n Ha TOCTPOEHUE CEUCHUIT paccyXIeHHH. IMo3naBaTesbHBIE: OCYLIECTBIAATh | APPEKTUBHOTO

TCTpadipa v napajuieJICnuIec/ia Ha YCpTEKE.

pacIIMpeHHbIH MONCK HHpOopMaHn

croco0a pereHus




KounTtposbHas padgora Ne 2 Hay4uutbcs mpuMeHATh MPHOOPETEHHBIE Kommynuxamuensle: ynpaBisiTh CBOUM TIOBEJICHUEM dopmupoBaHue
1o Teme: 3HAHUS, yMEHUS, HABBIKH B KOHKPETHON (KOHTPOJIB, CAMOKOPPEKIIHS, OIIEHKA CBOETO Pe3yJIbTaTa). HaBBIKOB
«ITapajjaeabHOCTh JeSITeTbHOCTH Pezynamuesnste: popMUpOBaTH CIIOCOOHOCTh K MOOWJIM3AIMK | camMoaHalu3a u
TVIOCKOCTei» CHJI M DHEPTHH; CIIOCOOHOCTH K BOJIEBOMY YCHIIHIO B CaMOKOHTPOJIS
MIPEOJI0JIEHHUH TIPETIITCTBUM.
Ilo3nasamenshsle: BEIONpaTh HanOoIee 3P PEKTUBHEIC
CIOCOOBI pelIeHus 3a1a4.
3auer Nel HayunTbest npuMeHs T TPHOOPETEHHBIE Kommynuxamuensie: yrpapisTh CBOMM ITOBEJCHUEM dopmupoBaHue
"TlapanjenbHOCTH 3HAHMSI, yMEHUSI, HABBIKUA B KOHKPETHOU (KOHTPOJIB, CAMOKOPPEKIIHS, OIIEHKA CBOETO Pe3yJIbTaTa). HAaBBIKOB
NPSIMBIX U IUIOCKOCTel " JeSITeTbHOCTH Pezynamuesnste: HopMUpOBaTH CIIOCOOHOCTH K MOOWIM3AIMK | camMoaHalu3a U1
CHJI M DHEPTHH; CIIOCOOHOCTh K BOJIEBOMY YCHIIHIO B CaMOKOHTPOJIS
IPEOJOJIEHUY NIPENSATCTBUIM.
Ilo3nasamenvnoie: BoiOUpath Hanbomnee 3pdexrruBHbIC
CrocoOBI PeIICHHUs 3a1a4.
I'naBa 2
IepnenauKyJIsIpHOCTH
NPAMBIX U IJIOCKOCTEH
(174acoB)
$1 IlepneHANKYAAPHOCTH
NPAMON U IIocKocTH (5
4acoB)
[epnenankynspHbIe PacrniozHaBaTh Ha YepTexax U MOJEIX KoMMmyHuKaTHBHBIE: CITIOCOOCTBOBATH (POPMHUPOBAHUIO dopmupoBaHue
MIpsIMBbIE B IPOCTPAHCTBE NPOCTPAaHCTBEHHBIE (POPMBI; COOTHOCUTD HayYHOTO MHPOBO33PECHHUSI. HaBBIKOB
TpeXMepHBIE OOBEKTHI C UX OMHCAHUSIMH, PeryasiTuBHBIE : OIICHUBATh BECOMOCTbH IIPHUBOIUMBIX OCO3HAaHHOTO
N300paKEHUSIMH. JIOKa3aTelbCTB U BbIOOpa HanboIee
YMeTh ONMCHIBaTh U aHATM3UPOBATh paccyxIeHHH. IMo3naBaTenbHBIE: OCYIIECTBIATE | 3()(HEKTUBHOTO

B3aMMHOE PACIIONIOKECHHUE MPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE, BBIOJIHATh
YepTEeXKH 0 YCIOBUAM 3a/1a4.

Pemnars miaHuMeTpHYecKHe U IPOCTeHIINe
CTEpeOMETPUUYECKHUE 3a1auH Ha
Hax0XJICHUE F€OMETPUIECKHX BEITUYNH
([UTMH, YTTIOB).

pacuIMpeHHbIH NOUCK HHpOpMaNU

crocoba peaieHus

[MapannensHble NpsMBbIE,
MEePIICHANKYISPHbIE K
IUIOCKOCTH

Pacrio3HaBaTh Ha YepTexKax U MOJIEIAX
MPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHUTH
TPEXMEpHbBIC OOBEKTHI C UX OMHUCAHUSIMH,
HU300paKCHHUSIMHU.

YMeTh OMUCHIBATH M aHATU3UPOBATH
B3aWMHOE PACIOJI0KEHHUE MPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE, BBHIIOIHSATD
YEPTEXKHU 110 YCIOBUSIM 33]1a4.

PeriaTh raHuMeTpUYeCcKUe U MpoCTeiime
CTEpPEOMETPUUECKHE 3a/1a4H1 Ha
HAXOX/ICHHE TEOMETPHIECKUX BEJITHMUNH
(JITMH, YTJIOB).

