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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «MaTtemaruka» 0a30BOTO YpOBHS AJis
oOyuatomuxcs 10 kmaccoB  paszpabotana Ha  ocHoBe DenepanbHOro
rOCy/IapCTBEHHOI'O0 00Pa30BaTENbHOrO CTaHAApTa CPEAHEro oOIIero oopa3oBaHus,
C Y4YéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWI, MNPEABABIAEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHUIO, WM TPAJUIUNA POCCUUCKOTO 0O0pa3oBaHUS.
Peanuzarus mporpaMmbsl 00€CIIEUUBAET OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMU,
COCTaBJSIIOLIMMHM OCHOBY JJIi CAMOpPa3BUTUS M HEIPEPHIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JUYHOCTHOTO W IO3HABATEIbHOIO pPa3BUTHUS
JUYHOCTH 00YYaroIIMUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «MaTtemaTuka» sBIsS€TCS OJHUM M3 HanbOosee 3HAaUUMbIX B IPOrpamMme
CTaplieid IIKOJIbI, IOCKOJbKY, € OJHOM CTOpPOHBI, OH OOECIEe4YHBaECT
MHCTPYMEHTAJIbHYIO 0a3y JJIs U3y4YE€HUs BCEX €CTECTBEHHO-HAayYHBIX KYPCOB, a C
JIpyroi CTOpOHBI, (POPMHUPYET JOIMUECKOE U a0CTPAKTHOE MBIIUICHUE y4Yal[uXxcs
Ha ypOBHE, HEOOXOAMMOM JJI1 OCBOEHUS KypCOB MH(OPMATUKH, 00ILIECTBO3HAHUS,
UCTOPUH, CIOBECHOCTH. B pamkax [aHHOrO Kypca ydaluecss OBJIAJEBaOT
YHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTudeckon hopme.

Kypc 3aknanpiBaeT OCHOBY JUIsl YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3HKH,
XUMUHM, OHOJIOTMHM, TIOHUMaHUS OCHOBHBIX TEHJIEHUMWA DSKOHOMHUKU U
OOLIECTBEHHOM KM3HU, TO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIM(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HCIIOIb30BaTh HMX B IIOBCEAHEBHOMU
XKU3HU. B TOke Bpems oBiajgeHue aOCTPakTHBIMA U JIOTUYECKH CTPOTMMHU
MaTeMaTHYECKUMHU KOHCTPYKIUSIMH pa3BUBAcT YMEHHE HaxOJIUTh
3aKOHOMEpPHOCTH, OOOCHOBBIBATh HCTUHHOCTH YTBEPXKACHHS, HCIOJIb30BATh
000011IeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE U aHAIOTUI0, (OPMHUPYET
KpeaTUBHOE M KPUTUYECKOE MbIlUIeHHe. B Xxoxe u3yudeHus anreOpbl W Hayal
MAaTeMaTUYECKOr0 aHajau3a B CTapLICH IIKOJIE yYallMecs IOJy4YaroT HOBBIA OIBIT
pEeLIEHUs] MPUKIAAHBIX 3a/1a4, CaMOCTOSTEIBHOIO IMOCTPOEHUS MAaTEMaTUYECKHUX
MOJIEJIE pEAIbHBIX CUTyallUd W HHTEPOPETALMU IIOJIYYEHHBIX PEIICHUM,
3HAKOMSATCS C IPUMEPAMHU MATEMATUYECKUX 3aKOHOMEPHOCTEN B NPUPOAE, HAYKE
Y B HCKYCCTBE, C BBIJAIOIIMMUCA MATEMAaTUYECKUMH OTKPBITUAMH U UX ABTOPAMM.

Kypc ob6nagaer 3HaUMTENbHBIM BOCHUTATENBHBIM MOTEHIUAIOM, KOTOPBIN
peanm3yercss Kak 4epe3 y4eOHbIl MaTepuai, crocoOCTBYIOIIMM (POPMUPOBAHUIO
HAyYyHOTO MHPOBO33pPEHMS, TaK W dYepe3 cneuuduky ydeOHON AedaTeabHOCTH,
Tpebyromeit CaMOCTOSTEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIIEHTPALIMX BHUMAaHUs U OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN PE3YJIbTAaT.



B ocHoBe MeTomumkm oOOydeHHsI anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaau3a JISKUT JIeITeIIbHOCTHBIN NPUHITUI 00YUYEHUS.

