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Camapa 2025

MojenpHasi CHHXPOHHM3MpPOBAaHHAs pabodas mporpamma 0a30BOro W YriyOIEHHOTO
nu3zyuenus npeamera «Marematuka» (10 — 11 xmaccsl) (mpeamerHas o6iacte «MartemaTuka u
nHpOpMaTHKay») (Jlajiee COOTBETCTBEHHO — MPOTpaMMa MO MaTeMaTHKe, MaTeMaTHKa) BKIIOYAeT
MOSICHUTENIbHYIO 3allUCKY, COJAEp)KaHME OOydyeHUus, IUJIaHUPYEMbIE pe3yJabTaTbl OCBOEHUS
MporpaMMbl TI0 MaTeMaTUKE, TEMAaTHYEeCKOE IUIAaHUPOBAHUE, TMEpPEUYCeHb (KOAU(PUKATOP)
MIPOBEPSIEMBIX TPEOOBAHUU K pe3ylibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOU MPOTPaMMBbI
cpeanero o0rmiero o0pa3oBaHus M AIEMEHTOB COACPKAHUS 10 MaTEMaTHKe.

[losicHuTenpHas 3amMcka OTpakaeT oOlue 1edu W 3aJadd U3y4yeHHs MaTeMaTHKW,
XapaKTEPUCTUKY IICHUXOJIOTMUECKUX MPEANOChUIOK K €€ U3y4eHHUIO0 OOy4arolIMMHCS, MECTO B
CTPYKType yueOHOro IIaHa, a TaKKe NOAXOAbl K OTOOpY coJep)KaHus, K OIpPENEICHUIO
IUTAHUPYEMBIX PE3YJIBTATOB U K CTPYKTYpE TEMATHUECKOTO IIJIaHUPOBAHHUS.

Copnepxanne 00ydyeHHs pPacKpbIBAET COJEp)KATEIbHbIE JUHHUM, KOTOPBIE IMPEAIaraiorcs
JUTst 00513aTENIHPHOTO U3YyUYEHHUS B KaXJOM KJIacCe€ Ha YPOBHE CPEHET0 0011ero 00pa3oBaHusI.

[Inanupyemble pe3ynbTaTbl OCBOEHHS MPOTrpaMMbl IO MaTEeMaTHKE BKJIIOYAIOT
JUYHOCTHBIE, METAaIlpeIMETHbIE pPEe3y/bTaThl 3a BECh MEpHOJl OO0y4YeHHsS Ha YPOBHE CpPEIHErO
oOmiero o0pazoBaHus, a TakXKe IPEIMETHbIE IOCTH)KEHMsI OOydarolmerocs 3a KaxJablil roj
00y4deHHSI.

IHHOACHUTEJIBHAS 3AIIMCKA

MogenbHasi CHHXpOHH3UpPOBaHHAs pabodas mporpaMma IO MaTemaTuke (0a30BBIM U
yIIIyOJIeHHBIH YpOBHH) 11l oOydarontuxcst 10-11 kmaccoB cocTaBieHa Ha OCHOBE CICAYIONTUX
HOPMAaTUBHO-TPABOBBIX JOKYMEHTOB:

1. ®enepanpubiii 3ak0H OT 29.12.2012r. Ne273-d3 «O06 obOpazoBanuu B Poccuiickoit
deneparmy

2. denepanbHBI TOCYIApCTBEHHBINH 0O0pa30BaTEIbHBIA CTaHIAPT CPETHEro O0OIIero
obpazoBanus ([Ipukas MunuctepcTBa obpazoBanus U Hayku Poccuiickoit deneparuu ot 17 mast
2012 1. Ne413y).

3. ®enepanpHas pabouas MporpaMma CpeaHero ooOmero oOpa3oBaHHs TpeaMETa
«Marematuka» (mis 10-11 xmaccoB oOpaszoBarenbHBIX OpraHusanuii). ba3oBblii ypoBeHb. —
Mocxkaa, UCMO. - 2025.

4. ®DepnepanpHas pabouass mporpaMma cpenHero oomero oOpa3oBaHHs IpeaMeTa
«Martematuka» (s 10-11 knaccoB oOpa3oBaTeNbHBIX OpraHu3anuil). YriuyOJaeHHbIH ypOBEHb. —
Mocksa, UCMO. — 2025.

¢ yuérom DenepanbHoil paboyeil MporpaMMbl BOCITUTAHUSL.

Peanuzamuss mporpammbl  oOecrieunBaeT OBJIAJCHHE KIIOUEBBIMU KOMIIETEHIUSMU,
COCTaBIISIOIIMMU OCHOBY JJISi CaMOPa3BUTHS U HEMPEPBIBHOTO 00pa30BaHUs, IEIOCTHOCTH
0OIIEKyIBTYPHOTO, TUYHOCTHOTO U TIO3HABATENLHOTO PA3BUTHS TUYHOCTH 00YJArOIIUXCS.

B pabGoueit mnporpamme yuTeHl wuaen u mojoxeHus «KoHuenuu pasBUTHS
MaTemMaTHdeckoro obpazoBanusi B Poccuiickoii ®@eneparum». B cooTBeTcTBUM ¢ Ha3BaHHEM
KOHIIETIIIUN MaTeMaTH4eckoe o0pa3oBaHue JOJKHO, B YACTHOCTH, peliaTh 3a/1ady oOecreyeHus
HEO0OXO0IMMOTO CTpaHe YKCIia BBITYCKHUKOB, MaTeMaTH4eCcKas MOrOTOBKA KOTOPBIX AOCTATOYHA
JUIA TIPOJIOJDKEHHS OOpa3oBaHMsI IO PA3IMYHBIM HAMpPaBIICHUSM, BKIIOYas TIpPErNoiaBaHue
MaTeMaTHKH, MaTeMaTHYeCKUe UCCIeA0BaHus, padoTy B chepe HHPOPMAITMOHHBIX TEXHOJIOTUN U
Ip., a Takke oOecredeHus [UIsi KaxJ0ro OOydaromerocs BO3MOXKHOCTH —JOCTHKECHHS
MaTeMaTH4eCKOW MOATOTOBKH B COOTBETCTBHHM C HEOOXOJWMBIM €My ypoBHeM. VIMeHHO Ha
pelIeHne dTHX 3a7a4 OHa HalleJIeHa.



B osnoxy mmdpoBoii TpaHchopManuu BceX cdep UeIOBEUECKOH JIeATEIBHOCTU
HEBO3MOXXHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpOoIIeld MaTeMaTH4ecKOu
MOJTOTOBKH. JTO 00YCIOBJICHO TE€M, YTO B HAIIM JHU PACTET YUCIIO CHEIMATBHOCTEH, CBI3aHHBIX
C HEMOCPEACTBEHHBIM NPUMEHEHHEM MaTeMaTHKH: W B cepe SKOHOMUKH, U B Ou3Hece, U B
TEXHOJIOTUYECKUX 00NacTsAX, W Jaxe B TyMmMaHWTapHbiX cdepax. Taxum oOpazom, Kpyr
oOyJaromuxcs, Il KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAYUMBIM IPEAMETOM, (yHAaMEHTOM
o0Opa3oBaHus, CYIIECTBEHHO pacIIupsercs. B Hero BXOIAT HE TOJBKO OO0ydJaromuecs,
TUTAHUPYFOIIHAE 3aHUMAThCSI TBOPUCCKOM U MCCIICIOBATEIBCKON paboTOM B 00JIACTH MAaTEMATHKH,
nHpOpMATUKH, GUUKH, SKOHOMHKH U B IPYTUX 007acTAX, HO M T€, KOMY MaTeMaTHKa HY)KHa JIJIs
HCI0JIb30BaHUs B MIpodeccusix, He CBA3aHHbBIX HEMOCPEACTBEHHO C HEH.

[IpuknanHas 3HAUMMOCTh MaTEMATHUKH OOYCIIOBJIEHA TEM, YTO €€ MpPEeAMETOM SIBISIOTCS
(yHIaMeHTaJIbHbIE CTPYKTYpPHl HAIIET0 MUpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJIMUYECTBEHHbBIE
OTHOIIECHHUS, PYHKIIMOHAJIbHbIE 3aBUCUMOCTH M KaTErOpUH HEOIpeneIEHHOCTH, OT MPOCTEUIINX,
YCBaMBAaEMBbIX B HEMOCPEJCTBEHHOM OIBITE, /10 JOCTATOYHO CJIOXHBIX, HEOOXOJWMBIX ISt
pPa3BUTHUSI HAyYHBIX W TEXHOJOTMYECKMX HuAeH. be3 KOHKpeTHhIX MaTeMaTU4ecKuX 3HaHUI
3aTpyJHEHO TOHHMMaHUE TMPHUHIUIIOB YCTPONCTBA M HCIOJB30BAHUS COBPEMEHHOMN TEXHUKH,
BOCIIPUSTHE M HHTEpIpeTalus pa3HooOpa3HOW COLMaIbHOM, SKOHOMHYECKOH, MOJMTUYECKON
uHpopmanuu, Mano3ddexTuBHa MOBCEAHEBHAS TPAKTHUECKas NesITeIbHOCTh. Bo MHOTHX cdepax
npodeccHoHaIbHON /1eATENbHOCTH TpPeOYIOTCS YMEHHs BBIMOJHATH PpPacd€Tbl, COCTABIISTH
QITOPUTMBI, TPUMEHATH (POPMYIIBI, MPOBOIUTH T'€OMETPUUYECKUE H3MEPEHUs U TOCTPOEHUS,
yuTaTh, 00pabaThIBaTh, WHTEPIPETHPOBATh W TPEIACTABIATH HWH(POpMANUIO B BHUAC TaOIHII,
TUarpaMm M rpauKoB, IOHUMATh BEPOSTHOCTHBIA XapaKTep CAydailHbIX COOBITHIA.

OpHOoBpeMEHHO € pacuipeHueM cdep NpPUMEHEHUsS MAaTeMaTUKU B COBPEMEHHOM
oOurecTBe BCE 0osiee BaKHBIM CTAHOBUTCS MAaTEMaTHUYECKHUI CTUJIb MBIIUICHUS, TPOSBIISIOUIUICS
B OIIPENIEIEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3yueHus: MaTeMaTHKU B apceHal IpuéMoB
Y METOJIOB MBIIUICHHS YeJIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS MHAYKLUA U JEAYKIUS,
0000IIeHNe W KOHKpETH3allWs, aHadu3 M CHUHTE3, KiIacCUPHUKAIUs U CHUCTEeMaTH3alus,
abctparupoBanue u aHanorusi. OOBEKTbl MaTeMAaTUYECKUX YMO3AKJIIOYEHM, MpaBuiIa HX
KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOEHUI, CIOCOOCTBYIOT BhIpAOOTKE
yMeHHsT (OpMYIHpPOBaTh, OOOCHOBBIBATh W JIOKA3bIBATh CY)KJIEHUS, TEM CaMbIM (POpMHPYIOT
JIOTUYECKUI CTWIIb MbIIUIeHUs. Benyias posib NMpUHAANEKHUT MaTeMaThke B (OPMHUPOBAHUU
QITOPUTMUYECKONW KOMIIOHEHTHI MBIILICHUS U BOCIUTAHUM YMEHHU JEeHCTBOBATh MO 33aJaHHBIM
QIrOpUTMaM, COBEPILIEHCTBOBATh M3BECTHHIE U KOHCTPYHUPOBATH HOBBIE. B mporecce pemieHus
3alad — OCHOBBI JJIsi OpraHu3aluu Y4yeOHOU JeATeIbHOCTH Ha YpOKax MaTeMaTUKu —
Pa3BHUBAIOTCS TBOPYECKAS U MPHUKIAIHAS CTOPOHBI MBIIILICHUS.

OOyyenne wmaTemaTuke Ja€T BO3MOXHOCTh pa3BHBaThb Yy y4alllUXCS TOYHYIO,
palnMoHaNbHYI0 U HH(GOPMATUBHYIO peub, YMEHHE OTOMpaTh HauboJiee MOIXOSIINE S3bIKOBBIE,
CHUMBOJIMUECKHE, TpaUuecKue CpeAcTBa JUIsl BBIPAXEHHUS CYXKICHHMM M HaSIHOTO UX
IIPEJICTABIICHMUS.

Heo0x01MMbIM KOMIOHEHTOM OOIIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUM SIBIISETCS
oO11ee 3HAKOMCTBO C METOJaMU MO3HaHMs JEHCTBUTENBHOCTH, MPEJCTABICHUE O NpeAMETe U
METOJIe MaTeMaTUKH, €ro OTIUYUAX OT METOJIOB €CTECTBEHHBIX M T'YMAaHUTApHBIX HaykK, 00
0COOEHHOCTSX MPUMEHEHHsS MaTeMaTUKU JJISl PELIeHUs HAYYHBIX M MPHUKIAJHBIX 33a7a4. Takum
o0Opa3om, MaremaTuyeckoe 00pa3oBaHNE BHOCHT CBOW BKJIaJ B pOpMUpOBaHHUE OOLIEH KYJIbTYpHI
YeJI0BEKa.

W3yueHne MaTeMaTUKU CIIOCOOCTBYET OSCTETHMYECKOMY BOCIHMTAaHHMIO YEJIOBEKa,



IMOHMMAHUKD  KpPacoTbl M  H3AIIECTBA MAaTEMaTUYECKUX  PACCYXKICHUM, BOCHPHUATHIO
reOMETPUYECKUX POPM, YCBOCHHIO HJIEH CUMMETPUH.

[IpuopurernpiMu neasiMu oOyueHust marematuke B 10—11 kimaccax xkak Ha 6a30BOM, Tak

U Ha YriyOJeHHOM YPOBHSX SIBJISIIOTCS:

— (QopmupoBaHHME  [EHTPAJIbHBIX  MaTEMaTHUECKHMX  TOHATHH  (YHCIO,  BEIUYMHA,
reoMeTpudeckass (¢Gurypa, IepeMeHHas, BEpOSTHOCTb, (YHKIHUsA), O0O0ECIeUnBaIONINX
MIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO 00pPa30BaHuUs 00yJatOIIXCS;

— TIIOJBEJEHHE YYallMXCs Ha JOCTYIHOM JUId HHUX YPOBHE K OCO3HAHHMIO B3aUMOCBSI3U
MaTeMaTHKU U OKPYXKAIOUIEro MHpa, TOHUMaHUIO MaTEMATUKU KaK 4acTH OOIIe KyJabTyphl
4eJI0BEYECTBA;

— Ppa3BUTHE MHTEJUIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEM ydaluxcs, MO3HABaTEIbHOMN
aKTUBHOCTH, MCCJIEI0OBATEIbCKUX YMEHUN, KPUTUYHOCTU MBILUIEHHS], HHTEpPECa K U3Y4YEHUIO
MaTeMaTUKU;

— ¢opMupoBaHue (QYHKIHOHAIbHOW MaTeMaTU4YeCKON TI'PaMOTHOCTH: YMEHMsI pacllO3HaBaTh
MaTeMaTHYeCKHE aCMEKThl B PEAIbHBIX JKU3HEHHBIX CUTYAlUSX M MPU HU3YYEHHH JPYrux
y4eOHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (popMynnpoBaTh UX
Ha s3bIKE MaTeMaTUKU U CO3[aBaTh MAaT€MaTHYEeCKHE MOJEIH, NMPUMEHSITh OCBOECHHBIN
MaTeMaTHYeCKUi  ammapaT  Juid  pelIeHHs]  IPAaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTYYECHHbIE PE3yJIbTATHI.