KoMMyHHKaTHBHBIE: ITPOSIBISTE TOTOBHOCTH K
00CYXICHUIO pa3HbIX TOYEK 3PEHHUS U BBIPAOOTKE OO0IIeit
(TpynmoBoif) mo3UINH

PeryasiTuBHBIE: 0OCO3HABAaTh Ka4€CTBO U YPOBEHb
YCBOGHHS

IMo3HaBaTe/bLHBIE: CO3/1aBATh CTPYKTYPY B3aUMOCBS3EH
CMBICIIOBBIX €IMHHII TEKCTA

dopMupoBaHue
LENEBBIX
YCTaHOBOK
yueOHOH
JIESTETBHOCTH
dopmMupoBaHue
HaBBIKOB
aHalu3a,
COIMOCTAaBJIECHNUS,
CpaBHEHUsS




IIpusHax 3HaTh: TEOpEMY, BBIPAXKAIONIYIO TPU3HAK KoMMyHUKaTHBHBIE: Pa3BUTH Y YYalMXcs NpejacTaBieHne o | @opMupoBaHue
MEPIIECHANKYIIPHOCTH MNEePHEHINKYIIPHOCTH IPSAMON U IJIOCKOCTH, | MecTe MaTeMaTHKH B CHCTEME HayK. YCTOHYHBOM
MIPSIMOI! U TIOCKOCTH C JI0Ka3aTeIbCTBOM. PerynsituBHBIE: (OPMUPOBATH LIENIEBbIE YCTAHOBKH y4eOHOM | MOTHBAIMU K
Ymers: Pemats 3aga4un o teme nesitenbHOCTH. Ilo3HABaTe/IbHBIC: PA3INYATh METOBI 00y4eHuro
TIO3HAHMS OKPY’KAIOIIET0 MHUpa I10 ero HelsM (HabiroieH e,
OTIBIT, 9KCIIEPUMEHT, MOJICITNPOBAHHE, BEIYUCIICHHUE)
Teopema o0 npsIMOH, 3HaTh: TEOPEMBI O INTOCKOCTH KoMMyHHKaTHBHBIE: ONpEeIIsTh LN U PYHKINH dopmMupoBaHue
HNEepIeHANKYISIPHOHN K MEPIEHANKYIPHON NPSMON U MPSIMOI YYaCTHHKOB, CIIOCOOBI B3aMMOAEHCTBUS; IIIAaHUPOBATh o0Imue | ycroiunBon
IUIOCKOCTH MEPIEHANKYJIIPHOHN MIOCKOCTU C1oco0bI paboTHl; 0OMEHNUBATHCS 3HAHMAMHU MEXIYy WIEHaMH | MOTHBAaIMU K
Ymers: Pemats 3agaun o teme TPYIIBI JUIsl TPUHATHS 3G )EKTUBHBIX COBMECTHBIX PElIeHUH. | MpobieMHo-
PerynsituBHBIE: HOPMUPOBATH IIETIEBBIE YCTAHOBKH yUeOHOH | ITOMCKOBO
JIeSITENbHOCTH, BBICTPAaUBaTh MOCIEN0BATEIBHOCTD JIeSITENbHOCTH
HeoOxoanmbIx ornepanyii. Ilo3HaBaTedbHBIE: OCYIIECTBIISTH
CpaBHEHHUE U KJIACCU(HUKALUIO 10 33JaHHBIM KPUTEPHUSIM
$2[lepnenaukyasp u
HAKJIOHHBIE. Y T0JI MEeXKIY
NPSIMOH U MJIOCKOCTHIO(6
4.)
PaccTosiHME OT TOYKH 110 3HaTh: MOHATHE NEPIEHINKYIISIPA, KoMMyHUKATHBHBIE: IPOSBIISITE TOTOBHOCTH K ®dopmupoBaHue
IIOCKOCTH MIPOBEAECHHOTO U3 TOYKH K IIIOCKOCTH, U 00CYXJICHUIO pa3HbIX TOYEK 3PEHHMS M BBIPAOOTKE O0IIeH LEJIEBBIX
OCHOBAHUs NEPIEHUKYISPA, HAKIIOHHOM, (TpymnIoBoit) MO3UIUH YCTaHOBOK
MIPOBEACHHON U3 TOUKH K IUIOCKOCTH, U PeryasiTuBHBIE: 0CO3HABAaTh KA4ECTBO U YPOBEHb yueOHOH
OCHOBAHUSI HAKJIOHHOM, MPOEKINH YCBOEHUS JIeSITENbHOCTH
HAKJIOHHOH Ha MJIOCKOCTh, PACCTOSIHUE OT Ilo3naBaTenbHbIE: CO30aBATh CTPYKTYPY B3aUMOCBSI3€H ®opmMHUpOBaHUE
HPSAMOM JI0 INTOCKOCTH, CBSI3b MEXKIY CMBICJIOBBIX €IUHHI] TEKCTa HaBBIKOB
HaKJIOHHOH, €€ IPOeKLUen U aHanu3a,
HEePHIEHINKYIIPOM COTIOCTaBJICHHUA,
Ywmerts: PemaTte 3a1aun 1o teme CpaBHEHMUS
Teopema o Tpéx 3HaTh: MOHATHE EPIEHINKYIISIPA, KoMMyHUKaTHBHBIE: Pa3BUTH Y YYaIUXCs NMpejcTaBieHne o | @opMupoBaHue
MepIIeHANKYIIIpax MIPOBEIEHHOT0 U3 TOUKHU K IUNIOCKOCTH, U MeCTe MaTeMaTHKH B CUCTEMeE HayK. YCTOHYHBOM
OCHOBAHUS NEPIECHINKYISIPA, HAKIIOHHOM, PerynsituBHBIE: (OPMUPOBATH LIENIEBbIE YCTAHOBKH y4eOHOM | MOTHBAaIMU K
MPOBEIEHHON U3 TOUKH K INIOCKOCTH, U nesitensHOCTH. Ilo3HABaTe/IbHbIE: PA3IHYaTh METO/IBI 00y4eHUI0
OCHOBAHUSI HAKJIOHHOM, MPOEKINH TIO3HAHMS OKPY’KAIOIIETro MHUpa I10 ero HelsM (HabiroieH e,
HAKJIOHHOM Ha MJIOCKOCTh, PACCTOSIHUE OT OTIBIT, 9KCIIEPUMEHT, MOJICITNPOBAHNE, BEIYMCIICHHUE)
MPSIMOM 10 INIOCKOCTH, PACCTOSTHUE MEXKITY
NapajuIeIbHIMU TIIOCKOCTSMU.
YwMmers: Pemats 3a1aun no reme
Yron mexay npsMon u 3HaTbh: HOHTHUS MPOEKINH (PUTYPHI HA KoMMyHUKaTHBHBIE: ONIPE/IENIATh LN U PYHKINU ®opmMHUpOBaHUE
IIOCKOCTBIO MIOCKOCTD, yIia MeXIy IpsMOi U YYaCTHHUKOB, CIIOCOOBI B3aMMOAEHCTBUS; IIIAaHUPOBATh o0Imue | ycroiumBon
MIOCKOCTBIO Croco0bl paboThl; 0OMEHNUBATHCS 3HAHMSAMHU MEXIY WIEHaMH | MOTHBAIMU K
Ymers: Pemmats 3anaun mmo teme TpYIIbI Uit TPUHATHS 3P )EKTUBHBIX COBMECTHBIX PelIeHHH. | MpoOIeMHO-
PerynsituBHBIE: ()OPMUPOBATH 1EJIEBBIE YCTAHOBKH y4eOHOI | IMOMCKOBOIL
JIESITeNTBHOCTH, BBICTPAaUBaTh I1OCIIEI0BATEIHLHOCTD JIESTETBHOCTH