Crpykrypa kypca «MaremaTuka» BKJIOYAET CIEAYIOIIUE COAEpKaTeIbHO-
MeToanueckrue JnuHUU: «Yucna u  BblUMCIHEeHUs», «DyHKUMUU U TpaduKmy,
«YpaBHEHUs U HEPABEHCTBay», « Hauaia maTeMaTnueckoro ananusa», « MHO)KecTBa
Y JIOTHKa». Bce OCHOBHBIE COIEPKATEIbHO-METOANYECKUE JTUHUU U3Y4YarOTCsS Ha
MPOTSKEHUHU JBYX JIET OOyYEHUs B CTapIIEH IIKOJIe, €CTECTBEHHO JIOMOIHSS APYT
Jpyra U MOCTENEHHO HACHIIAsCh HOBBIMM TEMaMH M pazaenamu. [[aHHbBIA Kypc
SBJISICTCSI MHTETPaTUBHBIM, IOCKOJbKY OOBEOUHSET B cebe coiepikaHue
HECKOJBKMX  MaTeMaTHYeCKUX  JHUCIMIUIMH:  anredpa,  TPUTOHOMETpPHS,
MAaTEMATUYECKUN aHaln3, TEOpHUs MHOXKECTB U Jip. 1o mepe Toro kak ydammecs
OBJaJICBAlOT BCE 0OoJiee MIMPOKUM MaTEMaTUUYECKHMM amnmapaTtoM, y HHUX
MocJeIoBaTeIbHO  (GOPMHUPYETCS U COBEPIIEHCTBYETCS YMEHUE CTPOUTH
MAaTEMATUYECKYI0 MOJIEINIb PEATIbHOM CUTYallMH, IPUMEHSTh 3HAHUS, ITIOJyYEHHBIE B
Kypce «MaremaTukay, i1 PELICHHS CaMOCTOSTENbHO CHOpMyTUpOBAHHON
MAaTEMATHYECKOM 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH MTOTYUEHHBINA PE3YJIHTAT.

ConepxxarenbHO-METOAMYECKAs JIMHUA «YHCna U BBIUHUCICHUS) 3aBEPIIACT
dbopMHpOBaHNE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJjie. B crapimiedl mikoige oco0oe BHUMAaHUE YIEISETCS
(GbOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJB30BaHUE PA3IUYHBIX (OPM 3aMUCHU JEWCTBUTEIBLHOTO YHCIA, yMEHUE
pallMOHAJIbHO BBIMOJHATh JEUCTBUSL C HUMH, J€NaThb HNPUKUAKY, OLECHHUBATH
pesynbpTar. OOyuaromuyecs TOJyYarOT HAaBBIKM MPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JICHCTBUM C YHCIIAaMH, 3alMCaHHBIMU B CTaHJIApTHOH dopmMme,
MCIMOJIb30BaHUS MATEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAXKECHUM.

Jluans «YpaBHEHHSI U HEPABEHCTBA» PEATU3YETCS HAa MPOTSKEHUU BCETO
oOy4eHHMs] B CTapIIed IIKOJIe, TOCKOJBKY B KaXIOM pas3feie MporpaMMbI
MPETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMUX 3amad. OOyuaromuyecs OBIaICBAIOT
pa3IUYHBIMM METOJAMHU PEIIEHUs LEJbIX, PalMOHAIbHBIX, HPPALHOHAILHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loydyeHHbIE YMEHUS UCTIOJIB3YIOTCS IIPU UCCIIEIOBAHUU
GyHKIMA C TTIOMOIIBIO TTPOU3BOMHON, PENICHUHM MPUKIAAHBIX 3a/ad U 3a7a4 Ha
HAaXOXXJEHUE HauOONBIIUX W HAUMEHBIIMX 3HaueHuW QyHkuu. JlanHas
collepKaTelibHasl JIMHHUS BKJIIOYaeT B ce0d Takxke (OpMUpOBaHHE YMEHHI
BBINIOJIHATh Pacy€Thl Mo ¢opMmysaMm, NpeoOpa3oBaHUsl UENbIX, PalUMOHAIBHBIX,
MPPAUHOHANBHBIX YW TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKECHUI,
collep KaIuX CTernmeHu W Jiorapudmel. brarogaps usydeHuio anredpamdecKkoro
Marepuanga MPOUCXOAWUT  JAIBHEWIIEE  PA3BUTHE  AITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIIIJIEHUST Yy4aluxcs, (OPMHUPYIOTCA HaBbIKA JI€TyKTUBHBIX



paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QopMamH,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHUMOCTEH B BHJIE€ PaBEHCTB W HEpaBEHCTB. AureOpa
npeniaraeT d()QPEeKTUBHBIE WHCTPYMEHTBI MJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU Kak
S3bIKA HAYKH.