OcHOBHBIE JHMHU cojAepkaHusg Kypca Marematuku B 10—I11 xmaccax: «Yucina u
BBIYUCIICHUS», «Anredpay («AnreOpanyecKkue BBIPAKEHUS», «YPAaBHECHUS W HEPABEHCTBAY),
«Hauana wmartematuueckoro anamusa», «l'eomerpus» («['eomerpuueckne QUTypsl U HUX
CBOMCTBa», «/3MepeHre reoMeTpHUeCKIX BEITUYUHY), «BeposSTHOCTh W cTaThCcTHKa». [[aHHbBIE
JUHUM Pa3BUBAIOTCSA MapalljIesIbHO, KaXaas B COOTBETCTBUU C COOCTBEHHOM JIOTUKON, OJTHAKO HE
HE3aBHCHMO OJIHA OT JpPYyroil, a B TECHOM KOHTakTe W B3aumojeictBuu. Kpome storo, mx
o0ObeAMHSET JIOTMYECKas  COCTaBJAIONIas, TPAaJUIMOHHO TMpHUCYIIas MaTeMaTHKe H
MIPOHHU3BIBAIOIIASl BCE MaTeMaTHYeCKHe KypChl U cojepxkaTesibHble TUHUH. CPopMynrpoBaHHOE
Bo ®I'OC COO TtpeboBaHME «YMEHHE OIEPHPOBATH TOHATHAMH: OIPEACIICHHUE, aKCHOMa,
TeopemMa, CJEICTBUE, CBOICTBO, MPHU3HAK, NOKA3aTENbCTBO, PABHOCWIbHBIE (DOPMYIHPOBKH,
yMeHue (HopMylIupoBaTh 0OpaTHOE U MPOTHUBOIIOJIOKHOE YTBEPKIACHHUE, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, UCIOJIB30BaTh METOJI MaTEMaTUYeCKONH MHIYKIIMH, MPOBOIUTH JOKAa3aTeIIbHbIC
paccyXJeHUs TpH PEUIeHUH 3a/ady, OIEHUBATh JIOTMUECKYIO MPAaBUIBLHOCTb PACCYXKICHUN»
OTHOCHUTCSI KO BCeM Kypcam, a (GOpMHUPOBAHHE JIOTMUECKUX YMEHHI pacmupeenseTcsi Mo BCceM
rojiaM oOy4eHHs Ha YpOBHE CpeIHEr0 00IIero 00pa3oBaHusl.

B cootBerctBuu ¢ ®I'OC COO maremaruka sIBIseTCs 0OsS3aTeIbHBIM MPEAMETOM Ha
JTaHHOM ypoBHe oOpa3oBaHus. Hacrosieit paboueil mporpaMmmoii mpeaycMaTpuBaeTcss H3ydeHHe
yuebHOoro mpeamera «MaremaTuka» B paMKax TpEX y4eOHBIX KypcoOB: «AnredOpa W Hauaia
MaTeMaTH4ecKkoro aHammuza», «l'eoMmerpus», «BeposiTHOcTh U cTatuctuka». dopmupoBaHue
JIOTUYECKUX YMEHUHN OCYIIECTBIISIETCS Ha MPOTSHKEHUH BCEX JIET 0OyUeHUs] Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus, a JIEMEHTHI JIOTUKH BKJIIOUAIOTCS B COJIEp’KaHHE BCEX HAa3BAHHBIX BHIIIE
KYpPCOB.

B yue6HOM maHe Ha u3ydenue matematuku B 10—11 kimaccax oTBOAUTCS 5 yueOHBIX



YacoB B HE/ENIO Ha 0a30BOM YpOBHE B TE€UEHHE KaXKAOro roga oOyudenus, Bcero 340 yueOHBIX
4acoB, 1 8 yueOHBIX 4YaCcOB B HEJIEIIO HA YTITyOJICHHOM YPOBHE B TEUCHHE KAXK/IOTO TOa O0yICHHSI,
Bcero 544 y4eOHbIX yaca.

Bo3MoxkHa KOppeKTUpOBKAa OOIIETO YWCIa 4YacoB, PEKOMEHIOBAHHBIX MJIsi U3YYCHUS
npeamera, C€ yY4€TOM HUHIAMBUAYAJIBHOTO IIOAXOJA O6pa3OBaTeJH)HI)IX OpFaHI/I3aLII/H>'I K
yrIyOJIeHHOMY M3Yy4EHUI0 MAaTeMAaTHKH, B paMKax COOJIOACHHUS TMTHEHUYCCKHX HOPMAaTHBOB K
HEJIIbHOM 00pa30BaTEILHOM HArpy3Ke.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

W3yueHne MaTeMaTUKM Ha YPOBHE OCHOBHOTO OOLIEro oOpa3oBaHMs HAIpPAaBIECHO Ha
JOCTHXEHHE 00yJaroIMMUCS JTMYHOCTHBIX, METAIPEAMETHBIX U MPEJAMETHBIX 00pa30BaTENIbHbIX
pe3yabTaTOB OCBOCHUS y4€OHOIO IIPEMETA.

JIMYHOCTHBIE PE3YJIbTATbBI

B pesynprare m3ydeHus MaTeMaTHMKH Ha YpOBHE CpeJHEro ooOiero oOpa3oBaHUs Y
oby4arorierocst OyayT chopMUPOBaHBI CIAEAYIONTNE TUIHOCTHBIE PE3yIbTaThI:
1) rpakIaHCKOro BOCIIUTAHUS:

COPMHUPOBAHHOCTh  TPAKIAHCKON  TMO3WIMH  OOyd4aromerocss Kak AaKTHBHOTO |
OTBETCTBEHHOTO WIECHA POCCHICKOTO OOIIECTBa, MPEICTaBICHHE O MAaTEMAaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBJICHUH, MpOLIENyp TPakJaHCKOTO oOOIIecTBa
(BBIOOPHI, OMPOCHI M JIPYroe), yMEHHE B3aMMOJICHCTBOBATh C COLMAIbHBIMA HHCTHTYTaMHU B
COOTBETCTBHUH C MX (PYHKIUSAMH U Ha3HAUCHHUEM;

2) MATPUOTHYECKOT0 BOCIIUTAHUS:

chOopMUPOBAHHOCTh poccuiickoi rpaXKIaHCKOM UJCHTUYHOCTH, YBaKEHUS
K T[pOLUIOMY U  HACTOSIIEMY pOCCHMCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE
K JOCTIKEHHUSM POCCHICKMX MaTeMaTUKOB M POCCHMCKOW MaTeMaTHYeCKON IIKOJIbI,
UCIO0JIb30BAHME ATHUX JIOCTHKEHUHN B APYrUX HAyKaX, TEXHOJIOTHX, chepax SKOHOMUKU;

3) MYyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HaHHE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO Hapoa, COOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, YTHUYECKOTO TMOBEICHHS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHHEM JOCTIKEHUN
HAayKH U JESITeNbHOCTHIO YYEHOT'0, OCO3HAHME JIMYHOTO BKJIAJa B IMOCTPOCHHE YCTONYHMBOTO

Oynywero;

4) 3CTeTHYECKOro BOCIIMTAHMA:

ACTETUYECKOE OTHOILEHUE K MHUPY, BKIIOYAs SCTETHKY MaTeMaTHYECKMX 3aKOHOMEPHOCTEH,
00OBEKTOB, 3ajay, PEIICHUM, pacCy:KIEeHWH, BOCIPHMMYHUBOCTE K MAaTeMaTHYECKMM acleKTaM
Pa3IMYHBIX BUIOB HCKYCCTBA;

5) ¢pu3nYecKoro BOCIUTAHNS:

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSITh MaTeMaTHYECKUE 3HAHUSI B MHTEPECax 3/I0pPOBOTO H
Oe3omacHOro 00pasa KH3HU, OTBETCTBEHHOE OTHOLIICHNE K CBOEMY 3/I0POBBIO (3J0POBOE MMUTAHUE,
cOalaHCUPOBAHHBI PEXHUM 3aHATHH M OTIbIXa, peryaspHas (uindeckass aKTUBHOCTD),



(bI/I3I/I‘IeCKOC COBCPIICHCTBOBAHUC IIPU 3aHATUAX CHOpTI/IBHO-O3I[OpOBI/IT€JILHOI71 JACATCIIbHOCTBIO,

6) TPYAOBOI0 BOCTIMTAHMSA

TOTOBHOCTh K TPYAY, OCO3HAHWE IICHHOCTH TPYAOIIOOUS, WHTEpPEC K Pa3Iu4HbIM chepam
podecCHOHABEHON JIEATEIILHOCTH, CBS3aHHBIM C MAaTEeMATHKOW M €€ MPUJIOKEHUSIMHU, YMCHUC
COBepIaTh OCO3HAHHBIA BBIOOp Oymymiedl mnpodeccun W peann30BBIBATE COOCTBEHHBIC
KU3HEHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTHYECKOMY OOpa3OBaHUIO U
caM000pa30BaHUIO HA MPOTSHKCHUU BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKUX 33]1a4 MaTEeMaTUYECKOW HANPaBJICHHOCTH;

7) 3K0JOrM4eCKOro BOCTIUTAHMS:

c(OpMHPOBAHHOCTH 9KOJIOTUYECKOI KYJBTYpBI, MIOHUMaHHe BIIMSIHUS
COLIMAJIbHOPKOHOMHMYECKUX IMPOILIECCOB HA COCTOSTHME MPHUPOJHON U COLMAIbHOW Cpeipl,
OCO3HAaHHE TJI00aJIbHOTO XapakTepa HSKOJIOIMYECKUX MpoOsieM, OpUEeHTalus Ha MpUMEHEHHE
MaTeMaTHYECKUX 3HAHUW JJIs pellleHus 3a/ad B 00JIaCTH OKpYXKarollel cpeipl, IIaHUpOBaHUE
MTOCTYIKOB U OLIEHKU WX BO3MOXHBIX MOCJIEICTBUI 7151 OKpY>KaIoUeil cpeapl;

8) UEeHHOCTH HAYYHOI0 NMO3HAHUS:

chopMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI
HayKH W OOIIECTBEHHOW MPAKTUKH, TIOHMMAHHE MAaTeMaTHYeCKOW HayKh Kak CQepsl
YEIIOBEUECKON JICATETbHOCTH, 3TAMOB €€ Pa3sBUTHS M 3HAYUMOCTH JUISl Pa3BUTHS [MBUIH3AIHH,
OBJIa/ICHUE 3BIKOM MATEMATHKH U MaTEMaTHIECKO# KyIbTYpOil Kak CPEACTBOM MO3HAHHS MUPA,
TOTOBHOCTB OCYIIIECTBIIATh MPOCKTHYIO U MCCIIEA0BATENBCKYIO NEATEIbHOCTh HHAUBHIYATbHO U

B IpyIIie.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

B pesynpraTe u3ydyeHuss MaTeMaTHKH Ha YpPOBHE cpenHero oOmiero oOpa3oBaHUS Yy
oOyuaromierocss O0ynyTr chopMHpOBaHbl MO3HABaTeIbHBIE YHUBEpCAIbHbIE yueOHBbIE JEHUCTBUA,
KOMMYHHMKATHBHBIE YHHUBEpCalbHbIE y4yeOHbIE [EHCTBHUS, pEryISITHUBHbIE YHUBEPCAJIbHBIC
yueOHbIe JeHCTBUS, COBMECTHAS JI€ATEIbHOCTb.

ITo3naBaTenbHBbIC YHUBEPCAJIbHbIC YUeOHbIC NeliCTBUSA

Ba3oBble 1ornyeckue geicTBus:

— BBIBIATH M XapaKTepPU30BaTh CYLIECTBEHHbIE IPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOLICHMH MEXIy MOHATHAMM; (OPMYIUPOBATh OINPEAEICHUs IOHITUH;
yCTaHaBJIMBaTh CYLIECTBEHHBIH NMpHU3HAK KiIaccH(UKAIMM, OCHOBAHUSA JUIl O0OOIIEHHUS U
CPaBHEHUs, KPUTEPUU IIPOBOIUMOTO aHAIN3a;

— BOCIIpUHUMATh, (OPMYIUPOBAaTH U MPEOOpPa3OBBIBATH CYXKICHUSA: YTBEpAUTENbHbIE U
OTpHILIaTENIbHbIE, €IMHUYHbIE, YACTHbIE U 00IKE; YCIOBHBIE;

— BBIBIATH MaTe€MaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TMPOTUBOpeuHs B (pakrax,
JAHHBIX, HAOMIONEHUSIX W YTBEPXKICHMSX; Mpe/yaraTb KpUTEpUU Ui  BBISBICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUUIL;

— JieNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKM, JCNYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKIIIOUEHHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUU;



IIPOBOJUTH CAMOCTOATEIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN (IIPSIMbIE U OT
IIPOTUBHOT0), BHICTPANBATh apTyMEHTALMIO, IPUBOUTH IPUMEPHI U KOHTPIIPUMEPHI;

000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBO/IBI;

BBIOMpPATH CHIOCO0 perieHus yueOHoil 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHUS,
BBIOMpATh HanOOJIEe MOIXOAALINHI ¢ YIETOM CaMOCTOSITETIHHO BBIZCTICHHBIX KPUTEPHEB).

ba3oBble uccienoBaTelbCKHue JeHCTBUA:

KCIIOJIb30BaTh BOIPOCHI KAK MCCIIENOBATEIBLCKUI MHCTPYMEHT MO3HAHUA, (POpPMYyIUpOBAThH
BOIPOCHI, (PUKCUPYIOIINE MPOTUBOpPEUHE, MPOOJIEMy, YCTAaHABIMBATh MCKOMOE M JIaHHOE,
(hopMupOBaTh TUIIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  AKCIEPUMEHT, HCCJIEIOBaHHE  TIO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro 00bEKTa, SBICHUS, TIPOIIECCa, BHISBICHUIO
3aBUCUMOCTEN MEXIy 0ObEKTaMU, SIBJICHUSIMU, TTPOIIECCAMU;

CaMOCTOSITENIFHO (POPMYTHUPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO
HaONIOZCHUS, WCCIEOBAHUS, OIICHHBATh JIOCTOBEPHOCTh TIOJYYEHHBIX PE3yJbTaTOB,
BBIBOJIOB M 000OIICHHIA;

MIPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE TIPOIECCA, a TAK)KE BBIIBUTATH TIPEATIOJIOKEHUS O €TO
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c ungpopmanmeii:

BBISBIIATh NEPHUIMTH HHPOPMAIMH, TaHHBIX, HEOOXOJAUMBIX Ul OTBETa HA BOMPOC W IS
peleHs 3a/1a9H;

BBIOMpaTh  HWH(pOpPMAIMIO W3  MCTOYHUKOB  PA3IMYHBIX  THIIOB, aHAIU3UPOBATh,
CHCTEMATH3MpPOBATh M HWHTEPIPETHPOBATh WH(OOPMAIMIO PA3IUYHBIX BHIOB U (HopM
MIPEICTABIICHHS;

CTPYKTYpUPOBaTh HH(GOPMAIIHIO, PEICTABIATE €€ B Pa3IMYHBIX (hopMax, HILTFOCTPUPOBATH
rpaduuecku;

OIICHUBATh HAJIEKHOCTh HH(DOPMAITHH TT0 CAMOCTOSTEIEHO C(OPMYIIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHUBHBIC YHUBeEPCAJIbHBIE Y4eOHbIe 1eCTBUSA
Oo0wmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXKICHHUS B COOTBETCTBUH C YCIOBHSIMH U IIEISAMH
OOIIeHUSI; SICHO, TOYHO, FPAMOTHO BBIPQXKATh CBOIO TOYKY 3PCHHUS B YCTHBIX M MHUCHMEHHBIX
TEKCTax, JaBaTh MOSCHEHHS IO XOJy PCUICHHs 3aa4yd, KOMMEHTHUPOBATh MOJIy4CHHBIH
pe3yJibTar;

B X0Jie OOCYXIECHHMs 3a/aBaTh BOTPOCHI IO CYHIECTBY OOCYXKJAaeMOH TeMbI, MPOOIEeMBl,
penraeMoii 3a/1a4u, BEICKa3bIBaTh HJICH, HAIIEJICHHBIC HA TOUCK PEIICHHUS; COTIOCTABIISTh CBOH
CY)XJCHUS C CY)KJCHUSMH IPYTUX YUACTHUKOB JIMAIOra, 0OHAPY)KUBATh PA3IMYNE H CXOICTBO
MO3HIINIT; B KOPPEKTHOH popme hopMyTUpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS;
NPEACTAaBIATh PE3YJAbTAThl pEIICHHs 3a/a4d, OSKCIIEPUMEHTA, HWCCIEIOBAaHHsS, IPOEKTa;
CaMOCTOSITEIFHO BBIOMpaTh (opMar BBICTYIUIGHHS C YY4E€TOM 3a1ad MPE3CHTAUH H
0COOEHHOCTEH ayJUTOPUH.