H€O6XOI[I/IMI)IX onepaunﬁ. ITo3naBaTenbHbIE: OCYHIECTBJIATH
CpaBHCHHUC 1 Knaccmbmcaumo IO 3aJIaHHBIM KPUTCPUIAM




$3 iByrpaunslii yroJ.
IMepneHANKYIAPHOCTH
miockocreii(4 4.)

JIByrpaHHbIN yron 3HaTh: MOHATHS ABYTPAHHOTO yIJa U €r0 KomMyHHuKaTHBHBIE: pa3BUTh y yJaluxcs npejacTasieHue o | opMupoBaHue
JMHENHHOrO YIila, rpagyCHON Mephl MECTe MaTEMaTHKHU B CUCTEME HayK. YCTOHUUBOH
JBYTPaHHOIO YIJIa; 10Ka3aTeIbCTBO TOTO, PerynsituBHBIe: HOPMUPOBATH LIENEBBIE YCTAHOBKH y4eOHOH | MOTHBAIMU K
YTO BCE JTMHEIHBIE YIIIbl ABYTPAHHOTO yIia nesitenbHOCTH. Ilo3HABaTe/IbHBIC: PA3INYATh METOBI 00y4eHuro
PaBHBI IpYT APYTY MIO3HAHMS OKPY>KaIOILEro MUpa I0 ero LelsM (HabiroieHue,
YmMers: Pemars 3a1auu o teme OTIBIT, PKCIIEPHUMEHT, MOJICTTUPOBAHHE, BEIYHCICHHE)
Ipusnak 3HaTh: MOHATHSA yIJIa MEKAY MIIOCKOCTIMU, KomMyHuKaTHBHBIE: pa3BUTh y y4alUXcs NnpejacTasieHue o | dopMupoBaHue
NEPNEHIUKYJIAPHOCTA ABYX NEPIEHIUKYJIPHBIX IUNIOCKOCTEH B MECTE MaTEMATUKU B CUCTEME HAYK. YCTOMYUBOM
TIOCKOCTEN IIPOCTPAHCTBE, IPU3HAK PerynsituBHbIE: (OPMUPOBATH LEJIEBbIE YCTAHOBKH y4eOHOM | MOTHBaIMU K
NEPIEHUKYJIIPHOCTU ABYX INIOCKOCTEH ¢ nestenbHocTU. Ilo3HABaTeIbHBIE: PA3IM4aTh METOIbL 00y4eHUIO
JI0Ka3aTeNbCTBOM MIO3HAHMS OKPY>KaIOILEro MUpa I0 ero LelsM (HabiroieHue,
YMmers: Pemiats 3anauu o reme OTIBIT, PKCIIEPHUMEHT, MOJICTTMPOBAHHE, BEIUHCICHNE)
[IpsiMoyroabHbIH 3HaTh: MOHATHE NPSMOYTOJIBHOTO KoMMyHUKAaTHBHBIE: ONIPENETSTh HeNr U QYHKIHN ®opmMHUpOBaHUE
napanienenunes napasuieNienuea; CBoiicTBa rpaHei, YYaCTHHKOB, CIIOCOOBI B3aMMOAEHCTBUS; IIIAHUPOBATh o0Imue | ycroiunBon
JIByTPaHHBIX YIJIOB U UAroHajueu €Hoco0bl paboThl; 0OMEHUBATHCS 3HAHUSAMHU MEXK/Y WIEHAMH | MOTHBAIMU K
IPSIMOYTOJIBHOTO NIapajuleenuneia TpYIIbI Uit TPUHATHS 3P )EKTUBHBIX COBMECTHBIX PelIeHHH. | MpobiIeMHO-
YMerTh: pemaTs 3a7a4u 10 TeMe PerynsituBHBIE: )OPMUPOBATD 1EJIEBBIE YCTAHOBKH y4eOHOI | MOMCKOBOIL
JIeSITENBbHOCTH, BEICTPAUBATh MIOCIEA0BATEIBLHOCTD JIeSATENbHOCTH
HeoOxoauMbIX onieparid. [To3HaBaTebHBIE: OCYIIECTBIATH
CpaBHEHHUE U KJIACCU(HUKALUIO 1O 33AaHHBIM KPUTEPHUSIM
TpexrpaHHbIN yroil. Pacno3naBath Ha uepTexax u KoMMyHUKATHBHBIE: IPOSBIISITE TOTOBHOCTH K dopmMupoBaHue
MHororpassslii yroiu MozensaX TpeXrpaHHbIN yroil. 00CYXICHUIO pa3HbIX TOYEK 3PEHHUS U BBIPAOOTKE 0O0IIei YCTOMYUBOM
MHororpaHHslii yroi; COOTHOCUTb (TpymnIoBoif) MO3UIUH MOTHBAIUH K
TpeXMepHbIE 00BEKTHI C NX ONMHCAHUIMH, PeryasiTuBHBIE: OCO3HABAaTh KAYECTBO U YPOBEHb po0JIeMHO-
N300paKEHUSAMH. YCBOEHHUS MOUCKOBOM
YMeTs: pemars INIaHUMETPHUECKUE U Ilo3naBaTenbHBbIE: CO30ABATh CTPYKTYPY B3aUMOCBSI3€H JIeSITENbHOCTH
MPOCTEHIINE CTEPEOMETPUUECKHUE 3a1a41 HA | CMBICIOBBIX €IUHHI] TEKCTA
HAXO0KJCHHE T€OMETPUUYECKIX BETUUYNH
(I7TMH, YTTIOB).
KonrtpoabHnas padora Ne 3 Hayuntbcst mpuMeHSTh IproOpeTeHHBIE KoMMyHHUKATHBHBIE: OTIPEACTATE TN U QYHKIIHA DopMupoBaHue
10 TeMe: 3HAHMSI, yMEHHUSI, HABBIKUA B KOHKPETHOU YYaCTHHKOB, CIOCOOBI B3aUMOEHCTBUS; IIAHUPOBATh 00IIKe | ycToiunBOM
«IlepneHAUKYJISAPHOCTH JIESITENIBHOCTH €HocoObl paboThl; 0OMEHUBATHCS 3HAHUSAMHU MEX/Yy WIEHaMH | MOTHBAIMU K
NPSMBIX U IJIOCKOCTENH» TpYIIbI JUist TPUHATHS 3P )EKTUBHBIX COBMECTHBIX PElIeHHH. | MpobiIeMHO-
PerynsituBHBIE: HOPMUPOBATH IETICBBIE YCTAHOBKH y4eOHOH | ITOMCKOBOI
JIeSITENbHOCTH, BBICTPAaUBaTh IIOCIEN0BATEIHOCTD JIeSITENbHOCTH