CopepxxarenpHo-MeToIMYeckass JUHUS «DyHKIUM U TpaduKu» TECHO
NeperieTaeTcs ¢ IPYrUMH JIMHUSIMU Kypca, TOCKOJBKY B KAKOM-TO CMBICTIE 3a70aET
MOCJIEIOBATEIBLHOCTD U3YUYCHUS MaTepuana. N3yuenue CTEIIEHHOM,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKoB, UCHIOIb30BAaHUE (DYHKUMN JUIsl pelleHus 3aJad U3 JpPYrux y4eOHbIX
IPEIMETOB U PEATbHOM KU3HU TECHO CBS3aHO KaK C MAaTEeMAaTUYECKUM aHAIM30M,
TaKk W C pEIICHHEeM ypaBHEHHWH M HepaBeHCTB. [Ipum 3TOoM OonblIoe BHUMAaHHE
yaensiercss (opMHpPOBaHUIO YMEHHUS BbIpaKaThb (OpMyJaMHU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJIMYMHAMHU, MCCIEAOBATh IOJY4YEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. MaTtepuan 3Tol cojepKaTeIbHOW JTMHUN HalleJIeH Ha Pa3BUTUE YMEHUMN
¥ HaBBIKOB, MO3BOJIAIOMINX BBIPAXATh 3aBUCHMOCTH MEXAYy BEITUYMHAMU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConmepxxarenpHas juHHMs «Hawama mareMaTH4eckoro aHain3a» MO3BOJISET
CYIIIECTBEHHO PACHIMPUTH KPYT KaK MaTeMaTWYeCKUX, TaK W MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YyYaromMMCsl, y KOTOPBIX MOSIBISETCS BO3MOXHOCTh UCCIIEIOBATh U
CTpouTh Tpaduku (QYHKIUH, ONpeAessITh HX HaWOONbIINE U HAWUMEHBIINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmpoueccoB. JlaHHas conepikarenabHas JHMHUSA OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHSI MaTeMaTHYEeCKHX MOJENell peambHBIX CHUTYalluH,
HAXOXK/ICHUS HAWIYYILEro pelieHUuss B MPHUKIATHBIX, B TOM YHCIE COLUAJIbHO-
HYKOHOMHUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOTO aHajau3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATIbHO-JIOIMYECKOT0 U KPEeaTUBHOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKd B HayKe, TEXHUKE U HUcKyccTBe. OOydamomuecs y3HAIOT O
BBIIAIOIIMXCSl pe3yJibTaTaX, IMOJYYEHHBIX B XOJ€ Pa3BUTHs MaTEeMaTHKH Kak
HAyKH, U UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKas JINHUSA «MHOXKECTBa M JIOTHKa» B OCHOBHOM
MOCBSILIIEHA  JJIEMEHTaM  TEOpUM  MHOXKECTB. [ e€0peTHKO-MHOKECTBEHHbIE
NPECTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTEeMaTHKU U MpeiaraioT
Haubosiee yHUBEPCATbHBIN S3bIK, OOBEAMHSIONINN BCE pa3zesibl MAaTeMaTUKU U €€
NPUJIOKEHUH, OHU CBSA3BIBAIOT pa3Hble MAaTeMAaTHYECKUE AMCLMILIUHBI B €IUHOE
uenoe. [loatoMy BakHO AaTh BO3MOXKHOCTH IIKOJIBHUKY MOHHUMATh TEOPETHUKO-



MHOKECTBEHHBI f3BIK COBPEMEHHOM MAaTeMAaTHKH M WCIOJIb30BaTh €ro s
BBIPQXEHHS CBOUX MBICIICH.

B kypce «Matemartuka» MPHUCYTCTBYIOT TakKK€ OCHOBBI MAaT€MaTHYECKOTO
MOJICIMPOBAHUS, KOTOpbIE TpHU3BaHbl CHOPMHUPOBATH HABBIKM TOCTPOCHUS
MoOJieNield peajbHBIX CUTyallud, HUCCIEJAOBAHMUS ATHUX MOJIENe C MOMOIIBIO
amnmaparta anreOpbl 1 MaTeMaTHYeCKOTO aHalu3a M WHTEPIPETAllMU TOTyYeHHBIX
pe3ynbTaToB. Takue 3aJaHus BIUIETEHbl B KaXIbld W3 PA3[EIOB IPOrpPAMMBI,
MOCKOJIbKY BECh Marepual Kypca IIMPOKO HCIONb3YETCS JJIS  pelieHUs
NpUKIAAHBIX 3a1ad. [Ipu pelieHun peanabHBIX MPAKTHUUECKUX 3a7ad yyalluecs
pa3BUBAalOT  HAOMIONATENbHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HMCIOJIb30BATh AHAJIOTHIO, O000IIATh M KOHKPETHU3UPOBATH
npobnemy. [lesareapbHOCT MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOIECCe M3YUEHHUs BCEX TeM Kypca «Anredpa v Hayaia
MaTEeMaTHUYECKOTO aHAJIN3ay.

BaxxHOCTh ydeOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl OOYyCIIOBJI€HA MPAaKTUYECKOW 3HAYMMOCTBIO METANpEeIMETHBIX U
IPEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHS O0ydaromuxcs, (GopMUpoBaHUS (YHKIUOHATIHLHOM MaTeMaTHU4eCKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX y4eOHbIX TuCHUIUIMH. Pa3BuTue y oOydaromuxcs
MPABWIBHBIX TPEJICTaBICHUA O CYIIHOCTH M TPOUCXOXKICHHH TE€OMETPHYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M HACAIBHOIO, XapaKTepe OTPAKECHHUS
MAaTEMATUYECKOM HAyKOM SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
reOMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
ydalmxcs, a TakKe KauyeCTB MBIIIJICHUs, HEOOXOAMMBIX [JIsl aJanTalidd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, Tak Kak oOecreurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCIUIUINH €CTECTBEHHO-HAYYHON HAMpPaBIEHHOCTH, TaK M TYMaHUTAPHOH.