PeryasitTuBHble yHMBepcaJbHbIe y4eOHbIE JeHCTBUSA
Camoopranmsanus:



— COCTaBIIAITH IUJIAH, AJITOPUTM pEIIEHUS 3a/Ja4d, BBIOMpPATh CIOCOO pEIIeHUs C Y4ETOM
UMEIOIINXCS PECYPCOB i COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATH
BapHAHTHI PEUICHU C yYETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJLIEKT:

— BIJIQJIETh HABBIKAMH TI03HABATEIFHON pe(IeKCHU KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBHU H
MBICTIUTEIBHBIX TIPOLIECCOB, HMX pE3yAbTaTOB; BIAJECTh CIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJISl IIPOLIECCA U PE3Y/IbTaTa PELIEHUS MaTEMaTUYECKOH 3a/1auH;

— TINpPEeaBUAETh TPYIHOCTH, KOTOPbIE MOIYT BO3HHUKHYTh IpPHM PpELIEHUM 3a/Ja4d, BHOCUTH
KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HaWJEHHBIX
OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

— OIICHHMBATh COOTBETCTBUE PE3YJIbTATa II€JIM U YCIOBUSIM, OOBACHATh NPUUUHBI JOCTHXKEHUS
WIM HEJOCTWKEHHS] pe3yiIbTaTOB JESTENbHOCTH, HAaXOJWUTh OUIMOKY, JaBaTh OLIEHKY
MPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEILHOCTD:

— TIOHMMAaTh M MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M HMHIUBUAYaJIbHON pabOThl Mpu
pelieHny ydeOHBIX 3a7ad, NMPUHUMATh IeJb COBMECTHOM JesTeNbHOCTH, IJIaHHUPOBAThH
OpraHU3aII0 COBMECTHOM pabOTHI, paciipeiesiTh BUJIbI padOT, JOTOBAPUBATHLCS, 00OCYKIATh
MPOIIeCC B pe3ynbTaT pabOThI, 0000IIaTh MHEHHUS HECKOJIBKHX JTFOCH;

— y4yacTBOBaThb B TpYMIOBBIX (opmax padboTel (0OCyXJeHus, 0OOMEH MHEHUH, «MO3TOBbBIE
LITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOU JEHCTBUS C
JIPYrUMH 4IEHAaMH KOMaHbI, OLICHUBAaTh KaueCTBO CBOErO BKJIaJa B OOLIMH MPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJEHCTBUS.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS paboyeil mporpamMmbl MO MaTeMaTHKE IMPEACTaBICHBI 110
rojaM OOydeHHs B paMKax OTHAEIbHBIX KypCOB B COOTBETCTBYIOIIMX pa3feliax HacTOsIen
[IporpamMmbL.

PABOYASA ITPOI'PAMMA YYEBHOT' O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

IHHOACHUTEJIBHAA 3AIIMCKA

VYuebHblil Kypc «Anrebpa M Hayaja MaTeMaTUYEeCKOTO aHAM3a» SIBISIETCS OJHUM U3
HauboJiee 3HAUYMMBIX B IpOrpamMMe CTapuleid ILIKOJIbI, MOCKOJIbKY, C OJHOH CTOPOHBI, OH
o0ecrieynBaeT HHCTPYMEHTAJIbHYIO 0a3y s U3y4eHUs BCEX €CTECTBEHHOHAYYHBIX KypCOB, a C
Jpyroil CTOpOHbI, (POPMUPYET JIOTHUYECKOE M aOCTPAKTHOE MBIIUICHHE y4allluXcs Ha YpOBHE,
HE00X0AMMOM JUIs OCBOEHUS MH(DOPMATHKH, OOIIECTBO3HAHMSI, UCTOPUH, CIOBECHOCTH U JIPYTUX
JMCUMIUIMH. B pamkax AaHHOro Kypca YydYaliuecs OBJIAJCBAlOT YHHMBEPCAJIbHBIM S3bIKOM
COBPEMEHHOM HayKu, KOTOpas GOpMYIUPYET CBOU IOCTHKEHHUS B MaTeMaTHUeCKOl (opme.

VYuebHblil Kypc anreOpbl U Hayajl MaTEeMaTUYECKOTO aHAJIM3a 3aKJIaJbIBAET OCHOBY JJIS
YCIIEIIHOTO OBJIaJICHUsI 3aKOHAMH (PU3HMKH, XUMUH, OHMOJIOTUH, TOHUMAaHUSI OCHOBHBIX TeHICHIUI
Pa3BUTHS SKOHOMHUKM M OOIIECTBEHHOH »XM3HU, MO3BOJISET OPUEHTUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO MCIIOJB30BaTh MX JJs JalbHEHIIEro
0o0pa3oBaHus U B NMOBCEIHEBHOM KHU3HHU. B ToXe Bpems oBiazieHne abCTPaKTHBIMM M JIOTHYECKU
CTPOTUMH KOHCTPYKILHUSMU alreOpbl U MaTEMaTHUECKOTO aHAIN3a Pa3BUBaeT yMEHHE HaXOAUTh



3aKOHOMEPHOCTH, 000CHOBBIBATh HCTHHHOCTbD, JIOKa3bIBaTh YTBEPKICHUS C MOMOIIBIO HHAYKIHH
U pacCcyKIaTh AEAYKTHBHO, UCIOJIB30BaTh 00OOLICHNE M KOHKPETH3aluIo, a0CTparupoBaHue U
aHaJIOTHIo0, POPMHUPYET KPEaTUBHOE U KPUTUUIECKOE MBIIIJICHUE.

B xonme usydenust kypca «Aisredpa M Hayajlla MaTeMAaTHUYECKOTO AaHAIW3a» ydalluecs
[IOJIyYalOT HOBBIA OIBIT pPELIEHUS MPUKIAJHBIX 33434, CaMOCTOSATEIbHOIO IOCTPOEHUs
MaTeMaTHYECKUX MOJENIe peajbHbIX CUTYyallud, WHTEPHpPETalH IOJyYEHHBIX pEIICHUH,
3HAKOMSITCA C IPUMEPAMU MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE U UCKYCCTBE, C
BBIJAIOIIMMHUCA MaTEMAaTUUYECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHblil Kypc 001aJaeT BOCHUTATEIbHBIM MOTEHIMAIOM, KOTOPBIA peanu3yeTcsl Kak
yepe3 y4eOHbII MaTepHall, CHocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHMUS, TaK U
yepe3 cHerupuKy ydyeOHOW MeATeNbHOCTH, TpeOyIoleld MpOoJIOJIKUTEIbHON KOHUEHTPAlUuu
BHMMAaHHS, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJY4YE€HHBIN pe3yNbTar.

B ocHoBe Meroamku oOydeHHs anreOpe W HadajlaM MaTeMaTHYeCKOTO aHaIHu3a JICKHUT
JEeSITEeIbHOCTHBIN IPUHIUI 00y4eHHUS.
B crpykType yduebHOro kypca «Anredpa m Hadajga MaTeMaTHYECKOTO aHAIIM3a» MOKHO

BBIJICIUTh CJIEAYIONIHAE COJEPKATEIHbHO-METOANUECKHEe JUHUN: «YHucia W BBIYUCICHUS,
«DyHKIUU U rpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Hauana maTemaTnueckoro aHaauszay,
«MHoecTBa U Joruka». Bce oCHOBHBIE cOJEpKaTeNbHO-METOINUECKHUE JIMHUU HU3Y4aroTcsl Ha
MPOTSHKEHUU JIBYX JIeT OOydYeHHs] B CTapied IIKoJie, €CTECTBEHHO JOMOJHSSA APYyr JApyra u
MOCTENEHHO HACHIIIAsACh HOBBIMU TEMaMHU U paszfiesiaMu. MOXHO C YBEPEHHOCTBIO CKa3aTh, UTO
JAHHBIN KypC SBIISETCS HHTErPATUBHBIM, IOCKOJIBKY 0OBEUHSIET B ce0e Co/Iep:KaHne HECKOIbKUX
MaTeMaTHYeCKUX AMCLUUILUINH, TAKMX KakK airedpa, TPUTOHOMETpHUS, MAaTEMAaTUYECKUN aHAIU3,
TEeOpUsl MHOXKECTB, MaTeMaTHuecKas Jioruka u ap. [1o mepe Toro, kak y4yamiuecs OBJIaJ€BalOT BCE
0ojyee IIMPOKMM MAaTeMAaTUYECKUM almapatoM, y HHUX I[OCJIEIOBaTeNbHO (OpMUpYETCS U
COBEPIICHCTBYETCSI YMEHHUE CTPOUTHh MAaTEeMAaTUYECKYIO MOJIENb PeajbHOM CUTYallUd, IPUMEHSTh
3HAHMUS, MOTYYEHHbIE IPU U3YYEHUH Kypca, Ul PelIeHUs] CaMOCTOSATENbHO CHOPMYIUPOBAHHON
MaTeMaTH4eCKOU 3aJauu, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

CogepxarenpHo-MeToAMYEeCKass  JuHUS  «Yucna W BBIYMCICHHSD — 3aBEpIIacT
(dbopMHUpOBaHHE HABBIKOB HCIIOJIb30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLIO HAayaTo B
OCHOBHOM mmIKojie. B crapmieli mikojge Ha 0a30BOM YpOBHe 0CO0O€ BHUMAHHE YIEIAETCS
(OpMHUPOBAHUIO MPOYHBIX BBIYMCIUTEIbHBIX HABBIKOB, BKIIOYAIOMIMX B ceOs HCIOJIb30BaHUE
pas3nuuHbIX (GOPM 3alKCH ACUCTBUTEIBHOTO YKCIA, YMEHUE PAIlOHATIBHO BBIIIOJIHATH IEHCTBUS
C HHMHM, JeNaTh NPHUKUAKY, OILEHUBaTh pe3ynpTaT. OOydarommuecs MOJYyYalOT HaBBIKU
MpUOIHKEHHBIX BHIYMCICHUH, BBITIOJIHEHUS JEHCTBUI C YMClIaMU, 3alTMCAaHHBIMU B CTaHJAPTHOM
dbopme, UCTIOTB30BAHUS MATEMATUIECKIX KOHCTAHT, OICHUBAHUS YMCIOBBIX BBIPAKEHHI.

Ha yray6aennom ypoBHe oco0oe BHUMaHHE yaensieTcss (OPMHUPOBAHHIO HABBIKOB
paIoHaIbHBIX BBIYMCICHUH, BKIIOYAIOIINX B ce0s MCMOJIb30BAaHUE PA3IUYHBIX (OPM 3aIruch
qyclia, YMEHHE JelaTh NPUKHUIKY, BBIMIOJHATh NPUONIKEHHBIE BBIUMCICHHS, OIIEHUBATH
YHCIIOBBIE BBIPAXKEHHs, padOTaTh C MATEeMAaTUYECKUMHU KOHCTaHTaMH. 3HAKOMBIE YyJalluMCs
MHOXECTBA HATypaJlbHBIX, ILEJIbIX, PAMOHAIBHBIX U JEHCTBUTENBHBIX YUCEN JOMOJHSIOTCS
MHOXECTBOM KOMIUIEKCHBIX YHCel. B KakJoM U3 3THUX MHOXECTB pPaccMaTpHUBAIOTC
CBOMCTBEHHbIE €My cCIenu(pUYecKrue 3aJauyd W OTepaluu: JeJICHHE HAaIelo, OTEepUpPOBaHUE
OCTaTKaMH Ha MHOXECTBE IIETBIX YMCEN; 0COObIe CBOMCTBA PAIMOHANBHBIX U UPPALUOHATHHBIX
quceln; apuMETHUECKHUe OIepalyy, a TAaKKe HM3BJICUECHUE KOPHS HATypalbHOW CTENEeHU Ha
MHOXECTBE KOMIUJIEKCHBIX 4HCell. brarogapss mNOCIeI0BaTEIbHOMY PpACIIUPEHUI0 Kpyra
HCIIOJIb3YEMbIX UHCEI U 3HAKOMCTBY C BO3MOKHOCTAMHM UX TPUMEHEHUS JIUISl PEIICHUS Pa3IuYHbIX



3aa4 GOpMHpYETCs MPEICTABICHUE O €TUHCTBE MATEMATUKH KaK HAyKH U €€ POJIH B IOCTPOCHUH
MoOJIeNIel pealbHOTO MUPA; MIMPOKO MCIIOIB3YIOTCS 0000IIeHNe M KOHKPETHU3aIHsl.

JIlunus «YpaBHEHUS M HEPABEHCTBA» PEATM3yeTCs] HA MPOTSHKEHUH BCEro OOydeHHs B
CTapuleil IIKoJIe, NOCKOJBKY B KaxaoM pasaene [IporpamMmbl MpenycMOTpPEHO peElIeHHE
COOTBETCTBYIOIIMX 3a1ady. B pesynbrare ywamuecs Ha 0a30BOM M YIJIyOJIeCHHOM YpOBHe
OBJIQJICBAIOT  PAa3IMYHBIMU  METOJAMU  PELIEHHS  pPalUOHAIBHBIX, HMpPPalMOHAIbHBIX,
[I0Ka3aTeJIbHbIX, JOrapu(MUUECKUX U TPUTOHOMETPUUECKUX YPABHEHUM, HEPABEHCTB U CUCTEM,
a TaKXkKe 3ajad, cojep)kauux napamerpsl. [lonydyeHHblE YMEHHUS HIMPOKO HCHOJb3YIOTCS MpU
UCCIIEI0OBAaHUU (PYHKLHUN C MOMOIBIO TPOU3BOIHOM, IPU PEILICHUH NPUKIIAJHBIX 33Ja4 U 3aja4
Ha HaxoXJeHHe HauOOoJbIIMX M HAaUMEHBIIMX 3HadeHuH ¢yHkuuu. JlaHHas copaep)kareiabHas
JIUHUS BKIIIOYAeT B ce0sl Takke (OpMUPOBAHUE YMEHUH BBINOJHATH Pacy€Thl MO (QopMmynam,
npeoOpa3oBaHMsl pallMOHAIbHBIX, HWPPALMOHAIBHBIX M TPUTOHOMETPHUYECKHUX BBIPAXKECHUM, a
TaKKe BBIPAXKEHMM, coJepxamux cTeneHn U jorapudmel. brmarogmaps  u3yudenuto
anreOpanvyeckoro Marepuana IPOUCXOTUT JajbHeilliee pa3BUTUE AITOPUTMHUECKOTO U
a0CTPaKTHOTO MBIIUICHUS Y4JalIuxcs, (POPMUPYIOTCS HABBIKM JEIYKTUBHBIX PAaCCYXKICHUM,
paboThl ¢ CUMBOJIbHBIMH (POpMaMH, MpeICTaBICHNUs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BHUJIE
paBEeHCTB U HepaBeHCTB. Aurebpa mpeiaraeT 3(QQGEKTUBHbIE HHCTPYMEHTHI JUISl PELICHHS
MPaKTUYECKUX U €CTECTBEHHOHAYUHBIX 3a/1a4, HaTJIAIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK
sI3pIKa HAYKH.