HCO6XO,I[I/IMBIX onepaum‘/'l. Ilo3naBaTeabHbIE: OCYHICCTBJIATDH
CpaBHCHUC 1 KJ'IaCCI/I(l)I/IKaLII/IIO IO 3a/IaHHBIM KPUTCPUAM




3auert Ne2 no Teme
" [lepneHIMKYJISIPHOCTH
NpSIMBIX U IUI0CKOCTell "

Hayuntbcs npuMeHsTh IpHOOpETEHHBIE
3HAHMSI, yMEHHUSI, HABBIKUA B KOHKPETHOU
JIESITENIBHOCTH

KoMMyHUKaTUBHBIE : OPraHU30BLIBATH U IUIAHUPOBATH
yueOHOEe COTPYAHUYECTBO C YUUTEIEM M OJTHOKIACCHUKAMH.
PeryasiTuBHbIE: OTIPEJENATD MOCIEI0BATEILHOCTh
MIPOMEXKYTOYHBIX IIEJCH C YIeTOM KOHEUHOTO pe3yIIbTarta,

dopmMupoBaHue
HaBLIKOB
OpraHu3auu u
aHajJn3a CBOeH

COCTaBJIATH IUIAH ITOCIEN0BATEIHLHOCTH JIESITELHOCTH,
IEUCTBUIA. caMoaHalii3a 1
IMo3HaBaTeabHBIE: YMETh OCYIIECTBIATH aHATIH3 CaMOKOPPEKITHH
00BEKTOB, CAMOCTOSTEIHHO UCKATh M OTOMPATh y4aeOHOH
HEO00X0IUMYI0 HHPOPMAITHIO. JIESTETLHOCTH

TI'nasa 3 Muozozpannuxu

(14 uacos)

$1 Ilousitue

MHOTOTPaHHUKA.

Mpuszma(3 u.)

[TonsiTHE MHOTOTpAaHHUKA. 3HaTh: MOHATHS MHOTOTPAHHUKA, €T0 KoMMyHUKaTUBHBIE : OPraHU30BLIBATH U IUIAHUPOBATH dopmupoBanue

I'eomeTrpuueckoe Teno 9JIEMEHTOB, BBITTYKJIOTO U HEBBITYKJIOTO y4eOHOE COTPYTHHYECTBO C YUUTEIEM U OTHOKJIACCHUKAMHU. HaBLIKOB