Jlornyeckoe MblUIeHHE, (OpMUPYEMOE NPU H3YYEHHH OO0y4YaroIMIMMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH TIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHH 337a4 €CTECTBEHHO-
HAy4YHOT'O LIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesnoBeka. OpueHTauus 4elloBeKa BO BPEMEHU M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIUaNIbHOrO ObITHS, (opma
OTPaXXEHUSI OKPY’KAIOIIEr0 MHUPA, YCJIOBHE YCHEUIHOTO MO3HAHUS W AKTUBHOIO
npeoOpa3oBaHus  JEHCTBUTENBHOCTH. OnepupoBaHME  NPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW H TPYIOBOM J1€ATEIHHOCTH,
SBIISICTCS OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUJIHOCTH OOpPa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAaIIPABJICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypOBHE 00yueHHs — 00IIeoOpa3oBaTeIbHOE W OOIIEKYJbTYpPHOE pa3BUTHE
oOydaromuxcss  4yepe3  OOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJOHKEHNU 00pa30oBaHMsI
0 CTICIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAHUEM TE€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
oOyyarolmxcs CpeHeN HIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroniuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOHTH OOIIME MaTeMaTHYECKHUE YMEHHS, CBSI3aHHBIC
CO cHenu(puKol TeoMeTpuH W HEOOXOAMMBIE [JIsi JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO OoJjee
riyOoKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B TE€OMETPHUUECKHX
3HAHUAX B MIPOPECCUOHATBHOMN AESITEIbHOCTH.

JlocTmkeHne 1edr OCBOCHHS MPOrpaMMBbI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHRIMM 3agadaMd  OCBOEHHSI  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10 Ki1acce sSBISIOTCS:

e (dopMHpOBaHHE MPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYpPbl U OCO3HaHHUE €€ B3aUMOCBS3H C OKPYKAIOLUIUM MHPOM,;

e (opMupoBaHHE MpPENCTaBICHUS O MHOTOTPAHHMKAX M TelaxX BpalleHUs
KaK O BOKHEHIINX MAaTEeMAaTHUECKUX MOJENAX, TMO3BOJSIONIUX OMUCHIBATDH
U U3y4aTh pa3Hble SBICHUS OKPY>KAIOLIEro MUPA;

e (opMHpoBaHHE YMEHMsI pacloO3HaBaThb Ha YEpTEk)ax, MOJEISIX U B
peaIbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMU PEIICHHUsS 3a/a4 Ha MOCTPOCHHs Ha M300paKeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJEHHUE  QITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHpoBaHHE yMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
pacCcy X /IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3aJad C
MPAKTHUECKUM COJIEPKaHUEM;



e pa3BuUTHE MHTEJIEKTY AJIbHBIX U TBOPUYECKHUX CHOCOOHOCTEH
oOydaromuxcs, IO3HABAaTEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;

e (opmupoBanue GbyHKIHOHATBHON IrPaMOTHOCTH, pEJIEBAHTHOM
F€OMETPUU: YMEHHE pACHO3HABaTh [MPOSBICHHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYallHsIX M MPU W3YYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIHpoBaTh HMX Ha A3BIKE
r€OMETPUM U CO3JAaBATh TEOMETPUUECKUE MOIENH, TPUMEHITh OCBOCHHBIN
Tr€OMETPUYECKUN aIIapar JUisl PELIEHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJla4y, HHTEPIIPETUPOBATHh U OLIEHUBATH MOJYYEHHBIE PE3YIIbTaThI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHWs 3aJad, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO NIO3HAHMSI, U OINpeeIEHHBIM 00pa30M OpraHU30BaHHAsA paboTa Hal
HUMH, 4YTO CHOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAJbHEUIIEMY HU3yUYEHUIO IPEIMETA.

[Tpenmnourenue oTAAETCA HAISIHO-KOHCTPYKTUBHOMY METOAY OOYUYE€HHs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yYallluXcsi B Kypce CTEpEOMETpUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBaHUE
IPOCTPAaHCTBEHHBIMU oOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJISIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOI0 COACPKAHUS.

OcHOBHBIE cojzepKarenbHble JTUHUM Kypca «l'eomerpum» B 10 kmaccax:
«MHororpanHukn», «lIpsMbple ¥ IUIOCKOCTH B MPOCTPAaHCTBE», «BekTopsl u
KOOpJIMHATBl B  MPOCTpaHCTBE». @DOpMUPOBAHUE  JIOTMUECKMX  YMEHUU
pacrnpesensercs He TOJBKO [0 COJAEPKATENbHBIM JIMHHUSIM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CpeIHEro O0IIero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yjibTaTam
OCBOEHHUSl paboueil mMporpamMmbl, pacHpeles€éHHbBIM 10 ToAaM O0ydyeHwus,
CTPYKTYpUPOBAHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHE T'E€OMETPUUECCKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUN OOYy4YaloUIUXCs, pacuIupsis U
yrayOssist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



B ydeOHOM miiaHe Ha u3ydeHue Kypca «MaTemMaTtuka» Ha 0a30BOM YpPOBHE B
10 kmacce orBoaUTCA 4 yaca B HeAelo, Bcero — 140 gacos.
COJEP/KAHHUE YYEBHOI'O KYPCA

Yuciaa v BIYMCICHUSA

Panmonaneupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLIEHTHI,
OECKOHEUYHBIE  MepHoauYeckre ApoOu.  ApudpMeTHUecKHe  Olepamuu  C
palMoOHANIBHBIMU YHUCTIAMU, TPe0Opa30BaHUs YUCIOBBIX BhIpakeHui. [I[puMenenue
JIpo0elt U MPOIEHTOB JUIsl PEIICHUs MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JelicTBuTenbHble 4ucia. PanuoHalbHBIE W UpPpAMOHAIBHBIE YHCIIA.
Apudmernueckue ornepanudd ¢ JeHCTBUTENbHBIMU 4Yuciaamu. [IpubnmxéHHbIC
BBIYUCJICHUS, IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUN.