CopepxarenpHo-MeToAuuecKas JUHUSA «OYHKIMHU U TpaQUKU» TECHO MEpeIuieTaeTcs C
JOPYTUMU JTUHUSIMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICTIE 33/1aET MOCIe10BaTEIbHOCTh U3YUEeHUS
Marepuana. M3ydeHne CTeeHHOM, MmoKa3aTeaIbHOM, JTOTapu(MHUIECKON M TPUTOHOMETPUUECKHUX
(GyHKIMM, WX CBONCTB U rpadMKOB, UCIOJIb30BaHKWE (YHKUUNA A peuieHus 3a1ad U3 JPYrux
y4eOHBIX TPEIMETOB U peaIbHOM KM3HHU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M, TaK U
C pelleHueM ypaBHeHu# 1 HepaBeHCTB. [Ipu aToM Gosbliioe BHUMaHKE yenseTcs: GopMUpOBaHUIO
YMEHHS BBIpaXaTb (opMyJlaMu 3aBUCHMOCTH MEXKIY Pa3jIMYHbIMH BEJIMYMHAMHM, UCCIIEIOBATH
MoJiyueHHbIe (PYHKIIMH, CTPOUTH UX Tpaduku. Martepuain 3Tol cojepx aTelbHOI JIMHUN HalleleH
Ha pa3BUTHE YMEHUM M HABBIKOB, MO3BOJISIOIIUX BBIPAXKATh 3aBUCUMOCTH MEXIY BETMYMHAMHU B
pasIuyHON (opMe: aHATUTHIECKOM, rpadudeckoil u ciaoBecHOW. Ero m3ydeHune crocoOCTByeT
Pa3BUTHUIO ANTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIEHHI0O W KOHKpPETU3alluHu,
HCII0JIb30BAHUIO aHAJIOTHA.

CopepxarenpHas TuHUS «Hauana MareMaTH4ecKoro aHajan3ay MO3BOJISIET CYHIECTBEHHO
pacIUpUTh KPYr Kak MaTeMaTU4YeCKUX, TaK U MPHUKIATHBIX 3aa4, JOCTYIHBIX MIKOJIbHUKAM, TaK
KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH TpadUKH CIOKHBIX (DYHKIUH, OMpPEnensiTh UX
HauOOJbIINE U HAUMEHBIINE 3HAUCHUS, BBIUUCIATH IUIOMAAN GUTryp U 0OBEMBI Tel, HAXOAUTh
CKOPOCTHM U YCKOpeHHs TporeccoB. JlaHHas coaepkaTellbHas JIMHUA OTKPBIBAeT HOBBIC
BO3MOKHOCTH TIOCTPOEHUSI MAaTEMATUYECKUX MOJIEIEH pealbHbIX CUTYAIIH, T03BOJIAET HAXOIUTh
Haujyyliee penieHue B MPUKIAIHBIX, B TOM YHUCIE COLMAIbHO-3KOHOMHYECKHUX, 3aJadax.
3HAaKOMCTBO C OCHOBAaMH MaTE€MaTHYECKOTO aHaliHu3a CIIOCOOCTBYET Pa3BUTHUIO abOCTPaKTHOTO,
(hopMambHO-JIOTHYECKOTO M KPEaTUBHOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHH paclo3HaBaTh
NIPOSIBJICHUS 3aKOHOB MaTeMaTWKM B Hayke, TEXHUKE M HCKyccTBe. OOydaroliuecs y3HAIOT O
BBIJAIOIINUXCS Pe3yNIbTaTax, MOJYyYCHHBIX B XOJE Pa3BUTHS MATeMaTUKUA KaK HAyKd, U 00 HX
aBTOpax.

CogepxatenpHo-MeTOAMUYEeCKass TUHHUS «MHOXKeCTBa M JIOTHKa» BKIIOYaeT B cels
JIEMEHTbl TEOPUM MHOXKECTB M MATEMaTHYECKON JIOTMKU. TeopeTMKO-MHOXKECTBEHHbIE
MPEJICTaBJICHHUs] TPOHU3BIBAIOT BECh KypC IIKOJIHHOW MaTeMaTHUKUA U TpeiarairoT Haubolee



YHUBEPCAJBbHBIN SI3bIK, OOBEIUHSIOMNN BCE pa3/ieibl MAaTEeMAaTUKA U €€ MPHIOKEHH, OHH
CBSI3BIBAIOT pa3HbIe MAaTEMaTHUECKUE AUCIUIUIMHBI M UX IPUIOKEHUs B eanHoe nenoe. [lostomy
BOXHO JaTh BO3MOXXHOCTh IIKOJBHUKY TIOHUMAaTh TEOPETHKO-MHOXXECTBEHHBIH  SI3BIK
COBPEMEHHOM MaTeMaTHKH M MCIIOJIb30BaTh €T0 JJIsl BRIPAKEHUS! CBOUX MBICIEH. J[pyriuM BaKHBIM
NPU3HAKOM MaTeMaTHKH KaK HAayKH CIEeAyeT IMPHU3HATh CBOMCTBEHHYIO €H CTpPOTOCTb
000CHOBaHHH U CJIEIOBaHKE OINPEIEIIEHHBIM MPAaBUIIaM IOCTPOCHHS JOKA3aTEIbCTB. 3HAKOMCTBO
C DJIEMEHTAMH MAaTEMaTH4YeCKOW JIOTHKM CHOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIIJICHUS
yUaIIUXCsl, MO3BOJISIET MM CTPOHUTH CBOM PACCYXKJIEHHS Ha OCHOBE JIOTUYECKUX IIPaBUII,
(bopMUpyeT HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yueOHOM Kypce «Anredpa v Hauajaa MaTeEMaTHYECKOT0 aHaJIN3a» IPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYEeCKOTO MOJETHPOBAHHS, KOTOPHIE TPHU3BaHBl CIOCOOCTBOBATH (HOPMHUPOBAHHIO
HABBIKOB TIOCTPOCHUST MOJEICH PEaNbHBIX CUTYAIIHi, HCCIETOBAHMS 3TUX MOJIENIEH C TIOMOIIBIO
ammapara anreOpbl ¥ MaTeMaTHYeCKOTO aHaju3a, MHTEPIPETalldd MOJTYYEHHBIX PE3YIIbTaTOB.
Taxwue 3aaHus BITIETEHBI B KAKABIA U3 pa3zenoB [IporpamMmel, MOCKOIBKY BECh MaTepHall Kypca
IIMPOKO UCTIOIB3YETCS ISl PeLIeHHs PUKITATHBIX 3a1a4. [Ipy penrenun peanbHbIX TPaKTHIECKUX
3aad  ydJamigecs pa3BUBAIOT HAOMIOAATENBHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEpPHOCTH,
abcTparupoBaThCs, HMCHOJIb30BaTh aHAJIOTUIO, 0000IIaTh M KOHKPETH3UPOBATH MPOOIEMY.
JleaTenbHOCTh TIO0 (OPMHPOBAHUIO HABHIKOB DPEIICHUs TPUKIATHBIX 3a7ad OPraHU3YyeTcCsl B
mporiecce U3y4eHHs BCeX TeM Kypca «Anredpa u Hadaia MaTeMaTHIeCKOTO aHAIIN3ay.

OO01ee yuciio 4acoB, PEKOMEHJOBAHHBIX JJISi M3ydeHUs ydeOHOTo Kypca «Anrebpa u
Hayaja MaTeMaTHYECKOro aHalIn3ay», Ha 6a3oBoM ypoBHe — 170 gacos: B 10 kinacce — 68 wacos (2
yaca B Hefeno), B 11 kmacce —102 yaca (3 yaca B HEZICIIO).

OO6miee 4mciIO YacoB, PEKOMEHJIOBAHHBIX MJIsi M3Y4YEHUs y4eOHOTO Kypca «Ausrebpa u
Hayaja MaTeMaTHYECKOTO aHaju3a» Ha yrjay0JéHHOM ypoBHe, — 272 vaca: B 10 xmacce — 136
yacoB (4 yaca B Hezenmo), B 11 kitacce — 136 wacos (4 vaca B Heemo). Bo3MoskHa KOPPEKTHPOBKA
oOliero uuciaa 4YacoB, PEKOMEHIOBAHHBIX JJs M3y4eHHs Y4eOHOTrO Kypca, € Yy4eToM
WHIUBUAYAIBHOTO TOJAXOJa O0O0pa30BaTENbHBIX OpraHM3alMil K YrIIyOJEHHOMY H3yYEHUIO
anreOphl M HaYaJl MaTeMaTHYECKOT0 aHaIN3a, B paMKaX COOI0ICHHS TUTHEHUYECKUX HOPMATUBOB
K HeJIeNIbHOM 00pa30BaTeIbHOM Harpy3Ke.

INPEJMETHBIE PE3YJIBTATDI
K xoHIty 00yueHust 00yyaromuiics MoIyduT ciaelyrolue NpeIMeTHbIE Pe3yJIbTaThl:

10 kiace
Basosblii YPOBEHb
Yuciaa ¥ BLIYUCIEHUS:

OTIEpUPOBATh TMOHATHSAMH: PALMOHAIBHOE W JEWCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAS
U JecaTuyHas 1po0b, MPOIICHTHI;

BBITIONHATh apu(METHYECKHE OIepalud C pPalUOHAIBHBIMU W JEHCTBUTEIbHBIMH
YHCIaMH;

BBITIOJIHATh MPUONMKEHHBIE BBIYMCICHUS, HWCIONB3YS TMpaBuiIa OKPYIJIEHUs, JejaTh
MPUKUJIKY U OLIEHKY pe3yJbTaTa BEIYMCICHHUIA;

OTIEpUPOBATh TMOHATUSMU: CTENEHb C IeNbIM TIOKa3aTeleM, CTaHaapTHas ¢opma
3aMUCU JEHCTBUTEIHHOTO YHCIA, KOPEHb HATYPAJIbHOW CTENEHH, MCHOJb30BaTh MOJIXOJSIIYIO
dbopMy 3amucH JIEHCTBUTENBHBIX YHCEN AJIs PElIeHUS MPAKTHUUYECKUX 3a/ad U MPEACTaBICHUS
JIaHHBIX;



OIEpUPOBATh NOHATUSMHU: CUHYC, KOCUHYC M TAHT'€HC IPOU3BOJILHOTO YIJla, UCIIOIb30BaTh
3aIUCh MPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPHYECKUE (PYHKITHH.
YpaBHeHus1 U HepaBeHCTBA:

OnepupoBaTh MOHATUSIMU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTBO; LI€J0€, PALlMOHAIBHOE,
UppalMOHAILHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPaBHEHUE;

BoinmonHATe  mpeoOpa3oBaHMs — TPUTOHOMETPUUYECKHMX  BBIPAKEHUM M peuiarhb
TPUTOHOMETPUUECKHUE YPABHEHHUSI.

BoinonHATe peoOpazoBaHus 1ENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUHN U
pelaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPaBHEHUI U HEPaBEHCTB.

[IpuMmeHsTh ypaBHEHUS U HEPABEHCTBA JIJIsl PEIICHUs] MaTeMaTUYEeCKUX 3ajay U 3aj1a4d u3
pa3IMYHbIX 00JaCTe HAYKH U peaIbHOM JKU3HH.

MonenpoBaTh peajibHble CHUTYyallUM Ha S3bIKE€ aireOpbl, COCTaBISATh BbIPAKECHMUS,
YpaBHEHHs, HEpaBEHCTBA 10 YCIOBHUIO 3a/ayd, MHCCIENI0BAaTh TIOCTPOEHHBIE MOJEIH C
MCII0JIb30BAHMEM ammapara ajareOpsl.

DyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATUAMHU: (QYHKITUS, CTIOCOOBI 3aAaHus (PYHKIIMH, 00JIaCTh ONIPEACTICHUS
Y MHOKECTBO 3HaueHU (yHKIMH, TpaduK QYHKIHUH, B3aUMHO OOpaTHbIE PYHKIINU.

OnepupoBaTh TOHATUAMU: UYETHOCTh U HEUYETHOCTh (YHKIUH, HYIH (QYHKIHUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Wcnonb3oBath rpaduku QyHKIMHN U1 pellieHns ypaBHEHHH.

Ctpouth 1 unTaTh TpaPUKU JTHHEHHOW (DYHKIIMU, KBAAPATUIHOW (DYHKIIUU, CTETICHHOM
(YHKIHH C LEIbIM OKa3aTENIEM.

Hcnonws3oBarh rpaduku GyHKIUNA TSI KCCICTOBAHUS MPOIIECCOB W 3aBUCHMOCTEH TPHU
pElIeHUH 3a/a4 U3 JPYruxX Y4eOHBIX MPEeIMETOB M pealibHOM KW3HHU; BbIpakaTh (hopmynaMu
3aBUCHMOCTH MEXy BETUYNHAMU.

Havana maTteMaTH4eCcKoOro aHajIu3a

OnepupoBaTh MOHATHSAMU: MOCIEIOBATENILHOCTD, apu(PMeTnyecKasi 1 reoMeTpuiecKast
MIPOTPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO yOBIBaIOIIasi FTeOMETpUUYECKas POrpeccus, CyMmma
0eCKOHEYHO yObIBaIOIIEH reOMETPUUYECKON IPOTPECCHH.

3amaBaTh MOCIEA0BATEIBHOCTH PA3IMUYHBIMU CIIOCOOaMU

Hcnonp30BaTh CBOMCTBA MOCIEIOBATEILHOCTEN U MPOTPECCUN ISl PELICHUS pealbHbIX
3a/1a4 IPUKJIAAHOTO Xapakrepa.

MHokecTBa M JI0THKA

OnepupoBaTh NOHATUSMHU: MHOKECTBO, OIIEpallUH HaJ MHOXKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aNlllapat AJi ONMCAHUs PEAJIbHBIX ITPOLIECCOB
U SIBJICHUH, ITPU PELICHUH 3aa4 U3 IPYTruX y4eOHbIX MPEAMETOB.

OnepupoBaTh NOHATHAMU: OIIPEIEIIEHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

Yruy0aeHHbIH yPOBEHb

Yucaa v BLIYUCJIEHUA

CB00OTHO OTIEpUPOBATH MOHATUSAMU: PALIMOHATLHOE YHCII0, OECKOHEYHAs TePUOIuIeCKast
Ipo0b, TPOIEHTHI; MUPPAlMOHATLHOE YHCIIO; MHOXECTBA PAlMOHANBHBIX U JIEHCTBUTEIBHBIX
YUCeIl; MOJYJIb AEMCTBUTEIBHOTO YUCIIA.

[TpuMeHsITH ApoOU U MPOTICHTHI AJIsl pEIICHUS MPUKIIAIHBIX 33734 U3 Pa3InYHBIX OTpacieit



3HaHUH U peabHOU KU3HH.

[MpumeHsaTh TPUOMKEHHBIC BBIUMCICHHS, MPAaBUIa OKPYIJICHUS, MPUKHUIKY U OIEHKY
pe3yJbTaTa BEIYMCICHUM.

CB00OHO oOmEpUpOBaTH IMOHITHEM: CTENEHb C LENBIM I0Ka3aTelieM; HCIOIb30BaTh
MOAXOAAIIYI0 (OpPMY 3alHCH ACHCTBUTEIBHBIX YMCENl /ISl PEeIICHHUS MPAKTUYECKUX 3aj1ad U
IIPE/ICTaBICHUSI TAHHBIX.

CB000IHO ONIEPUPOBATH MOHATHEM: apU(METHYECKHI KOPEHb HATYPAIbHOM CTENCHU.

CB000HO ONIEPUPOBATH MOHATHEM: CTEIICHD C PAIIOHAIBHBIM MOKA3aTeJIeM.

CB00OHO OTIEpUPOBATh MOHATHSAMHU: JOTApU(PM YHCIA; ACCATUYHBIE U HATypajJbHBIC
sorapumsl.

CB0OOJIHO omepHpoBaTh MOHITUSAMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa.

OnepupoBaTh NOHATHAMU: aPKCUHYC, ApPKKOCUHYC M apKTaHT€HC YHCIOBOTO apryMEHTa.
YpaBHeHusi U HepaBeHCTBA

CBoOO/HO  omepupoBaTh  MHOHATUSMU:  TOXKIECTBO, YpaBHEHHME, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHUS U YPaBHEHU-CIIEJICTBUS; paBHOCUJIbHbIE HEPABEHCTBA.