MHOTOTPAaHHHKA, IIPU3MBI U €€ JJIEMEHTOB,
MPSIMOM U HAKJIOHHOM NMPU3MBI, IPaBUIbHON

PerJIﬂTHBHbIe: OIIPEACIIATD MOCICAOBATCIIBHOCTD
IIPOMCIKYTOYHBIX uenef/i C YU4E€TOM KOHCYHOI'O pe3yJbTaTra,

OpTraHu3aIud U
aHajJgn3a CBOeH

MPU3MBI; CYMMY IJIOCKHMX YTJIOB BBIITYKJIOTO COCTaBIIATH IUIaH NOCIEN0BATENBHOCTU JIeSITENBHOCTH,
MHOTOTPaHHMKA MPH KaXIOH €ro BepIInHe JeficTBUI. caMoaHanmu3a u
YMeTs: pemars 3a7auil o TeMe ITo3naBaTenbHBIE: YMETH OCYIIECTBISTh AHAIIN3 CaMOKOPPEKIHH
00BEKTOB, CAMOCTOSITEIEHO CKaTh U OTOMpaTh yueOHOH
HEeo0X0JUMYH0 HH(OopMAaIHIO. JIESITEIIHOCTH
Teopema Ditnepa. 3HaTh: MOHATHS IUIOLAAN TOBEPXHOCTH KoMMyHHKaTHBHBIE : OPraHU30BBIBATh U IUIAHUPOBATh ®opmMHUpOBaHUE
[Tpuszma. MPU3MBI, TUIOMAH OOKOBOIl MOBEPXHOCTH yueOHOe COTPYAHUYECTBO C YUUTEIEM M OJTHOKIACCHUKAMH. I[EJIEBBIX
MIPU3MBI; BEIBOJ ()OPMYJIBI IUTOIIATH PeryasiTuBHBIE: ONPEACTISATH MOCIEIOBATEIHHOCTh YCTaHOBOK
MOBEPXHOCTH MPSIMOH MPHU3MBI MIPOMEKYTOUHBIX LIEJIeH C y4eTOM KOHEYHOTO pe3yJIbTara, yueOHOM
YMeTs: penarts 3aJaut Mo TeMe COCTaBIIATH IUIaH MOCIIEI0BATEIBHOCTH JIESTETBHOCTH
JIeHCTBUML. ®opmMupoBaHue
ITo3naBaTenbHbIE: YMETh OCYIIECTBIISATh AHAIN3 HaBBIKOB
00BEKTOB, CAMOCTOSITEIEHO MCKaTh U OTOMPaTh OCO3HaHHOTO
HEO0X0IUMYI0 HH(POPMAIHIO. BEIOOpa Hanboee
3¢ PEKTHBHOTO
croco0a pemmeHuns
IIpoctpancTBeHHas 3HaTh: GOpPMYITy IO OOKOBOH KoMMyHUKaTHBHBIE: OIIPEAETIATH HEeNU U (QyHKIUN DopmupoBaHue
teopema [Tudaropa MTOBEPXHOCTU HAKIIOHHOM MPU3MEI C YYaCTHHKOB, CIIOCOOBI B3aMMOAEHCTBUS; IIIAaHUPOBATh o0Imue | ycroiunBon
BBIBOJIOM Croco0bI paboTHl; 0OMEHNBATHCS 3HAHMSAMHU MEXIY WIEHaMH | MOTHBAIMU K
YMeTs: pemars 3a7auil o TeMe TPYIIBI JUIsl TPUHATHSA 3P )EKTUBHBIX COBMECTHBIX PElIeHHH. | MpoOieMHo-
PerynsituBHBIE: )OPMUPOBATD 1EJIEBBIE YCTAHOBKH y4eOHOI | MOMCKOBOIL
JIeSITENTBHOCTH, BBICTPAaUBaTh M1OCIIEI0BATEIHLHOCTD JIESTETBHOCTH
HeoOxoaumbIX onieparid. ITo3HaBaTeIbHBIE: OCYIIECTBIATH
CpaBHEHHUE U KJIACCU(HUKALUIO 10 33JaHHBIM KPUTEPHUSIM
$2 IIupamuga(4 4.)
IMupamuna 3HaTh: MOHATHS NHUPAMHUJIBI U €€ DIIEMEHTOB, KoMMyHUKATHBHBIE: TPOSBIISITE TOTOBHOCTH K dopmupoBaHue
ronaa 6OKOBOH MOBEPXHOCTH U MOJHOI 00CYXJCHUIO pa3HbIX TOYEK 3PEHHUS U BBIPAOOTKE 0O0IIei I[EJIEBBIX
MIOBEPXHOCTU MHPAMHbI (TpynIoBoi) MO3UIUH YCTaHOBOK




YMeTh: pemarts 3a7a4u 1o TeMe

PerJ’lﬂTHBHLIe: OCO3HaBaTh Ka4Y€CTBO U YPOBCHb

yueOHOH

YCBOCHHUS JIeSATENbHOCTH
ITo3naBaTelbHBIE: CO31aBaTh CTPYKTYPY B3aMMOCBSI3€EN
CMBICIOBBIX €IUHHI] TEKCTA
IIpaBunbHas nupamuna 3HaTh: MOHATHA NPaBWIBHON mupamMuasl ¥ ee | KoMMyHMKaTHBHBIE : OPraHN30BBIBATh U IUIAHUPOBATh ®opmMupoBaHue
SJIEMEHTOB yueOHOe COTPYAHUYECTBO C YUUTEIEM M OJTHOKIACCHUKAMH. HaBBIKOB