Crenmenb ¢ 1menbiM  mokaszateneM. CranmaptHas (Qopma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Mcnonb3oBanue mnoaxoxdsuiedi  ¢Gopmbl  3amucu
JNEUCTBUTEIBHBIX YHUCEN Ul PEIICHUS NPAKTUYECKUX 3a0a4 U IPEACTaBICHUS
JTAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JleWcTBusi ¢
apupMETUUECKUMH KOPHSIMU HATYpaIbHON CTEICHHU.

CHHyC, KOCHHYC M TaHT€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBIL.

YpaBHeHHE, KOpPEHb YypaBHEHUsA. HepaBeHCTBO, pelleHME HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nienpix v 1poOHO-pAIMOHATLHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

PenieHre TpUroHOMETPUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHU M HEPABEHCTB K PEUICHUIO MATEMAaTHYECKUX 3aJa4
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEATbHOU KU3HH.

DOyHKUMH U TPaPUKHU

Oynkums, crnocodbl 3amaHus ¢GyHkuuu. ['paduk dysknuu. B3anmHO
oOpatHbie (QYHKITUH.

ObnacTh ompeneneHus U MHOXECTBO 3HaueHUil pynkunu. Hymm yskuuu.
[TpomexxyTku 3HAaKOTIOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.



Crenennast GyHKIHS ¢ HATypaJbHBIM U IIEJIBIM TIOKa3zateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS 7-0i CTETICHH.

TpuronoMmerpudeckass OKPYXKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKIMNA YUCIOBOTO apryMEHTA.

Hauana MaTeMaTH4ecKOro aHajaimn3a

ITocnenoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEeI0BATEIILHOCTEH.
MOHOTOHHBIE TOCHEA0BATEIILHOCTH.

Apudmerrueckas U reoMeTpuueckas nmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpudeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH TeOMETPUYECKOMN
nporpeccun. Dopmyiia CIOXKHBIX NMPOLEHTOB. lcronp30BaHue mporpeccuu s
pELICHUS PeallbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, ornepauuu HajJ MHOXkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IpumeHeHne TEOPEeTUKO-MHOKECTBEHHOIO armapara Ui OINMCAaHUS PealIbHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIBCTBO.

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHSITUA  CcTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npocTtpaHcTBO. [loHsITHE 00 AaKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxxeHue MNpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIINECS,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapaienbHOCTh MNpPAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUIEIBHOCTh TPEX MPSAMBIX; MAPAIUICITBHOCTh MPSIMOM U TUIOCKOCTH. YTJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YroJd MEXAY MNpPSMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH MIJIOCKOCTEM: napajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napayiebHbIX TUIockocTel. [lpocTeiimue mnpocTpaHCTBeHHBIE (DUTYpBI Ha
MJIOCKOCTH: T€TPadap, KyO, mapajuiesenume; TOCTPOSHUE CEUCHHI.

[TepnieHAUKYISAPHOCTH MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPHNECHAUKYJIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TEOopemMa O NpsSMOi
MEPIIEHANKYJISIPHON THIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXIY MPSIMON U
IUIOCKOCTBIO;  ABYTPAHHBIM  yroJ, JIMHEHMHBIM Yroa JIBYTPaHHOIO  yIJIa.
[lepnieHaUKYISp U HAKJIOHHBIE: PACCTOSTHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NPOEKIUs  (QUrypbl Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJISIPHOCTA  JABYX
IJIOCKOCTEN. Teopema o TpEX NepHeHIUKYIsIpax.

MHororpaHHuKHU



[TonsiTie MHOTOTPAaHHHKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAaHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIe MHOTOTPAaHHUKH; pa3BEPTKa MHOTOTpaHHUKa. [Ipu3ma: n-yromnpHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI;, MpsiMasi M HaKJIOHHAs MPHU3MbI, OOKOBask U
HOJIHAs IOBEPXHOCTh IPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajulesienunen U ero cpoiictBa. [lupammpa: n-yronpHas nupamuzia, TpaHd U
OCHOBaHUE MUPaAMUbI; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS
yceu€HHash mnupamMuaa. OJIEMEHTbl Tpu3Mbl W mnupamuibl. [lpaBunbHbIC
MHOTOTPaHHUKH: TOHSATUE MPABUIBHOIO MHOTOTPAaHHMKA; MpaBUJIbHAS MpPU3MA U
OpaBWIbHAs NUPaMUJa; MpaBUIbHAs TPEYrojibHas NUPaMHUIa W IPaBUIbHBIN
TeTpasap; KyO. IlpencraBieHue O mpaBUIIbHBIX MHOTOIPAHHUKAX: OKTadJp,
nofexa’p u ukocadap. CeueHus mpru3Mbl U MUPAMUJIBIL.