[IpuMeHsTh pa3nUYHbIE METOJBl PEIICHHs] PANMOHAIBHBIX WU JIPOOHO-PAITMOHAIBHBIX
yYpaBHEHUH; TPUMEHSATHh METO]I MHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB.

CB000OHO OTEpUPOBATH MOHITHIMHU: MHOTOWIEH OT OJHOM MEPEMEHHOMN; MHOTOWIEH C
1enbIMU K03 puiimenTaMu, KOpHU MHOTOWIEHA; IPUMEHSTH JIeJIeHHe MHOTOWIeHa Ha MHOTOUJIeH
¢ ocTatkom, Teopemy besy u reopemy Buera miisa peuienus 3agad.

CBo0OOHO oOmepupoBaTh TMOHATHUSIMH: CHCTEMa JIMHEWHBIX YpaBHCHHWH, MaTpUIIa,
ONpEeACIUTENb, MATpUllbl 2 X 2 M €ro TeOMETPUYECKHUU CMBICH;, HCHOJIb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 Juisi BBIYMCIICHUS €r0 3HAYEHUsSI, IPUMEHATh ONPEICIUTENH Il PELICHUs
CUCTEMBI JIMHEHHBIX YpPaBHEHHWI; MOJIEIMPOBATH PEAlbHbIE CUTyallUd C IOMOUIBIO CHCTEMBI
JIMHEWHBIX YpPaBHEHMI, MCCIEI0BATh IIOCTPOCHHBIE MOJEIM C T[OMOUIbIO MaTpull |
OIIpEeIETUTENEH, UHTEPIPETUPOBATH MOJYYEHHBIN pPE3ybTar.

Hcnons30BaTh CBOMCTBA ISHCTBHI ¢ KOPHSAMH JUTsI TPeoOpa30BaHMs BHIPAKCHU.

BoimonnsaTe mpeoOpa3oBaHUsl YHCIOBBIX BBIPAKEHUH, COJAEPXKALIUX CTEIEHU C
palMOHAIbHBIM [IOKAa3aTEJIEM.

Hcnonb3oBate cBolicTBa JjorapudmoB st  mpeoOpa3oBaHUs JIOTapu(PMUYECKUX
BBIPKECHUH.

CBoOOHO  omepupoBaTh  MOHATUSMHU:  HPPALUOHAIbHBIE,  TOKAa3aTENbHBIE U
norapu(MUUEcKUe YpaBHEHHsI; HAXOJAUTh MX PEIIECHUsS C MOMOIIBI0 PAaBHOCHIBHBIX MEPEX0/I0B
WJIM OCYILECTBIISISI IPOBEPKY KOPHEH.

[IpuMeHSTh  OCHOBHBIE  TpUTOHOMETpUYecKHue GopMyabl Ui MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI.

CB0OOHO oOmEepUpoBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHME; MPHUMEHSTh
Heo0xoIuMBbIe (YOPMYITBI ISl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH.

MopenupoBaTh pealibHbIE CHTyallUM Ha S3bIKe aireOpbl, COCTaBISATh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA IO YCIOBHMIO 3a/ayd, HCCIEA0BaTh IMOCTPOCHHBIE MOJEIH C
MCIOJIb30BaHMEM ammapara anreopsl.

DyHKUUM U rpaguxku

CB0OOOIHO omepHpoBaTh MOHATUAMHU: (PYHKIHS, COCOOBI 3anaHusl (DYHKIMH; B3aUMHO
oOpatHble (QYHKIMM, KOMMO3UIMS (GYHKIUH; rpaduK (QYHKIMH; BBITIOIHATH >JIEMEHTapHbIE
npeoOpa3oBaHus TpapUKOB (QYHKIUH.



CB00OOHO OmepupoBaTh MOHATUAMHU: OONACTh OMPEIENCHHS M MHOXKECTBO 3HAYCHUH
GbyHKIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA.

CB00OHO OTMEpUPOBATh MOHATHAMH: YETHBIE M HEUETHBIC (YHKIMH, MEPUOTUYECKUE
(GYHKIMH, TPOMEKYTKH MOHOTOHHOCTH (YHKIMH, MAaKCUMYMbl W MUHHUMYMBI (DYHKIUH,
HanOoJIbIIee U HAaUMEHbIIIEe 3HaYCHNE (PYHKIIUU Ha TIPOMEKYTKE.

CB00OOHO omepupoBaTh MOHATHUSAMH: CTENCHHAs (YHKIUS C HATYpaJbHBIM M IIEJIBIM
noxaszateneM, rpaduk creneHHON (YHKIMU C HATYpaIbHBIM M LEJIBIM IOKa3areneM; rpaduk
KOPHS N-O# CTETeH! KaK (YHKIIUH OOpaTHOM CTENEHU C HaTypaJbHBIM TIOKA3aTEIeM.

OmnepupoBaTh MOHATUSAMH: JHHEWHAs, KBaJpaTHYHAs W APOOHO-THMHEHHas (QYyHKIHH;
BBITNIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U TOCTPOCHHUE UX IPaPUKOB.

CB0OOIHO omepupoBaTh MOHATUSAMU: MOKa3aTeslbHas U Jorapudmuyeckas QyHKIUH, UX
CBOMCTBA U IrpapUKH; UCTIONB30BATh UX TPaQUKHU JJIS PELICHUS! YpaBHEHUMH.

CB0OOIHO omepupoBaTh MOHATHSAMHU: TPUTOHOMETPUUYECKAs OKPYXKHOCTb, ONpEESICHUE
TPUTOHOMETPUYECKUX (PYHKIIMH YUCIOBOTO apryMeHTa.

Ucnonws3oBarh rpaduku pyHKIMA 1T UCCIIETOBAHUS MPOIIECCOB U 3aBHCHUMOCTEH MpHU
pElIeHnH 3a/a4 U3 JPYrux y4eOHBIX MPEeIMETOB M pealibHOM KW3HHU; BbIpakaTh (hopmynaMu
3aBUCHUMOCTH MEX]Ty BETUYUHAMHU.

Hayana maTemMaTH4yecKoro aHajiu3a

CB0OOIHO omepupoBaTh MOHATUSAMU: apudmMeTnyeckas U TeoMeTpuueckas Imporpeccus,
0eCKOHEYHO yObIBaroIlasi reOMETpHUecKas MPOrpeccusi; TMHEHHBIM U 3KCIIOHEHIIMAIBHBIN POCT,
(dbopMyIa CII0KHBIX MPOIIEHTOB; UMETh MPECTABICHUE O KOHCTAHTE €.

Hcnonp30Bath nporpeccun AJis pelIeHNs peajbHbIX 3aa4 IPUKIIAIHOTO XapaKTepa.

CBoOOHO  omepupoBaTh MOHATUSIMH: TOCIEIOBATENIBHOCTb, CIIOCOOBI  3aJaHUS
MIOCJIEI0BATENBHOCTEN, MOHOTOHHBIE U OIPAHUYEHHBIE TIOCIIEOBATEIbHOCTH; TOHUMATh OCHOBBI
3apO’KJICHUS MAaTEeMAaTUYECKOT0 aHajIn3a Kak aHanu3a 0ECKOHEYHO MallbIX.

CB0OOOIHO OomepupoBaTh MOHSATUSIMU: HENPEPbIBHbIE (GYHKIIMU; TOYKU pa3pbiBa rpaduxa
GyHKIMH; acCHMOTOTHI Tpaduka QyHKIIUH.

CBOOOJIHO omepupoBaTh MOHATHEM: (PYHKIHSA, HENpPEphIBHAs HA OTpPE3Ke; MPUMEHSTh
CBOMCTBA HETIPEPHIBHBIX (PYHKLIUN IS pEIICHUS 3a/au.

CBOOOIHO oOmNepupoBaTh MOHATHSIMH: TIepBas W BTOpas MPOU3BOJAHBIC (DYHKIIHH,
KacarelbHas K Tpaduky QyHKIUH.

BbluncasaTte Npou3BOJHBIE CYMMBI, MPOM3BENEHHUS, YAaCTHOTO W KOMIO3ULUU JIBYX
(GYHKIHI; 3HATh TPOU3BOAHBIC TIEMEHTAPHBIX (YHKITHI.

Hcnonb3oBaTh reoMeTpudeckuii 1 PU3NUECKH CMBICI TPOU3BOTHOM ISl PEIICHUS 3a/1a4.
MHoxecTBa M JIOTHMKA

CB0OOTHO OTIEPUPOBATH OHATUSMU: MHOKECTBO, OTIEPAIIUH HAJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anIapar [yl ONMCaHNsI pEaJIbHBIX ITPOLIECCOB
U SIBJICHUH, IPU PELIeHUH 33a4 U3 JPYTruX y4eOHbIX MPEAMETOB.

CB060OHO omepupoBaTh MOHATUSAMU: ONpEIETICHHE, TEOpeMa, ypaBHEHHUE-CIEICTBHE,
CBOMCTBO MareMaTH4ecKoro oOOBEKTa, JOKa3aTelbCTBO, pPABHOCWIIBHBIE ypPaBHEHUS U
HEpaBEHCTBA.

11 knace
ba3oBrlil ypoBeHb

Yucia v BbIYUCICHHSA



OIlEpUpOBaTh MOHATHUAMU: HATypaJbHOE, LEJIO€ YHUCIO, UCMOJIb30BaTh IPU3HAKU
JETIMMOCTH LIEJIbIX YMCEIl, PA3JI0KEHUE YUCIIa HA IPOCThIE MHOXKHUTEIH /ISl pELICHUS 3a1a4;

OIIEpUPOBATh MOHATUEM: CTEIIEHD C PAllMOHAIBHBIM [10Ka3aTEIEM;

OTIEPHPOBATH MOHATUAMU: JIOTapU(PM YnCIIa, IECATUYHBIE U HATYypaJIbHbIE JOTapU(pMBbI.
YpaBHeHus1 U HepaBeHCTBA:

MPUMEHATh CBOMCTBA CTENEHU JJIsi 1peoOpa3oBaHUsl BBIPAKEHUH, ONEPUPOBATH
MOHATHUSIMU: TI0Ka3aTeJIbHOE YPaBHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE TUIIBI T0KA3aTEIbHBIX
YPAaBHEHUI U HEPABEHCTB;

BBINIOJIHATh MpeoOpa3oBaHUsl BBIPAKEHUM, COAEPXKALIUX JOrapu@mbl, ONEPUPOBATH
MOHATUAMM: JIOTapU(MHUUECKOE ypaBHEHHME M HEPABEHCTBO, peEIIaTb OCHOBHBIE THIIBI
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

HaXOJUTh PELIEHUS] TPOCTEUIINX TPUTOHOMETPUYECKHX HEPABEHCTB;

OTepUPOBATh MOHATUAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUI U €€ pelleHue,

HCII0JIb30BATh CUCTEMY JIMHEHHBIX YPaBHEHUN AJIS peLICHHS IPAKTUYECKUX 3aay;

HaxOJIUTh PEUICHUS ITPOCTEUIINX CUCTEM U COBOKYITHOCTEN PAllMOHAIIBHBIX YPABHEHUN U
HEPaBEHCTB;

MOJIENTUPOBAThH PeabHbIE CUTYAIMH Ha SI3bIKE alNreOpbl, COCTABIISTh BHIPAKEHUS,

YpaBHEHHUS, HEPABEHCTBA W CHCTEMBI 10 YCIOBHIO 33[aul, UCCIIEOBAaTh MOCTPOCHHbIE
MOJIEJIU C UCIIOJIb30BAaHUEM arapara ainreopbl.

DyHKIUHN U rpadpuKu:

ONEpPHPOBATh MOHATUAMH: IMEepUOJUUEcKass (QYHKIHSA, MPOMEXKYTKH MOHOTOHHOCTH
(YHKIIMM, TOYKHA SKCTpeMyMa (PyHKIIMH, HauOoJbllIee W HAaMMEHbBIIEe 3HAUYeHUs (YHKIMU Ha
IIPOMEXYTKE, UCIIOIb30BaTh UX JUIS UCCIIEA0BAaHUS (DYHKIIUH, 3alaHHOH rpadukom;

ONEpUpPOBATh  MOHATHAMU:  TpaUKM  IOKa3aTeNbHOM,  JorapupMuyeckoil
TPUTOHOMETPUUECKUX (PYHKIMH, N300pakaTh UX Ha KOOPAWHATHOH IJIOCKOCTH U MCIOJIb30BATh
JUI PEILIECHUs] yPaBHEHUIN U HEPABEHCTB;

n300pakaTh HAa KOOPAMHATHOM IUIOCKOCTH TpaUKH JMHEHHBIX ypaBHEHUH U
HCII0JIb30BATh UX Ul PEIICHUs CUCTEMBI IMHEUHBIX YPaBHEHUIA;

UCIOJb30BaTh Irpaguku (YyHKUUH JUIs MCCIEAO0BAaHUS IPOLECCOB M 3aBUCUMOCTEH U3
JAPYruX y4eOHBIX TUCLUILIMH.

Havajia MmaTeMaTH4eCKOI0 aHAIU3A:

OIIepHPOBATH MOHATHAMU: HeNpepbIBHAA (QYHKLUS, IPOU3BOIHAS (DYHKIIMH,

UCIOJIb30BAaTh T€OMETPUUYECKUN U (PU3NUECKUI CMBICI IPOU3BOIHOM JUISl pELIEHUs

3aza4;

HaXOJUTh NPOU3BOIHBIE NIEMEHTAPHBIX (YHKUUN, BBIYUCIATH MPOU3BOJHBIE CYMMBbI,
IIPOU3BEJICHUS, YACTHOTO (PYHKIIHIA;

UCIOJIb30BaTh TMPOU3BOJHYIO ISl HCCIEAOBaHUS (YHKIMM Ha MOHOTOHHOCTh U
SKCTPEMYMBI, IPUMEHATH PE3YyNIbTaThl UCCIET0BAHUS K TOCTPOEHUIO IPa(hUKOB;

HCII0JIb30BATh ITPONU3BOJHYIO Ul HAXO0XKICHHS HAWITYYILIEro PEICHUs B IPUKIIAJHBIX, B
TOM YHCJIE COUMAIBHO-?KOHOMUYECKHX, 3a7a4ax;

ONEepPHPOBATh MOHATHSMHU: NepBOOOpa3Hasi M MHTErpasl, MOHUMATh T€OMETPUUYECKUH U
(bu3nUecKuil CMBICI UHTErpaa;

HaXO0JIUTh MEPBOOOpa3HbIE JIEMEHTAPHBIX (PYHKIU, BEIUUCIATH HHTErpall 10 GopmyIie
Hrrotona—Jleiibuuma;

peaTh NPUKIAJHbIE 33/1a41, B TOM YUCIIE COLMAIbHO-?)KOHOMUYECKOTO U (PU3HUECKOTrO
XapakTepa, CpeICTBAaMHU MaTeEMaTHYECKOIO aHaIM3a



Yray0nénnblii ypoBeHb

Ymucna v BbIYUCIICHUS:

cBOOOJTHO OIEpPHPOBATh TOHATHSIMH: HATypaIbHOE W IIEJI0€ YHCIO, MHOXKECTBa
HaTypaJIbHbIX M LIEJIBIX YKCEJI, UCIO0JIb30BaTh NMpU3HaKu Aenumoctu unenbix yucen, HOJ[ n HOK
HaTypaJIbHbIX YHMCEN JJIsl PEeLeHUs 3a]a4, IpUMEHATh anroput™ EBkinuna;

cBOOOJTHO OTIEPHPOBATH MOHATHEM OCTAaTKa [0 MOJYJIIO, 3aIIUCHIBATh HATYypaJbHbIC YHCIIA
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUMCIICHHUS;

cBOOOJTHO OINEPHUPOBATH MOHITHAMHU: KOMIUIEKCHOE YHCIO M MHOMXECTBO KOMIUIEKCHBIX
qucesl, MPEJICTaBIsTh KOMIUIEKCHBIE YUCIIa B alredpandyeckoidl M TPUTOHOMETPUUECKON (opme,
BBITNIOJIHATH apu(PMeTHUYeCKue onepanny ¢ HUIMH U 1300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.
YpaBHeHus1 U HepaBeHCTBA:

CBOOOJHO  ONEpUPOBATh  MOHATHSAMM:  HppallMOHAlbHBIE,  IOKa3aTelIbHbIE U
Jorapu(pMUUecKie HEPaBeHCTBA, HAXOAUTh UX PELIEHUS C TOMOIIbI0 PABHOCUIIBHBIX MIEPEXO/IOB;

OCYILIECTBIISITh OTOOpP KOpHEH NpU pEIIeHUH TPUTOHOMETPUUECKOTO YpaBHEHUS;

CBOOOJHO OIEpPUPOBATh IMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NMPUMEHSTh
HeoOxouMble (POPMYIbI ISl pElIeHHs] OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHUX HEpPaBEHCTB;

CBOOOHO OTIEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBUSL, HAXOIUTh PELICHUS

CUCTEMBI M COBOKYNHOCTEH palUOHAIbHBIX, HPPALMOHAIBHBIX, IOKA3aTEIbHBIX H
norapu(pMUUECKUX YPaBHEHUN U HEPABEHCTB;

pelmaTh palMOHANbHbIE, HppAlMOHAIbHBIE, II0Ka3aTeNbHbIE, JIOrapU(PMHUUECKHE U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOLYJIN U IIapaMeTpBhI;

MPUMEHSATH rpaduyeckre MeTOo bl AJIs pelIeHUs] YPaBHEHUI U HEpPAaBEHCTB, a TakXKe 3a7a4
C IMapaMeTpaMHy;

MOJICIMPOBATh peallbHblE CUTYallUd Ha S3bIKE aireOpbl, COCTABIATh BBbIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA U MX CUCTEMBI 110 YCIIOBHUIO 33Jja4, UCCIEN0BATh IOCTPOCHHBIE MOACIN
C MCIIOJIb30BaHMEM almapara ajreOpbl, HHTEPIPETUPOBATh IOTYYEHHBIH PE3yNIbTaT.