VMmertsb: peuiaTth 3aaa4m 1o TeMe

PerJIﬂTHBHbIe: OIIPEACIIATD MOCICAOBATCIIBHOCTD
IIPOMCIKYTOYHBIX uenef/i C YUYE€TOM KOHCYHOI'O pe3yJbTaTra,

OpTraHu3aIiud U
aHajJgn3a CBOeH

COCTABJIATH IJIaH MOCIIE0BAaTEIbHOCTH JIeSITEeNIbHOCTH,
IEUCTBUM. caMoaHaJin3a u
ITo3HaBaTe/IbHBIE: YMETh OCYIIECTBIISATh aHAIN3 CaMOKOPPEKINHU
00BEKTOB, CAMOCTOSITEILHO UCKaTh U OTOMpaTh yueOHOH
HEOOX0ANMYIO HHDOPMALHIO. JIeSITEIbHOCTH
YcedyeHnHas nupaMuia 3HaTh: NOHSTHUS YCEUSHHOI MUpaMUIbI U ee KoMMyHHKAaTHBHBIE : OPraHU30BbIBATH U IJIAHUPOBATH dopmupoBaHue
AJIEMEHTOB, NPABHIILHOH yCEUEHHOM yueOHOe COTPYAHUYECTBO C YUUTEIEM M OJTHOKIACCHUKAMH. LEeNeBBIX
MUpaMUbL U ee anodeMbl; J0Ka3aTeIbCTBO PerynsiTuBHBIE: ONPE/IENSTH OCIEA0BATENLHOCTD YCTaHOBOK
TEOPEMBI O TPAHSIX YCEUEHHON MUPaMHUIb; MIPOMEXKYTOYHBIX IIeJIel C yIeTOM KOHEYHOTO pe3yJibTara, yueOHOH
(opmyy mIomaay 60KOBOH TOBEPXHOCTH COCTABJIATH IIJIaH ITOCIIE0BATEIHHOCTH JIeSITEIIEHOCTH
YCEUYEeHHOU Mupamuibl JIeHCTBUH. dopMupoBaHue
YMeTs: penars 3aJa4uM 1o TeMe IMo3naBaTeIbHBIE: YMETh OCYIIECTBIATH aHAIU3 HaBBIKOB
00BEKTOB, CAMOCTOSITEIEHO MCKaTh U OTOMpaTh OCO3HAHHOTO
HEO0XOIUMYI0 HHPOPMALIHIO. BEIOOpa Hanboee
3¢ PEKTUBHOTO

croco0a perieHus

$3 IlpaBuiibHBIE
MHOrorpaHHuku(s 4.)

CummeTpust B KoMMyHUKAaTHBHBIE: OTIPENETSATE HeNU U QYHKIHN ®opmMHUpOBaHUE
IIPOCTPAHCTRBE. OOBACHATDH, KAKHE TOUKH Ha3BIBAIOTCS YYaCTHHKOB, CIOCOOBI B3aUMOEHCTBUS; IIAHUPOBATh 00IIKe | ycToiunBOM
CUMMETPUIHBIMH OTHOCHTEIIEHO €Hoco0bl paboThl; 0OMEHUBATHCS 3HAHUSAMHU MEXK/Y WIEHAMH | MOTHBAIMU K
TOYKH(TIPSIMOH, TIJIOCKOCTH, YTO TaKoe TpYIIbI Uit TPUHATHS 3P )EKTUBHBIX COBMECTHBIX PElIeHHH. | MpobiIeMHO-
LeHTP(0Ch, TUNIOCKOCTh)CUMMETPHH (HUTYPBI, PerynsituBHBIE: HOPMUPOBATH IETICBBIE YCTAHOBKH y4eOHOH | ITOMCKOBOI
MIPUBOJUTH IPUMEPHI HUTYP, 00JIaJaArOITHX JIeSITENbHOCTH, BBICTPAaUBaTh MIOCIEN0BATEIBHOCTD JIeSITENbHOCTH
3JIEMEHTaMU CUMMETPUH, a TAK)KE PUMEPBI HeoOxoanmbIx ornepanyii. Ilo3HaBaTedbHBIE: OCYIIECTBIISTH
CUMMETPHHU B apXUTEKTYpPE, TEXHUKE, CpaBHEHHE U KJIACCU(HKALUIO 10 33aHHBIM KPUTEPHUSIM
MIPUPOJE.
[onsATHe NpaBUIBLHOIO 3HaTh: MOHATHE NPABUILHOIO KoMMyHUKAaTHBHBIE: ONIPENETSATE HENU U QYHKIHN ®opmMHUpOBaHUE
MHOTOIPaHHHUKA. MHOTOTPaHHMKA; MITh BUJOB IIPABUIBHBIX YYaCTHHKOB, CIIOCOOBI B3aMMOAEHCTBUS; IIIAHUPOBATh o0Imue | ycroiunBon
MHOTOTPaHHHUKOB Croco0bI paboTHl; 0OMEHNBATHCS 3HAHMSAMHU MEXIY WIEHaMH | MOTHBAIMU K
YMeTh: pemars 3a7a4uu 1o Teme TpYIIbI Uit TPUHATHS 3P )EKTUBHBIX COBMECTHBIX PelIeHHH. | MpobiIeMHO-
PerynsituBHBIE: (OPMUPOBATH 1EJIEBBIE YCTAHOBKH y4eOHOI | IMOMCKOBOIL
JIESITENTFHOCTH, BBICTPAaUBAaTh I1OCIIEI0BATEIHLHOCTD JIESTETBHOCTH
HeoOxoauMbIX onieparid. ITo3HaBaTedbHBIE: OCYIIECTBIATH
CpaBHEHHUE U KJIACCU(HUKALUIO 10 33JaHHBIM KPUTEPHUSIM
DNeMeHTBl CHMMETPUHI OOBACHATH, KAKOM MHOTOTPAaHHHUK KoMMyHUKATHBHBIE: IPOSBIISITE TOTOBHOCTH K dopmMupoBaHue
MIPaBUIBHBIX Ha3bIBAETCS MPABUIIBLHBIM, JOKA3bIBATh, YTO 00CYXICHUIO pa3HbIX TOYEK 3PEHHUS U BBIPAOOTKE 0O0IIei I[EJIEBBIX
MHOTOT'PaHHUKOB HE CyIIECTBYET IIPABUIHHOTO (TpynImoBoif) mO3UINH YCTaHOBOK
MHOTOTPaHHMKA, TPaHsIMH KOTOPOTO PeryasiTuBHbIE: 0OCO3HABaTh KAYECTBO U YPOBEHb yueOHOH