CuMMeTpusi B TIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIHHO TOYKH, MPSIMOH,
IUIOCKOCTH.  DJIEMEHThl CHUMMETPUM B NUpaMHJAX, Mapajiesienuneaax,
IPABUJIbHBIX MHOTOTPaHHHUKAX.

Bbrancnenne 31eMEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaiu, YTJIbL.
[Inomans OOKOBOW MMOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MNPSAMOW IPU3MBI,
IUIOIIAJh OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH NPABUIBLHOM MHpPaMUbI,
TeopeMa O IUIomaad ycedéHHoW mnupamuiapl. [lonstue o0 o0BéMe. OO0BEM
MUPAMUIBI, TTPU3MBI.

[Tonobubie Tema B mpoctpaHcTBe. COOTHONIICHHS MEXIy IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJI0OHBIX TEJI.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTy U B pocTpaHCcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHME BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa 1o TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBwio mapamnenenunena. Pemenuwe 3amad, CBS3aHHBIX €
IIPUMEHECHUEM IIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopAauHaT B ImpocTpaHcTBe. KoopamHatel BekTopa. IIpocreitmme 3amaunm B
KOOpAMHATax. YTojll Mexay BekropaMu. CKaISIpHOE NPOU3BEICHHE BEKTOPOB.
Beruncienne yrioB Mexay NPsSMBIMU U IIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 IpcaMcCcTa «MaremaTtuka» JOJIDKHO oOecrneynBaTh
AOCTHKCHHC Ha YPOBHC CPCIOHCTO 06HICFO 06pa3013aH1/151 CICAYOINHNX JUIYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MareMaTruka» XapakTepU3yrOTCs:

['paxx1ancko€e BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUHA OOYYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJCHUH,
MpoIeAYp TpaxJaHCKOro oOImecTBa (BBIOOPHI, OMPOCH W Tp.), YMEHHEM
B3aMMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTHyeckoe BOCIMTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIEMY POCCUMCKON MaT€MaTHKH, IECHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCTIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTETHYECKOE BOCITUTAHUE:!

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBOro u 6e3omacHoro odpasa *K13HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ TNMHUTAHHE, COATAHCUPOBAHHBIMN PEXUM 3aHATUU U

OTJIbIXa, perynsipHas busnueckas aKTUBHOCTb); bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3AHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPY/Zy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymeld mnpodeccur U peanu30BbIBaTh COOCTBEHHBbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLUAIBHOMU
Cpelbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpPHUEHTALIMEN HA NMPUMEHEHUE MATEMAaTUYECKWX 3HAHUM ISl pEIICHUs 3a1ad B
0o0JaCTH  OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIICICTBUU JUJISL OKPYKAIOLIEH CPEbI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUEeCKOW JESITeNIbHOCTH, ITAaroB €€
pPa3sBUTUS W 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MAaTEMaTU4YE€CKOW KYJIbTYpOHM KakK CpEICTBOM IMO3HAHUA MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEAOBATEIBCKYH AEATEIBHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUSIMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
0elcCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTN8UAMU.

1)  Vuusepcanvuvie  nosmaeamenwvmvle  Oeticmsusi,  obecneuu8aOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYeccos obyuarwuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJCalowe20  Mupa,  NpuMeHeHue  J1O2UYECKUX,
uUcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeUCTBUA:

e BBIABIISTh U XaPaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAY TMOHATUSIMH; (OPMYIUPOBATH
OTIpe/eNiCHUs] TOHATHUW; YCTaHABIMBATh CYIICCTBECHHBIH  MpPH3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (QOpPMYyJIUpOBaTH U  MpeoOpa3oBBIBATh  CYKICHUS:
yTBEpAUTEIbHbIE U OTpPULATENbHbIC, €IMHUYHBIC, YacTHbIE U OOIIHE;
YCIJIOBHBIE;

BBIBIAITH ~ MAaTEMAaTHMYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
OPOTUBOpEYMs] B (pakTax, [AaHHBIX, HAOJIOJCHUSX U YTBEPKACHUSX;
npeiaratb  KpUTEpUM  JUISL  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTWKH, JEOYKTUBHBIX U
VMHIYKTUBHBIX YMO3AKJIFOUEHHM, YMO3aKJIFOUEHHI 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOSTEIIHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (MPSMBbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTALIMIO,
IPUBOAUTH MPUMEPBl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIIEHUS U BBIBOJIBI;

BbIOMpaTh crnoco0 pemeHus y4eOHOH 3aaauu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB pELIEHUs, BBHIOMpaATh Hauboiee MNOAXOAAIIMI € Y4ETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTUBOpEUUE, MpolIemMy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHoe, (OpMHUPOBATh  THIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHHE;

IPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
O00BbEKTa, SIBJICHUSA, TNPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBATH 0OOOIIEHHS U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOTO HAOMIOIEHUS, UCCIEIOBAHMS, OILCHUBATh JIOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TOIECCa, a TAKKE BBIIBUTATH
MIPE/IMOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUIUTH MHPOPMAIUK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIS PEILICHUs 3a]auu;

BbIOMpaTh ~ WMHPOpPMAIMI0O U3  MCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(OPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM IMPEICTABICHHUS,