DOyHKUUM U rpagukm:

CTPOUTH I'paUKN KOMIO3ZULUHN (YHKIHUI C IMOMOLIBIO 3JIEMEHTAPHOTO MCCIEOBaHUS U
CBOMCTB KOMIIO3UIIMHU JABYX (PYHKIIMIA;

CTPOMTB FeOMeTpUUecKre 00pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPJMHATHOM IJIOCKOCTH;

cBOOOJIHO ONEPHPOBATH MOHATHAMHU: TpapUKH TPUTOHOMETPUUECKUX (PYHKIHI;

NPUMEHATh PYHKIMH JUI1 MOJICIMPOBAHUS U UCCIIEIOBAaHUS PEAIbHBIX IPOLIECCOB.
Havaja maTeMaTH4eCKOIo aHAIU3A:

UCIOJIb30BaTh TPOU3BOJHYIO JJIsI HCCIEAOBaHUS (PYHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO0JIUTh HaUOOJIbIlIee ¥ HAaUMEHbIlIee 3HaueHUs (PYHKIIMU HEMPEPbIBHON Ha OTPE3KE;

HCI0JIb30BAaTh MPOU3BOJHYIO Ul HAXO0XACHUS HAWIYYIIEro PELIEHUs B IMPUKIAIHBIX, B
TOM YHCJE COLMAIBHO-DKOHOMMUYECKUX, 3a/a4axX, JJs ONpPEAEICHUS CKOPOCTH M YCKOPEHUs
nporiecca, 3aaHHoro GopMysoi i rpadukom;

cBOOOJTHO OTIEPUPOBATH MOHATUSAMU: TTEpBOOOpa3Hasi, ONpeeICHHBIN HHTErpall,

HaXOJIUTh MEPBOOOPa3HbIE AI€MEHTAPHBIX (YHKUUN U BBIYUCIATH UHTETpa 10 Gopmysie

Hrrotona—Jleiibuuna;

HAaXOJUTh IO MJIOCKUX (PUTYp U 0OBEMBI TEJI C TOMOIIBIO UHTErpaja;



MMETh TPEACTaBICHUE O MATEMaTHYECKOM MOJCITUPOBAHUU HA TPUMEPE COCTABIICHUS
muddepeHInanbHbIX YPaBHCHHIA,

pelaTh MPUKIAIHBIC 3aJIa4H, B TOM YHUCIIe COLMAITBHO-IKOHOMHUYECKOTO M (PH3MIECKOTO
XapakTepa, cpe/l.

COJAEPKAHUME YYEBHOI'O KYPCA (ITO 'OJAM OBYYEHMUA)

10 kiaace
Ba3oBblii ypoBeHb

Ymncna v BbIYUCICHUS

Pammonaneueie unciia. OOBIKHOBEHHBIEC U JIECATUYHBIC IPOOHU, MPOLIEHTHI, OECKOHEYHBIE
nepuoAnYeckre aApodbu. ApudMeTuueckre Omepalud ¢ PalMOHAIBHBIMU  YHCJIAMH,
npeoOpa3oBaHMsl YHUCIIOBBIX BbIpaxeHH. [IpuMeHeHue ApoOel W MPOIEHTOB MJs PEIIeHUs
MPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIed 3HAHUW U PEAIbHOM KU3HU.

JlefictBuTenbHBIE YKcla. ParmoHanpHBIe W UppallMOHAIbHBIE uncia. ApudmeTndeckue
orepanuy ¢ AeUCTBUTEIbHBIMU yuciaMu. [TpuOnmkE€HHbIe BBIYMCIIECHUS, MTpaBUia OKPYIJIEHUS,
MPUKUIKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ nenbiM nokasareneM. CtangapTHas (opma 3amucu JEHCTBUTEILHOTO YHUCIIA.
Hcnonb3oBanue mnoaxonsmie ¢opmbl 3amucu  JIEHCTBUTENBHBIX YHCEN Ui peIICHUS
MPAKTUYECKHX 33/1a4 U NPEACTABICHNS JAHHBIX.

ApubmMeTnuecknii KOpeHb HaTypalbHOU cremneHu. JleWcTBus ¢ apuMeTHUEeCKUMHU
KOPHSIMHM HATYPAJIbHOW CTEIICHHU.

CuHYC, KOCHHYC M TaHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC, apKKOCHUHYC, APKTAHT€HC
YHUCJIOBOI'O ApryMEHTA.

YpaBHeHNsI M HEPABEHCTBA

ToxnecTBa U TOXKJIECTBEHHbIE MPEOOPA30BAHMSL.

[IpeoOpa3oBanue TPUTOHOMETPUUYECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKUE
hopMyIIHL.

VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. Meron
WHTEPBAJIOB.

Pemenue nensix u ApoOHO-pAIIMOHATBHBIX YPABHEHHH U HEPABEHCTB.

Pemienne uppannoHanbHBIX YpaBHEHHMM U HEpaBEHCTB. PelleHne TpUroHOMETPUUYECKHX
YpaBHEHUH.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELLIEHUIO0 MaTEMaTUYECKUX 3a1a4 U 3a7a4 U3
pa3nuYHbIX 00JacTell HAyKU U pPeanbHOM KU3HHU.

DyHKUUM U rpaduxku

Oynkiys, cnocoOsl 3aganus pyHkuuu. ['paduk pynkun. Bzanmuo obpatHslie GyHKIHMH.

OO6nactp onpeneneHuss 1 MHOKECTBO 3HaueHui pynkumu. Hynu ¢pynkuuu. I[Ipomexyrku
3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKIMH.

CreneHHas QyHKIMS ¢ HaTypaJbHBIM M LIENbIM Noka3ateneMm. E€ cBolicTBa u rpaduk.
CBoiicTBa U rpauK KOpHS N-Oi CTENECHH.

Tpuronomerpuyeckas OKPYKHOCTb, OIpE/AEICHHE TPUTOHOMETPUYECKUX  (YHKIHI
YHCIIOBOTO apryMeHTa.



Hauvana maTeMaTH4ecKkoro aHajamsa

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aMaHus OCIEI0BATEILHOCTEN.

MOHOTOHHBIE TIOCIEN0BATEIBHOCTH.

Apudpmernueckass W reoMeTpuueckas —Imporpeccud. beckoHeuHO — yObIBaromas
reoMerpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH IM€OMETPUYECKON MPOTPECCUU
dopmyna CII0XKHBIX IMPOLEHTOB. Vcrnonb3oBaHME MPOTrPecCUM JUIsl PELIEHUS peallbHBIX 3a/ad
MIPUKIIATHOTO XapakTepa.

MHo:kecTBa H JIOTHKA

MHoxecTBO, onepanuu Hajx MHOXkecTBaMmu. [[uarpammsl Ditiepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO ammapara Jjsi ONUCAHMS PEajbHBIX IMPOLIECCOB U SIBICHUMU, MPHU
pELIeHNH 3aJa4d U3 IPYTUX y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, TOKA3aTENbCTBO.

Yriay0aeHHbI ypOBeHb.

Yucaa v BbIYMCICHUS

Panmonaneupie yncia. OOBIKHOBEHHBIE U JACCSITHYHBIE IPOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoandeckue apoou. [Ipumenenne npodeii U MPOIEHTOB /ISl PEUISHUs MPUKIIATHBIX 3a7a9 U3
Pa3IMYHBIX OTpacieil 3HaHUW 1 peaJTbHOU KU3HU.

JlelicTBuTenbHbIe Ynclia. ParmoHanbHBIC W UppallMOHAIBHBIC Yuciaa. Apu(pMETHUUECKHE
omnepalud ¢ JACUCTBUTEIBHBIMU 4YHUCIaMU. MoIynb NEUCTBUTEIBHOTO YHCIAa U €ro CBOMCTBA.
[IpuOmmkEHHbIE BBIUMCICHMS, TMpaBUia OKPYTJCHHs, TNPUKHUIKAa M OLEHKa pe3yibTaTa
BBIYHCIICHU .

Creniens ¢ 1M nokasareneM. bunom Hetotona. Mcnonbs3oBanue moaxoasimei hopMbl
3alUCHU ACVCTBUTEIBHBIX YHCEIT JUISl pEIIEHUS MPAKTUYECKUX 3a]1a4 U IIPEICTABIICHUS ITaHHBIX.

ApubMeTnuecKnii KOpeHb HATYPAJTILHON CTENEHU M €T0 CBOMCTBA.

CreneHp € pallMOHAIBHBIM IOKA3aTENEM U €€ CBOWCTBA; CTENEHb C JIEHCTBUTEIIBHBIM
MIOKA3aTeJeM.

Jlorapudm ymucna. CoiictBa jorapudma. JlecaTuunble U HaTypajabHbIE JOrapu(MBbI.

CuHyC, KOCHHYC, TAHT€HC, KOTAHI'€HC YMCJIOBOTO apryMEHTAa.

ApPKCHHYC, ApKKOCUHYC U apKTaHI'€HC YUCIOBOTO apryMEHTA.

VYpaBHEHHUS 1 HEPAaBEHCTBA

ToxnecTBa M TOXJIECTBEHHBIE MpeoOpa3oBaHUsA. YPaBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCHIIbHBIE ypaBHEHHS U ypaBHEHUA-caeACTBUSA. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcHOBHBIE METO/IbI PEIICHUS LIEJBIX U IPOOHO-pAllMOHANBHBIX YPABHEHUN U HEPABEHCTB.
MHorouseHsl OT 0JJHOM nepeMeHHOM. JleieHne MHOTO4YIeHa Ha MHOTO4YIEeH ¢ ocTaTkoM. Teopema
be3y. MHuorounensl ¢ nenasiMu koagunrentamu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUM, COJEPIKAIIUX CTETIEHN U KOPHU.

Uppaunonanbusle  ypaBHeHHs. (OCHOBHBIE METOAbl PEIICHUS HPPALUOHAIBHBIX
YPaBHEHHH.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEILICHUSI IOKA3aTEIbHBIX YPaBHEHUH.

[IpeoOpa3zoBanme BeIpaxkeHHid, cofepxaimux Jorapudmel. Jlorapudmuueckre ypaBHeHUsI.
OcCHOBHBIE METOBI PEIICHHUS TOTapUPMHUUECKUX YPaBHEHUH.

OcHoBHble TpUroHOMeTpUuYeckue ¢Gopmynsl. I[IpeoOpazoBaHue TPUTOHOMETPUUIECKHUX
BBIPAKECHUI. PellleHre TPUTOHOMETPUYECKUX YPABHEHUN.

Pewmrenne cucrem JIMHEMHBIX ypaBHEHUU. Marpuna CUCTEMBI JIMHEWHBIX YpPaBHEHUU.



Onpenenurens MaTpuipl 2 X 2, €ro reOMETPUYECKUI CMBICI M CBOMCTBA; BBIYHMCIICHHE €0
3HAUEHUS, IPUMEHEHNUE OIPEAEIUTENS JUIsl PEILICHUSI CUCTEMbI JIMHEWHBIX YpaBHEHUN. Pemienue
MIPUKIIAJHBIX 33/1a4 C IIOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHEHMi. lccnenoBanue nocTpoeHHOM
MOJIEJIH € IIOMOIIIBIO MAaTPULL U ONIPEACIIUTEIICH.

[TocTpoeHne MaTeMaTHYECKUX MOJEJIEH PEAIbHOM CUTyallud C IMOMOIIBIO YPaBHEHHU U
HepaBeHCTB. [IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUIO0 MaTEMaTUUECKUX 3a/1a4 U 3a/1a4
13 pa3Iu4HbIX 00JacTel HAyKU U peasibHOM JKU3HU.

DyHKIUHN U TPAPUKH

Oynkus, cmocoObl 3amanus QyHKIuH. B3ammbao oOparnbie ¢yHkumu. Kommosuius
¢byukuuil. I'paduk pynkunn. DnemeHTapHble IpeodpazoBaHus rpaukoB GyHKIUI.

Ob6nacTb onpezeneHuss U MHOKecTBO 3HaueHuil ¢pynkunu. Hynu ¢pynkuuu. [Tpomexyrku
3HaKomnocTosiHCTBA. UETHbIe U Heu€THble (yHkiuu. [lepuonmyeckue ¢yHkuuu. ITpomexyTku
MOHOTOHHOCTH (QYHKUMH. MakcuMyMbl 1 MUHUMYMBI (QyHKiuu. Hanbosbliee n HauMeHblee
3HaueHUs! QYHKIHUU Ha IPOMEXKYTKE.

JluneiiHasi, KBagpaTuyHasi U IpoOHO-TMHEHast QyHKIUU. DIIeMEHTapHOE UCCIIEJOBAaHUE U
MMOCTPOCHUE UX TPaHUKOB.

CrenenHas QyHKIMS ¢ HAaTYpaJbHBIM M ILIETBIM MokKa3areneM. EE€ cBoiicTBa u rpaduk.
CpoiictBa U rpaduk KOpHsS n-oil cTeneHM Kak (PyHKIUU OOpaTHOM CTENEHU C HaTypalbHbIM
MTOKA3aTeJEeM.

[TokazarenbHas u norapudmudeckas GyHKIHMH, UX CBOIcTBa U rpaduku. McnonszoBanue
rpaduKoB QYHKIMH Ui pelleHns ypaBHeHUH. Tpuronomerpuueckasi OKpy>KHOCTb, OIIPEJICIICHUE
TPUTOHOMETPUUECKUX (PYHKLUH YHUCIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAIbHBIX MpoLeccax U ABICHUX. ['paduku peanbHbIX
3aBHCHUMOCTEM.

Havajia MaTeMaTH4eCKOro aHa/IM3a

[TocnenoBaTrenbHOCTH, CIOCOOBI 3aJaHUs MOCIIE0BATEIbHOCTEH. MeTo 1 MaTeMaTH4eCKOi
UHIYKIAA. MOHOTOHHBIE M OIPaHMYEHHBIE IOCIEAOBATEIBHOCTU. MCTOpHS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaIN3a KaK aHaJIn3a OECKOHEUHO MaJlbIX.