SIBIISTIOTCSI TPABUIIBHBIE N-YTOJIBHUKHU TIPU YCBOGHHS JIESITETBHOCTH
n>6; ITo3HaBaTebHBIE: CO31aBaTh CTPYKTYPY B3aUMOCBSI3EH
OOBACHATH, KAKHE CYIIECTBYIOT BHJIBI CMBICJIOBBIX €IUHHI] TEKCTa
MIPaBIIIBHBIX MHOTOTPAaHHUKOB M KAaKUMH
9JIEMEHTAMH CUMMETPHH OHHU 00J1aIa1o0T.
KonTtposabHnas padora Ned Hayuntbcs mpuMeHSTh IPpHOOpEeTEHHBIE KoMMyHHMKAaTHBHBIE : OPraHU30BbIBaTh U IJIAHUPOBATH dopmMupoBaHue
1o Teme 3HAHMS, YMEHUsI, HABBIKM B KOHKPETHOM yueOHOe COTPYAHUYECTBO C YUUTEIEM M OJTHOKIACCHUKAMH. HaBBIKOB

«MHOrorpaHHHK JeITeIIHOCTH PerynsiTuBHBI€: ONpEIENIATH MOCIIEAOBATEIFHOCTD OpraHu3aluy U
MIPOMEKYTOUHBIX LIEJIeH C y4eTOM KOHEUHOTO pe3yJbTara, aHaju3a cBoeil
COCTaBIIATH IUIaH MOCIIEI0BATEIBHOCTH JIeSITeNTBHOCTH,
IEUCTBUM. caMoaHaJin3a u
ITo3naBaTenbHBIE: YMETh OCYIIECTBIIAT aHAIN3 CaMOKOPPEKIHH
00BEKTOB, CAMOCTOSITEILHO UCKaTh U OTOMpaTh yueOHOH
HEOOX0ANMYI0 HH(OpMAILHIO. JIESITEIIHHOCTH

3auyert Ne3 mo Teme Hayuntbcs npuMeHsTh IpHOOpETEHHEBIE KoMMyHUKATHBHBIE : OPTraHU30BBIBATh U INIAHUPOBATH DopmupoBaHue

"MHOrorpaHHuKH 3HAHUS, yMEHUS, HABBIKH B KOHKPETHON yueOHOEe COTPYAHUYECTBO C YUUTEIEM M OJTHOKIACCHUKAMH. HaBBIKOB

JACATCIBHOCTHU

PerJIﬂTHBHbIe: OIIPEACIIATD MOCICAOBATCIIBHOCTD
IIPOMCIKYTOYHBIX uenef/i C YU4E€TOM KOHCYHOI'O pe3yJbTaTra,

OpTraHu3aIud U
aHajJgn3a CBOeH

COCTaBIIATH IIAH MOCIIEI0BATEILHOCTH JIeSITENLHOCTH,
IEUCTBUIL. caMoaHalii3a 1
Ilo3HaBaTedbHBIE: YMETH OCYIICCTBISTh aHAIN3 CaMOKOPPEKIHH
00BEKTOB, CAMOCTOSTEIHHO UCKATh 1 OTOMUPATh y4aeOHOH
HE00X0AUMYI0 HHPOPMAIIUIO. JIeSITEIIbBHOCTH

IHoBTOpeHue (6 yacos)

[ToBTOpEHUE TEMBI: YMmeTh 0000MIaTh # CHCTEMaTH3HPOBATh KoMMyHHKAaTHBHBIE : OPTaHU30BBIBATh M IUIAHUPOBATH ®dopmupoBaHue

«AKCHOMBI CTEPEOMETPHUI 3HAHUSI 110 POMIEHHBIM TeMaM U y4eOHOE COTPYTHHYECTBO C YUUTEIIEM U OTHOKJIACCHUKAMHU. HaBBIKOB

HCII0JIb30BAaTh UX IIPU PEIICHUU IPUMEPOB U
3a/1a4.

PerynsiTuBHBIE: ONPE/IENSTH OCIEA0BATENLHOCTD
MPOMEKYTOYHBIX IIeJIel C y4eTOM KOHEUHOTO pe3yJibTara,
COCTaBJISATH IIJIaH IOCIIE0BATEIbHOCTH

IEUCTBUIL.

IMo3naBaTeIbHBIE: YMETh OCYIIECTBIATH aHAIU3
00BEKTOB, CAMOCTOSITEIHO MCKAaTh U OTOMPaTh
HEO0XOIUMYI0 HHPOPMAIIHIO.

Opra’Husanuu u
aHajn3a CBOCH
TIeSITEILHOCTH,
camMoaHalIn3a 1
CaMOKOPPEKIHH
y4aeOHOH
JIESTETLHOCTH




IToBTOpEHUE TEMBI:

«ITapannenbHOCTh NPSIMBIX

M TIOCKOCTEN

YmeTs 0000111aTh ¥ CHCTEMaTH3UPOBAThH
3HAHMS 110 IPOHICHHBIM TeMaM U
UCIIOJIb30BaTh UX MPH PELICHHH TPUMEPOB U
3ajad.

KoMMyHHKATHBHBIE : OPraHU30BBIBATH U IUVIAHUPOBATH
y4e0HOe COTPYIHUYECTBO C YUUTEIEM U OJJHOKJIACCHUKAMHU.
PerynsiTuBHBIE: ONPE/IENsTH OCIEA0BATENLHOCTD
MIPOMEXKYTOYHBIX IIeJIel C yIeTOM KOHEYHOTO pe3yJibTara,
COCTaBIISATH IIJIaH ITOCIIE0BATEIHHOCTH

IEUCTBUIA.