CTPYKTYpUPOBaTh HHGOPMAIUIO, TIPEACTABIATh €€ B Pa3IMYHbIX Qopmax,
WLTIOCTPUPOBATH IpapUuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSATEIIEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHuKamuenwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OYVUATOUWUXCSL.
OO01ieHue:

BOCIIpUHUMATh H  (OPMYyJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, /aBaTh IOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3ysbTar;

B X0/ 00CYKJEHUS 3a7]aBaTh BONPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
poOJIeMBbI, pelIaeMoil 3a/1a4M, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pELICHMs; COIMOCTaBISATh CBOU CYXIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3IM4Me€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
NPEACTaBIATh  pE3yJbTaThl  PEIICHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 IPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHJIHOHW U
WHIUBUTyJIbHON pabOThI MPY PEIICHUH YUCOHBIX 3a71a4; TPUHUMAThH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacripeieNiaTh BUABI PabOT, 10rOBapUBaThHCS, 00CYKAATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI YacTh pPaOOTBI W
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvlie  Oelicmeus, obecneyusarom

GdopmuposaHrue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHS C

y4€TOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pEICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJa/JIeTh HAaBBIKAMHM TIO3HABATENbHOM pediiekcuu Kak OCO3HaHUs
COBEPIIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BIaJeTh CcHoco0aMu CaMOINPOBEPKH, CAMOKOHTpOJI Ipolecca U
pe3ynbTara peleHusl MaTeMaTHYeCKON 3a/1auH;



e TPEABHACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IECITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBIICHHBIX TPYIHOCTEH;

e OIICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIN U YCJIOBHUSIM, OOBICHSTH
IPUYMHBl TOCTHXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJIUTh OIMMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenne y4yeOHOro Kypca «MaTemaTHKa» Ha YpOBHE CPEIHEro OOIIeTro
oOpa3oBaHMsl JOJDKHO 0O0ecneunBaTh JOCTHIKEHUE CIEAYIOIIUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIBTATOB:

Yuciia 1 BbIYHCICHUSA

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE W JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

Boemonuate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BbInonHATh TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MPaBUiia OKPYTJIEHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHH.

OnepupoBaTh MOHATHSAMU: CTENEHb C ILENBIM I0KA3aTeNIeM; CTaHAApTHas
dopma 3amMcu JEHCTBUTENIBHOTO 4MCA, KOPEHb HaTypalbHOM CTENECHH,
UCIIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YUCEI JIJIsl PEIECHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh NMOHATUSAMHU: CUHYC, KOCUHYC Y TAHI'€HC MPOU3BOJIBHOTO YIJIa;
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJIBHOTO yIJla Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
GbyHKIHH.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BrmonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoInonHATh MpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBIE THUIBI  LEJIbIX, PAalAOHAIBHBIX W
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YypaBHEHHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
¥ 3a71a4 U3 pa3IMuHbIX 001acTell HAyKU U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aureOpbl, COCTABIATH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENH C UCIIOIb30BaHUEM alllapaTa ajreopsbl.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMM: (PYHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpENeNeHUs] ¥ MHOXECTBO 3HaueHH (yHkuuu, rpaduk (QyHKIUH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh NOHATUAMU: UYETHOCTH W HEUYETHOCTh (YHKIHUM, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonps3oBathk rpaduku GyHKUUN A pEICHUS] YpaBHEHUI.

Crpouth M ynTaTh TpaUKu JTUHEHHON (QPYHKIUU, KBAAPATUYHON (PYHKIUH,
CTETICHHOH (DYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnone3oBate rpaduku (QyHKUMHA JJI1  HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BEIUUYNHAMH.

Havana maTeMaTH4ecKOro aHaJm3a

OnepupoBaTh TOHATHUAMHU: TOCIEAOBATEIBHOCTh, apuUpMeTHUeCKass |
reOMETpUYECKast IPOTrPECCUH.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaOLlasi TeoMEeTpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBaIOUIEH r€OMETPUUECKON MPOTPECCUM.

3amaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHBIX 33]a4 MPUKIAJHOTO XapaKTepa.

MHokecTBa M JI0THKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, ONIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JJjisl  OMHCaHUs
peallbHbIX MPOLECCOB M SABJICHUH, NMPU PEIICHUH 33aJad U3 APYTUX Y4YeOHBIX
PEeIMETOB.

OnepupoBarh  TOHATHSAMHU: ONpeJelieHne,  Teopema,  CJIEACTBUE,
JI0Ka3aTeIbCTRO.

OmneprpoBaTh MOHATHIMH: TOYKA, IPSMas, INTOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUH M CIECACTBUS U3 HUX NIPU PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATHUSAMU: MAPAIICTBHOCTD W TEPIIEHANKYISIPHOCTD MPSIMBIX
U IIJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.



OnepupoBaTh MOHATUAMM: JBYTPaHHBIA yroJj, TpaHd ABYTPAHHOIO Yrija,
pedpo ABYTrpaHHOIO yria; JUHEHHBIA yrojl ABYTPAHHOIO yTJa; rpaaycHas Mepa
JIBYTPaHHOTO yTJIA.