Apugpmernueckass W reomeTpuyeckas Inporpeccud. beckoHeuHo — yObIBaromas
reomerpuydeckas nporpeccus. CyMMa O€CKOHEUHO YOBIBAIOIIEH I€OMETPHUUECKOW IPOrpeccui.
JIuHeWHbI1 M SKCHOHEHUMAIbHBIM pocT. Yumcino e. Dopmyna CIOKHBIX MPOLICHTOB.
Hcnosp30BaHue IpOrpeccuy Uil pelIeHNs pealIbHbIX 3aJa4 IIPUKIAHOTO XapaKkTepa.

HenpepbiBHble (QyHKIMM W uX cBoiicTBa. Touku paspeiBa. ACHMOTOTHI TpaduKOB
¢bynkuuii. CBoiicTBa (pyHKUMH HENpepbIBHBIX Ha OTpe3ke. MeToJ] MHTEpBaJOB Ul peIleHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HeNpephIBHBIX (YHKIUH JUIsl peleH s 3a/1a4.

IlepBas u BTOpas npousBoaHble pyHKIMH. Onpenenenue, reoMeTpruuecKuil u pu3nuecKkuii
CMBICJI TPOU3BOIHON. YpaBHEHUE KacaTelbHOH K rpaduKky QyHKIUH.

IIpounsBoaHble aneMeHTapHbIX QyHKIMN. [Tpon3BOIHAS CyMMBI, TPOU3BEICHHS], YACTHOTO
Y KOMITO3UINH (PYHKLIUH.

MHokecTBa M JI0TMKA

MHox€ecTBO, olepaliii HaJ MHOKECTBAMU U UX CBolcTBa. Jlnarpammel Diinepa — Benna.
IIpuMeHeHNEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUlsl ONMHCAHUS PEATBHBIX IPOLECCOB H
SIBJICHUM, TIPU PEIICHUH 3a]1ad U3 APYrUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHYeCKOTO  OOBEKTa,  CIEICTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCWIBHBIE YPABHEHUS.



11 kaacc
ba3oBrlil ypoBeHb

Ymucaa v BbIYHCIICHUS

HarypanbeHble u nensie uncna. [Ipu3Haky AeIMMOCTH LENBIX YUCE.

Crenenb ¢ pallMOHAIBHBIM MOKa3areneM. CBOMCTBA CTEIICHH.

Jlorapudm uncna. JlecaTu4HbIC U HATYpAIbHBIE JOTapU(PMBI.
YpaBHeHHsS U HEPAaBEHCTBA

[IpeobpazoBaHue BEIpAXKEHUM, COIEPKAIINX JOTAPU(MBI.

[IpeoOpa3oBaHue BbIpaXXeHHM, COEPKAINX CTETIEHU C PAllMOHAIBHBIM IT0Ka3aTesIeM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUH. PelleHne NMpUKIaJHBIX 331a4 C MOMOIIbIO CHCTEMBbI
JIMHEWHBIX YPaBHEHUM.

CucteMsl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHNN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIIEHUI0 MAaT€MATHYECKUX 3a]a4 U
3a/1a4 U3 pa3IMYHbIX 00JaCTe HayKH U peanbHOM KU3HU.

DyHKIUHN U TPAPUKH

Oyuknusa.  [lepuogmveckne yakumu. [IpoMeXyTKM MOHOTOHHOCTH  (DYHKITHH.
Makcumymbl 1 MUHUMYMBbI (yHKimu. HaumbGonbliee W HamMmeHblllee 3HaYeHUE (QYHKIMM Ha
MIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TPadUKH.

[TokazarenbHas u jorapudmudeckas GyHKIIUHA, UX CBOMCTBA B TPAPUKH.

Hcnons3oBanue rpadgukoB GyHKIIWN Tl pEIICHUST YPABHEHUH U IMHEHHBIX CUCTEM.

Ucnonb3oBanue rpadukoB (yHKIMN JUIsI UCCIEIOBAHUSI TPOLECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U pealbHON KU3HU.
Hauyajna maTeMaTH4ecKoro aHajm3a

HenpepriBHbie ¢yHKIME. MeTo1 HHTEPBAJIOB JJ1sl pEIICHHs] HEPABEHCTB.

[IpousBomnas pynkiuu. ['eoMmerpuyeckuii 1 GU3HUECKUA CMBICI IIPOU3BOTHOM.

[IpousBoiHbIe 21eMeHTapHBIX PyHKIIUNA. DOPMYITbI HAX0XKASHUS TPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIIUH.

[IpumeHeHne NPON3BOAHOM K MCCIEOBAHUIO (PYHKIIUNA HA MOHOTOHHOCTD U OKCTPEMYMBIL.
Haxoxnenre HanbobIero 1 HAaMMEHBIIIEero 3HaueHus: QYHKIIMH Ha OTPE3KeE.

[IpumeHeHre MPOU3BOTHOM U HAXOXKJICHUS HAWIY4YIIETO PEUICHHUs] B MPHUKIATHBIX
3ajauax, JJs ONpeIesIeHUs] CKOPOCTH Ipoliecca, 3aJaHHOTO (opMyIoil Uil rpadukoMm.

IlepBooOpa3nas. Tabnuna nepBooOpa3HbIX.

Wurerpan, ero reomerpudecknii u (usnueckuii cMbicia. Brluucienue wHTErpania mo
¢dopmyne Herotona—JIeiiOHuna.

Yruy01éHHbli ypOBeHb
Yucaa u BbIYHCICHHAS

Hartypanbubie u uensie uymcna. [IpuMeHeHWE NPU3HAKOB JEITUMOCTH LEJIBIX YHUCEl,
HauOonbIMii 00muii nenmurens (qanee — HOJl) u naumensiee obmee kpatHoe (manee — HOK),



OCTaTKOB IO MOAYJII0, ainroputMa EBkinaa /i peleHus 3ajad B LENIbIX Yuciax.

Kommnekcupie uymcna. AunreOpandeckass W TPUTOHOMETpUYecKass (HOpMBI  3arucH
KOMIIJIEKCHOTO yuciia. ApudMeTHdecKue oneparu ¢ KOMIUICKCHBIMU YHCIIaMHU.

N300parkeHne KOMITJIEKCHBIX YHCE Ha KOOPAMHATHOH mockoctu. @opmyna Myaspa.

KopHu n-oi1 crenenn u3 KOMIUIEKCHOTO 4uncia. [[puMeHeHne KOMIUIEKCHBIX YUCEIT ISt
penieHns PU3NIECKUX U T€OMETPUICCKHX 3a/1ad.

YpaBHeHusI U HEPABEHCTBA

Cucrema u COBOKYITHOCTh YPaBHEHUMN 1 HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI i CUCTEMBI-
cieacTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUrOHOMETPUUECKUX YPABHEHMH C MOMOIIbI0 TPUTOHOMETPUYECKON
OKPYXXHOCTH. PerieHue TpuroHoMeTpu4ecKux HEpPaBeHCTB.

OcCHOBHBIE METOIbI PEIICHUS MMOKA3aTEIbHBIX U JIOTAPU(PMHUUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALTMOHAILHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOJBI  PEIICHHs] CHUCTEM U  COBOKYITHOCTEH  pallMOHAJIbHBIX,
HUPPAIMOHATIBHBIX, TOKA3aTEIbHBIX 1 JJOTapU(MUUYECKUX YPABHEHH.

YpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpamMH.

[IpuMeHeHne ypaBHEHH, CHCTEM W HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKHUX 3a7ad U
3a/1ad M3 Pa3IUYHBIX OOJacTell HAyKM W peajbHOW JKW3HW, WHTEPIPETAIHS TMOTyICHHBIX
pE3yaBTATOB.

DyHKIUHN U TPAPUKH

I'paduk kommnoszumuu ¢pyakui. ['eomerpuueckne oOpa3sl ypaBHEHUH W HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue PyHKIINN, ©X CBOWCTBA U TPadUKH.

I'paduueckne meToapl pelICHHs YpaBHEHHUH W HEpPaBEHCTB. [ paduyeckue MeTombl
penieHus 3a1ad ¢ napameTpamH.

Ucnonb3oBanue rpadukoB (yHKIMN JUIsI UCCIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BOSHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.
Havana maTteMaTH4eCcKOro aHajIn3a

[IpumeHeHue NPOU3BOAHOM K HCCIEIOBAaHUIO (PYHKIIUK HA MOHOTOHHOCTb U 9KCTPEMYMBI.
HaxoxaeHne HanbobIIero 1 HaMMEHBIIIeTro 3HaUeHU I HelpepbIBHOW (PYHKIIMU Ha OTpE3Ke.

[IpuMeHeHre MPOU3BOAHOM JUIsI HAXOXKJIECHUS HAWIYYIIEro pELICHHUs B IPUKIAIHBIX
3a/layax, s OMpEeJeNieHUusT CKOPOCTH M YCKOpPEHHUs IMpolecca, 3aJaHHOro (GopMyiaol uiu
rpadukom.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO NepBOOOpa3HbIX. [lepBooOpa3Hbie IIEMEHTAPHBIX
¢byukuwmii. [IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX.

WNurerpain. I'eomeTprueckuil CMbIC UHTErpaja. Beluucienue onpeneaeHHoro nHTerpaia
no popmyne Hetorona—Jleitbuuna.

[Ipumenenne wuHTerpana s HAXOXICHHUS IUIOMIaeH TIOCKUX (GUTYp U 00BEMOB
F€OMETPUUECKHUX TEJ.

[Ipumeps! pemienuii quddepeHnnaibHbIX ypaBHeHHH. MaTemaTiHdeckoe MOJAeTupOBaHNe
pEaNbHBIX MPOLIECCOB C MOMOIIBI0 AU(PPepeHITUANTBHBIX YPAaBHEHUH.



TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHUA)

10 knace
BasoBbiii ypoBens (68 yacoB) Yray6aennslii ypoBenb (136 yacos)

Haspanue paznena |OcHOBHOE coAepKaHUE OcHOBHBIE BUJIBI IeATeNIbHOCTH  (Ha3Banwue pasznena OcCHOBHOE coziepKaHHe OCHOBHBIE BU/IbI AEATEbHOCTU
(Tembl) (dncio paszzaena (Tembl) 00y4arommxcst (Tembl) (4nciio 4acoB) [paszena (TeMbl) 00yJaroImxcst
4acoB)
MHoxecTBa MHOKeCTBO, Ollepaluy Hajl HNcnoub30BaTh MHOXeCTBO MHoOXxecTBO, onepauiy Hax M CmoJb30BaTh TEOPETUKO-
palMoOHAIBHBIX U [MHOXKECTBaMU. /lnarpaMmbl  [T€OPETHKO-MHOKECTBEHHBIH e CTBUTENbHBIX YMCEN. MHOXKECTBAMHU M UX CBOMCTBA. [MHO)KECTBEHHBIN anmapar
NEeWCTBUTENBHBIX  |Jiinepa—BeHHa. arapar Juisi OIKUCAHUSA X0/a MHOro4JsIEHBbI. [{narpammsl Ditnepa — UL OIIMCAHMs XOZA PELICHUs
YUCEIL. PanyoHanbHbIe yncia. [pELLIEHNs] MATEMATUYECKUX PannoHnanbHble Benna. [Ipumenenue MaTEeMaTUYECKUX 3a/1ad,
ParronansHbIe OOBIKHOBEHHBIC U JICCATUYHBIE [33/1a4, @ TAKXKE PEATbHBIX YpaBHEHUS U TEOPETUKO-MHOXKECTBEHHOIO  |a TAK)KE PEAIbHBIX MPOLIECCOB
YpaBHEHUS U npo0H, MPOLICHTHI, MPOIIECCOB U SBJICHUM, IPH HEpaBEHCTBA. armapara JUlsl peleHus 3aa4. (U SIBICHHH.
HEpaBEHCTBA OeCcKOHEeYHbIE TEPUOTNYECKHE |PEIIeHNH 3a7a4 U3 IPYTUX Cucrembl TMHEHHBIX  [PanmoHanbHbIE Ynca. OnepupoBarh NOHATHAMU:
(14 9) npobu. Apudmerndeckre Y4eOHBIX MTPEIMETOB. YpaBHEHUI OOBIKHOBEHHBIE U AECATHYHBIE|[PAIIMOHAIEHOE YUCIIO,

OIIEepaIyy C paloHaJbHBIMUA  [OTepHpoBaTh MOHATHAMMU: (24 4) TpoOu, IPOIIEHTHI, OeckoHeuHas IeprHoandecKas

qHCIIaMu, TPe00pa30BaHUS

UM CJIOBBIX BBIan(eHHﬁ.
[Ipumenenue qpobeit u
[TPOIIEHTOB ISl PEIICHIIS
[IPUKITaTHBIX 33129 U3
pa3IMYHBIX OTpacieil 3HaHui u
peanbHON KU3HU.
JleficTBUTEILHBIC YHCIIA.
PauyionanbHble U
MpparnroHaIbHbIE YHCIIA.
ApubMeTHIECKHE OIIepPaITiu ¢
eiCTBUTEIHHBIMA YHCIAMH.
[IpuOrkEHHBIC BRIYHCICHIIS,
[IpaBJIa OKPYTIICHNUS,
MMPUKUKA U OLIEHKA pe3yabTara
BBIUYMCIICHU.

ToxpmecTBa M TOXIECTBEHHBIC
rpeoOpa3oBaHus. Y paBHEHHE,
KOpEHb YPaBHEHHUSL.
HepaBeHcTBO, perienue
HepaBeHCTBa. Meron
MHTEPBAJIOB.

Perenue 1ensix u qpoOHO-
paIMoOHAIBHBIX YPaBHEHUH U
HEpaBEHCTB

[palMoHaIbHOE YHCIIO,
IEHMCTBUTEIHLHOEC YHCIIO,
0OBIKHOBEHHASI APOOb,
necsaTHYHas Jpo0b, IPOLIEHTHL.
BbInmotHATH apuMeTHIECKIe
OIlEepaliy C PALMOHAIBHBIMU U
NeCTBUTEIbHBIMU YHCIIAMU;
pUOIKEHHBIC BBIYHCIICHNUS,
MCIONIB3YsI [IPAaBUjIa OKPYIJICHHUS.
JlesiaTh IPUKUIAKY U OLEHKY
pe3yJIbTaTa BEIYUCIICHUH.
OnepupoBaTb NOHATHAMU:
TOXIECTBO, ypaBHEHHUE,
HEpaBEHCTBO; LEI0€ U
palMoHaIbHOE YpaBHEHUE,
HEpPaBEHCTBO.

BpInoaHATH Npeodpa3oBaHus
LIEJIBIX U PALIOHAIBHBIX
BBIPAKEHUIA.

PemiaTh OCHOBHBIE THIIBI LIETBIX
HppalMOHAIbHBIX yPaBHEHUH U
HEPaBEHCTB

IIpuMeHATH parioHATBHBIE
YpaBHEHUS U HEPABEHCTBA IS
[peIIEHUsI MaTEMaTHYECKUX 3a/1a4
1 327124 U3 pa3InyHbIX obaacTel

OECKOHEYHBIE MEePUOTUIECKUE
npob6u. [Ipumenenue npodeit u
MIPOIIEHTOB JIJISI pEIICHHS
MPUKJIATHBIX 337a4.
JleficTBUTEIBLHBIC YHCIIA.
PanyonanbHbIe U
WppaIiOHATBHBIE YHCIIA.
ApudMeTHIeCcKre OIepaIuy ¢
eiCTBUTEIHHBIMA YHCIIAMH.
Monynb IeHCTBUTEIBHOIO
yycia U ero CBOMCTBA.
[TpuOnmxEHHBIE BEIYMCIICHHS,
MIpaBUJIa OKPYTIICHUS,
MPUKHUIKA U OI[eHKa
pe3yabTaTa BEIYMCICHHN.
OCHOBHEIE METOIBI PEIICHUS
ENTBIX U IPOOHO-
paIioHaTBHBIX YPaBHEHUH U
HEepaBEeHCTB. MHOTOYJIEHBI OT
OJIHOM mepeMeHHOoM. [leneHue
MHOT'OYJIEHA Ha MHOTOWJIEH C
octatkoM. Teopema be3y.
MHOTOUWIEHBI C TIENTBIMU

ko3 durmenramu. Teopema
Buera.