IMo3naBaTeIbHBIE: YMETH OCYIIECTBIATE aHAIN3
00BEKTOB, CAMOCTOSITEIEHO MCKAaTh U OTOMPaTh
HEO0X0AUMYIO HH(POPMAIIHIO.

dopmMupoBaHue
LENIeBBIX
YCTaHOBOK
y4aeOHOH
JIeSITEIIEHOCTH
dopMupoBaHue
HaBBIKOB
OCO3HAHHOTO
BEIOOpa HanboIee
3¢ PEKTUBHOTO
croco0a perieHus

IToBTOpEHHE TEMBI:
«[lepnieHUKYIAPHOCTD
MPSMBIX ¥ TUIOCKOCTEI»

Vmerb 0606H.laTB " CUCTEMATU3UPOBATH
3HaHUA I10 HpOﬁZ[CHHLIM TEMaM U
HCIIOJB30BATh UX MPU PEHICHUH NPUMEPOB U
3ajaady.

KoMMyHUKAaTHBHBIE: ONIPENEISATh UeNr U QYHKIHN
YYaCTHHKOB, CIIOCOOBI B3aMMOEHCTBUS; IIIAHUPOBATH 00IINE
Croco0bI paboTHl; 0OMEHNBATHCS 3HAHMSMHU MEX/Y YiIeHaMU
TPYTNIIBI I OPUHATHA 3G (EKTHBHBIX COBMECTHBIX PEIICHHUI.
PerynsituBHBIE: (OPMUPOBATH IETIEBBIE YCTAHOBKH yYeOHOI
JIESITeNTBHOCTH, BBICTPAaUBaTh M1OCIIEI0BATEIHLHOCTD
HeoOxoauMbIX onieparuid. ITo3HaBaTeabHBIE: OCYIIECTBIATH
CpaBHEHHUE U KJIAaCCU(HUKALUIO 10 33JaHHBIM KPUTEPHUSIM

dopMupoBaHue
YCTOMYUBOM
MOTHBAIUH K
npoOIeMHO-
MIOMCKOBOM
JIESTETBHOCTH

IloBTOpEHUE TEMBI:

«MHOTOrpaHHUKN»

YmeTs 000011aTh 1 CHCTEMaTH3HPOBATh
3HAHMS 110 IPOMICHHBIM TeMaM U
UCIIOJIb30BaTh UX MPH PELICHHH TPUMEPOB U
3ajad.

KoMMyHUKaTHBHBIE: OIIPEAEIIATH HeNU U QYHKIUN
YYaCTHHKOB, CIOCOOBI B3aUMOICHCTBUS; IJIAaHUPOBATH 00IIHE
€Hoco0bl paboThl; 0OMEHUBATHCS 3HAHMSAMHU MEX]Y WICHaAMHU
TPYIIBI JUIst TPUHATHSA 3P (PEKTHBHBIX COBMECTHBIX PEIICHHH.
PerynsituBHBIE: OPMHUPOBATH IENEBBIE YCTAHOBKH yUeOHOM
JIeSITEJIFHOCTH, BEICTPANBATh ITOCIIE0BATEIbHOCTD
HeoOxoanmbIx ornepannii. Ilo3HaBaTedbHBIE: OCYIIECTBIISTH
CpaBHEHHUE U KJIACCU(HKALUIO 10 33aHHBIM KPUTEPHUSIM

dopmMupoBaHue
YCTOHYUBOM
MOTHBAIIH K
poOIeMHO-
MIOMCKOBOM
JIeSITENbHOCTH

HToroBasi KOHTPOJIbHAS

pa6ora

HayunTbest npuMeHsTh TpHOOpETEHHBIE
3HAHMSA, YMEHUsI, HABBIKH B KOHKPETHOM
JeATeIIHOCTH

KoMMyHHKATHBHBIE : OPraHU30BBIBATh U [IAHUPOBATH
yueOHOE COTPYAHUYECTBO C YUUTETIEM U OTHOKIACCHUKAMH.
PerynsiTuBHBIE: ONPE/IEIATH OCIEAOBATEILHOCTD
MPOMEXKYTOYHBIX IIEJIEN ¢ YYETOM KOHEUHOTO Pe3yJibTara,
COCTAaBJISATH TJIaH TOCJIEI0BATEIBHOCTH

JIeUCTBUM.

IMo3HaBaTe/IbHbIE: YMETH OCYIIECTBIISATH aHAIN3
00BEKTOB, CAMOCTOSITEILHO UCKaTh U OTOMpaTh
HEO0X0AUMYI0 HH(POPMAIIUIO.

dopmMupoBaHue
HaBBIKOB
OpraHu3aluy U
aHaJm3a CBOel
JIeSITeNTBHOCTH,
camMoaHanu3a u
CaMOKOPPEKIHH
yueOHOH
JIESTETBHOCTH




0060061arIIui YpoK

IIpoananu3upoBaTh JOMyUIEHHbIE B
KOHTPOJIBHON paboTe OMMOKHU, TIPOBOIUTH
paboTy Mo WX MPEIYIPEIKICHUIO

KoMMyHUKATHBHBIE: TPOSBIIATE TOTOBHOCTH K
00CYXJCHUIO pa3HbIX TOYEK 3PEHHUS U BBIPAOOTKE 00IIei
(TpynmoBoif) mo3UINH

PerynsiTuBHBIE: OCO3HABATh KAYECTBO U YPOBEHb
YCBOCHUS

IMo3HaBaTebHBIE: CO3/1aBaTh CTPYKTYPY B3aUMOCBSI3eH
CMBICIIOBBIX €IMHHII TEKCTa

dopmMupoBaHue
LENIEBBIX
YCTaHOBOK
y4aeOHOH
JIeSITENbHOCTH
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