OnepupoBarh IOHATUSAMU: MHOTOIPDAHHMK, BBIIYKJIBIA M  HEBBITYKJIbINA
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPAHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (IMpaMuJa; MpU3MA,
IPSIMOYTOJIBHBIN Mapaiesenume, Ky0).

KnaccupummpoBaTe  MHOrOrpaHHMKHM,  BbIOMpass ~ OCHOBaHUS Ul
KJacCU(pUKaUuU (BBIIYKIbIE W HEBBINYKJIbIE MHOTOIPAaHHUKH; IPaBUIIbHBIC
MHOTOI'PAaHHHKH; IPSIMBIE U HAKJIIOHHBIE MIPU3MBI, NapaJUICICIUIEABI).

OrnepupoBaTh MOHATUAMU: CEKyIIas ITIOCKOCTh, CEYEHHE MHOTOIPAHHUKOB.

OOBICHATH TPUHIIMIIBI TOCTPOEHUSI CEYEHUH, HCTIOB3YSl METO/ CIIEIOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHUKOB METOJOM  CIIEJOB, BBIIIOJIHSITH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UIYp: BUA
CBEpXY, COOKY, CHU3Y.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH IO 00pa3lam UiH
aNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKAE METOABI NPH PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMHM, OT TOYKH JO IpPSAMOH, OT TOYKM [JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOINMHUCS IPSIMBIMH.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH O 00pa3laM Wiu
QITOpUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJAPTHBIX  MaTEeMaTMYECKUX 3aJad Ha BBIYKMCIECHHE YIVIOB  MEXIY
CKPCLMBAIOIIMMUCSA TPAMBIMH, MEXKIYy IMpPsAMOM U  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbruucnsate 00bEMBI M TUIOLIAAN MOBEPXHOCTEM MHOTOTPAaHHUKOB (TpHU3Ma,
nupaMyja) ¢ TMpUMEHEHHuEeM (OpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
IUIOHIA/IIMU MTOBEPXHOCTEHN, 00bEMaMHU MOI00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHUAMH: CHUMMETpPUS B MPOCTPAHCTBE; LEHTP, OChb U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U TIIOCKOCTh CUMMETPUU (DPUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATH M HHTEPIPETHPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAX.

[IpumensaTh reomerpuueckue (akThl AJiA PEIICHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOIararoiuX HECKOJIBKO IAaroB PELICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOUM (opMe.

[IppuMeHATs NpOCTEHINME NPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKHX 3a1ad.



[IpyBOINUTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKWA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh TMOJMYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyalldd W TPUMEHATh HU3YYEHHBIE TOHATUSA B IMPOLECCE IIOMCKA PEIICHUs
MaTeMaTU4YeCKl CPOPMYJIMPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pPEaAbHbBIC
CUTyallMH Ha S3bIKE TEOMETPUHU, WCCIENOBATh IIOCTPOCHHBIE MOJEIN C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXO0XKICHUEM T€OMETPUUECKUX BEJIMYHH.

W3BnekaTh, HHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpINONHATE JEUCTBHUS CJIOXKEHUSIT BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCIIO0, O0BACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJIalO0T.

[IprMEHATH MTPaBUIIO NApaJUICIICIIAIIEAA.

OneprupoBaTh NOHATUAMU: IEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpAMH, CKaJspHOE TMPOU3BEIAEHUE, PpACKIAAbIBATh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensTh TeomeTpuueckue (HakTbl Ui PEUICHUs] CTePEOMETPUUECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO MIAaroB PELICHUs], €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemware mpocrelmme reoMeTpuyecKue 3aaadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amaum Ha [0OKa3aTelIbCTBO MAaTEMATHYECKMX OTHOLICHUW W
HAXOXKJEHUE FEOMETPUUYECKUX BEJIMYUH MO0 00pa3iiaM WK alrOpUuTMaM, MPUMEHSIS
M3BECTHBIC METO/IbI IPH PEILICHUH CTaHAAPTHBIX MAaTEMAaTUYECKHUX 3aa4.

[IpumeHaTs mpocTedMe OPOTPaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpyBOINTH MpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIHPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C



UCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHIATHI U TEOpEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHUE

Anreopa
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbI Bcero Kontpoapueie  Tpakruueckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI
MHoOxecTBa pallMOHAJIBHBIX U
1 JIEUCTBUTENLHBIX YUCEN. PalinoHaabHbIE 15 1
YpaBHEHUS U HEPABEHCTBA
) Oynkuun 1 rpaduku. CTeneHs ¢ ebM 6
MOKa3aTeleM
3 Apudmernaeckuii KOpeHb N—O1 CTETICHHU. 13 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
®opMybl
4 TPUTOHOMETpUU. TpUrOHOMETpUYECKHE 23 1 1
ypaBHEHHUS
5 ITocnenoBaTeabHOCTH U IIPOrPECCUH 5
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3 A 3
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 70 3 1




I'eomeTpus

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
1 BBenenue B crepeoMeTpuio 10
5 IIpsimble ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHauKyASIPHOCTD NPSMBIX U 12
MJIOCKOCTEMN
4 Yrisl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1
5 MHororpaHHuKu 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 10
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YIJIbI 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 70 2 0