PerieHre cucTeM JIMHEHHBIX

TpOOB, TIPOIICHTHI;
MppaIiOHATBFHOE U

I CTBUTEIRHOE YK CIIO;
MOJTYJTb I€CTBUTEIIEHOTO
YICIIa; UCIIONB30BaTh ITU
MMOHATHSA TPY POBEACHUH
paccyXIeHUI 1 JOKa3aTeIbCTB,
MPUMEHSATH APOOH U TIPOIIEHTHI
LTSI peTlieH sl TIPHKIIAIHBIX
3a71a4 U3 pa3IMYHBIX OTpacien
3HAHUM U PeaIbHOM KU3HH.
Hcnonb3oBaTh
MpUOIKEHHBIE BEIYMCIICHHS,
MpaBHJIa OKPYTIICHUS,
MPUKUAKY U OIICHKY
pe3yabTaTa BEIYMCIICHHA.
I[IpuMeHATH pa3InIHbIE
METOJIbI PEIIeHUS
paIroHaIBHEIX U JPOOHO-
paIioHaIbHBIX YPaBHEHUH; a
TaK)Ke METO]l HHTEPBAJIOB LIS
pELICHMS] HEPaBEHCTB.
OnepupoBaTh NOHATHSIMH .
MHOT'O4JIEH OT OJTHOU
[EePEMEHHOM, €ro KOPHH;

IMIPUMCHSTH ACIICHUC




HaYKU U peaJ’ILHOﬁ KHU3HHU

ypaBHeHUI. Matpuna
CHCTEMBI JTUHCHHBIX
ypaBHeHU . OnpeaenuTenb
MaTpPHIIBI 2X2, €ro
T€OMETPUUECKUI CMBICIT U
CBOMCTBA; BBIUUCIICHUE €TI0
3HAYEHUS; IPUMEHEHHUE
OIPENETUTENS ISl pELICHUS
CUCTEMBI JIMHEMHBIX
ypaBHEeHU. Pellienue
[PUKJIAIHBIX 33]1a4 C
[TOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUI

MHOTO4JI€HA Ha MHOT'OWIEH C
ocTaTkoM, Teopemy besy u
Teopemy Buera s penieHus
3a1au4.

OnepupoBaTh NOHATUSIMH:
crcTeMa JIMHENHBIX
YpaBHEHU I, MaTpu1a,
OTPEEIUTENh MATPHUIIBL
Ncnonb30BaTh CBOMCTBA
onpenenuTess 2 X 2 s
BBIYMCIICHUS €r0 3HAUCHUS,
MIPUMEHSITH ONPEICITUTENH JUIS
PEIIeHHS CUCTEMBI TMHEHHBIX
YPaBHEHUI.

MopeuMpoBaTh peajlbHbIe
CUTYyaIlH C TTOMOIIBIO
CHCTEMBI TMHEUHBIX
YpaBHEHUH, UCCIIEN0BATh
[MOCTPOEHHBIE MOJEIH C
[TOMOILBIO MAaTPULL U
OIpe/ICITUTENEH,
MHTEPIIPETUPOBATH
[MOJTy4EHHBIN Pe3yabTarT

DYHKIIUU U
rpaduku. CTEneHs ¢
[[EJTBIM TTOKa3aTeNeM

(6 9)

DyHKIINSA, CIIOCOOBI 3aJaHus
¢dhyuaxmun. BzanMHao oOpaTHbie
dbyraxmun. I'paduk QyHKIHN.
O0J1acTh onpeneneHus 1
MHO>XECTBO 3HAYCHHUI
dbyraxmun. Hymm dyHakimm.
[IpomexyTku
3HAKOITOCTOSIHCTBA. YETHBIE U
HeuéTHbIie GyHKIMH CTEneHb ¢
[IEJTBIM TIOKA3aTeNEeM.
CrangaprtHas hopma 3armmcu
eCTBUTEIEHOT O YHCTIA.

I cronp30Badue MOAXOISIIEH
(hopMBI 3armcu
NECTBUTEIBHBIX YHCEI IS
[pEIICHUs TPAKTUYECKUX 3a/1a4
Y TIpE/ICTaBJICHUS JaHHBIX.
Crenennas QyHKIWS C
HAaTypaJbHBIM U ICITBIM

OnepupoBarh NOHATHAMU:
(hyHKIIHS, cTOCOOBI 3aJaHUS
(hyHKITIH, B3aHMHO 0OpaTHBIE
(hyHKITIH, 001aCTh ONpEAeIeHUs
1 MHOXKECTBO 3HAYCHHUI
dhysaxIy, rpaduk GyHKINN,
4ETHOCTD U HEYETHOCTD
dhyHKIIH, HYTH QYHKIIH,
[IPOMEXYTKH 3HAKOIIOCTOSIHCTBA.
BpInoHATH Npeodpa3oBaHus
CTEIEHEH C LETBIM IT0Ka3aTeeM.
Vcronp30BaTh CTaHIAPTHYIO
(hopMy 3anucH JeHCTBUTEIBHOIO
qrcia.

®opMyTHPOBATH H
WLTIOCTPUPOBATH rpadruecKu
CBOMCTBA CTEIEHHON (PYHKLIUH.
Bripa:xkats popmynamu
3aBHCHMOCTH MEXITY

DyHKINUU

1 rpaduku. CTermeHHas
ynKims

C IIeTIBIM TTOKa3aTeNieM
(12 9)

DyHKINA, CIOCOOBI 3aaHus
¢yaknnn. BzanMHO 00paTHBIE
¢ysxmun. Kommosuius
¢byaxumit. ['paduk GyHKImn.
DJIeMEHTapHbIE
mpeoOpa3oBaHust TpauKoB
¢bysKumii. O6macTb
OIIpEe/IeNIeHNs] 1 MHOYKECTBO
3HadeHnH ¢yHkmun. Hymm
dbyrakun. [IpomexyTku
3HAKOIOCTOSIHCTBA. YETHBIE N
HedETHBIEC (QYHKIINH.
[leprogmueckue QyHKIUH.
[TpoMeXyTKH MOHOTOHHOCTH
(yHKIMK. MakCUMyMBI 1
MUHUMYMBI ()yHKIHH.
Haubonbiee 1 HanMeHbIIEE
3HayeHue QyHKIUU Ha
POMEXKYTKE.

OnepupoBarh NOHATUSIMU:
(yHKIIHSI, CIOCOOBI 3aJaHuUS
(yHKIIIH; B3aTMHO 0OpaTHBIC
(hyHKIIHH, KOMITO3HIIUS
(yHKIHHA, TpaduK QYHKITUH,
00J1acTh ONpeIeNeHus U
MHOKECTBO 3HAYCHUN
(yHKIHH, HYJTH (QYHKITAH,
[IPOMEXYTKU
3HAKOIIOCTOSIHCTBA; JIMHEHHAs,
KBaJ[paTHYHAsI, IPOOHO-
TMHEHHAs U CTeleHHas
BbINOJIHATD HIIeMEHTapHBIC
peoOpa3zoBaHus rparKoB
(dyHKIUA.

3HATH U yMeTh /I0Ka3bIBATH
YETHOCTD WIIM HEYETHOCTD
(yHKIUH, TEPUOJUYHOCTh
(byHKIUH, HAXOAUTD




noka3ateneM. E€ cBolicTBa u
rpaduk

BEIMYNHAMHU.
HcnoJib3oBarh HU(PPOBLIE
pecypcbl 115l TOCTPOSHUS
rpaduKoB QYHKIMH U U3yYEHUS
UX CBOWUCTB

JIvHeliHasA, KBaJpaTU4yHas U
npoOHO-TUHEHHas QYHKIHH.
DIIeMEHTapHOE UCCIENOBAHNE
U MTOCTPOCHUE TPaUKOB ITHX
(dyHKIU,

CTeneHs ¢ 1eIbIM
[MoKa3aTeiaeM. buaom
HrroToHa.

CrenenHas QyHKIHS C
HaTypaJbHBIM H IIETBIM
moka3aTteneM. E€ cBoiicTBa u

rpaduk

MPOMEKYTKH MOHOTOHHOCTH
(YHKIIH, MAKCUMYMBI H
MUHUMYMBI (DYHKITUH,
HanOoJIbllIee U HAUMEHbLIee
3HaYeHUe (HYHKIUHU HA
[TPOMEKYTKE.
DopMyJIMPOBATH U
HJLTIOCTPUPOBATH
rpadguyecku CBONCTBA
JIMHEMHOW, KBaJPaTUYHOM,
JIPOOHO-JTMHEHHOU 1
CTEIeHHON (QyHKIHHA.
Boipaxars Gopmynamu
3aBHCHMOCTH MEXKILY
BEIIMYMHAMHU.

3HaTh onpeneieHue U
CBOICTBA CTENEHU C LIEJIBIM
MOKa3aTeNeM; MOIXOAAILYIO
dhopMy 3anucu
TTEHCTBUTENBHBIX YHCEIN IS
peIIeHus MPaKTHYECKHUX 3a/1a4
Y TIPEACTaBIICHIS] TAHHBIX

Apudmermuecknii  |[ApuMeTHIECKI KOpEHb DopMyJIMPOBATh, 3ANIUCHIBATH |ApH(pMETHIECKIH Apudmernyeckuii KOpeHb DopMYJITUPOBATD,

KOpEHb N—O0H HaTypaJbHOW CTEIECHN. B CUMBOJIMYecKoii popme u KOpEHB N-01 CTENIEHU. |[HAaTypaJbHOM CTENICHU M €T0  3alMCHIBAThH B

CTEIEHU. JleiicTBrA ¢ apuMETHIECKIMHY [MJLIICTPHPOBATh NpuMepaMu |VppanronaibHbIe CBOIICTBA. CUMBOJIHYecKoil popme u

HppanmoHalibHble  [KOPHSMH N—OH CTENEeHH. CBOIICTBA KOPHSI N-OM CTENEHU. |ypaBHEHUS IIpeoOpa3oBaHMs YUCTIOBBIX  [MCHOJIb30BATh CBOWCTBA

YPaBHEHUS U Perienue nppalmoHaabHbIX BoinoanaTh npeodpazoBanust (15 q) BBIPKECHUN, COEPIKALLINX KOpHS N-OM CTENEHU ISt

HepaBeHcTBa (18 u) ypaBHEHHMI U HEPaBEHCTB. HpPaLMOHATIBHBIX BBIPAKECHHUH. CTEIEHU U KOPHH. peoOpa3oBaHUs BEIPAKCHUH.

CaoiicTBa 1 rpad)uK KOpHS PemiaTs OCHOBHBIE TUITBI HppanuoHaibHbIE ypaBHEHHA. (HaxoauTh pelieHust
N-0if cTeneHu MppalOHATIbHBIX YPABHEHUH 1 (OCHOBHBIE METOBI PEIIEHNS  [MpPaIlOHATBHBIX YpaBHEHHH C

HEpPaBEHCTB. MpPpaLrOHANbHBIX YPABHEHUN. [TOMOIIBIO PAaBHOCHIIBHBIX
IIpuMeHSI T A7 peLeHus PaBHOCHIIBHBIE IEPEXOABI B [IEPEXOI0B HIIU OCYIIECTBIISS
Pa3IUYHBIX 3a/1a4 PELICHNN UPPALMOHAIBHBIX  [IPOBEPKY KOPHEH.
HppaloHaIbHbIE YPABHEHUS U YPaBHEHHI. Crponts rpaguk GyHKIHH
HepaBeHcTBA. CTPOUTD, YNTATh CBoiicTBa 1 rpaduK KOpHS N-  [KOpHS N-0i CTEeleHH Kak
rpaduk KOpHS N-0i CTENEeHH. 0ii CTerneHn KaK QYHKIINU 00paTHOM it GYHKIIHN
Hcnoab3oBath HugpoBbIe 00paTHOM cTerneHu ¢ CTEIEHH C HAaTypaJbHbIM
pecypchl U1 IOCTPOSHHUS HaTypaJbHBIM ITOKa3aTeIeEM  [[IOKa3aTelleM
rpaduKoB QYHKIHHA U U3y4EHUs
X CBOICTB

DopmyItbl CHHYC, KOCUHYC U TaHT'€HC OnepupoBaTh NOHATHSIMH Tpuronomerpuueckue |[CHUHYC, KOCHHYC, TAHT€HC X [/laBaTh onpeaeeHus CUHYCa,

TPUTOHOMETPUHU.  |[IUCIIOBOTO apTyMEHTA. CHHYC, KOCHHYC Y TaHT€HC BBIPKEHHS U KOTAHT'€HC YHCIOBOTO KOCHHYCa, TAHT'€HCa U




Tpuronomerpuyeck |ApKCHHYC, apKKOCHHYC H [IPOM3BOJIBHOTO yIIIa. YpaBHEHUS aprymenTa. ApKCHHYC, KOTaHT€HCa YHCIIOBOTO
ve ypaBHEHUS APKTaHT€HC YHCIIOBOT'O Hcnoab30BaTh 3amnuch (22 v) APKKOCHHYC M apKTaHTeHC ApPTryMEHTa; a TakKe
(22 u) apryMeHTa. [IPOM3BOJIBHOTO yIJIa uepes3 YICJIOBOTO apryMeHTa. ApKCUHYCa, apKKOCUHYCa U
Tpuronomerpuueckas o0paTHbBIE TPUTOHOMETPUIECKIE Tpuronomerpudeckast ApKTaHTeHCa YHCIa.
OKPYXHOCTb, ONpe/IelieHIe GyHKIHH. OKpYXKHOCTb, onpeieiienne  ([IppuMeHsITb OCHOBHBIC
TPUTOHOMETPHUECKUX BbinoaHsaTh mpeodpa3zoBaHus TPUTOHOMETPHUYECKUX TPUTOHOMETPHYECKHE
(hyHKITMI YUCIIOBOTO TPUTOHOMETPUICCKIX (YHKIIHIA YKCIIOBOTO (hopMyIIBI IS MPeoOpa30BaHuUs
aprymenTta. OCHOBHBIC BBIPAKCHUI. aprymenTta. OCHOBHBIC TPUTOHOMETPHUECKUX
TPUTOHOMETPHUYECKHE PemiaTb OCHOBHBIE THITHI TPUTOHOMETPHUECKHE BBIPAKCHHI.
(dopmyner. [IpeoOpa3oBaHue  [TPUTOHOMETPHUYECKUX ¢dopmynsl. [IpeobpazoBanue [IpumMeHATH HOPMYITBI
TPUTOHOMETPHUICCKUX ypaBHeHI/Iﬁ TPUTOHOMETPUICCKUX TPUTOHOMETPUU [JISA PCIICHUSA
BBIpaKCHU. Pemenne BbIpa)KeHUU. Pemenue OCHOBHBIX TUIIOB
TPUTOHOMETPHUECKUX TPUTOHOMETPHYUECKHX TPUTOHOMETPHUECKUX
ypaBHEHHI YPaBHEHUI YpaBHEHHH
[TokazaTenbHas CrereHb ¢ panuoHaATbHBIM DopMyJHpPOBATH
(byHKIHSL [MOKA3aTeeM U €€ CBOMCTBA.  |OIIPENEIEHUE CTENEHHU C
[TokazaTebHbIC [oka3zarensHas QyHKIUS, €€  [pallMOHAIBHBIM TTOKA3aTEIEM.
ypaBHEHHUS CBOMCTBaA U TpaduK. BbInoHATH peoOpa3oBaHus
(10 ) Hcnonbs3oBanue rpaduka YHCIIOBBIX BBIPAYKCHHIH,
(GyHKINM U1 penIeHus COJICPIKaLIUX CTEIIEHH C
YpaBHEHUH. palvOHAIbHBIM [10KA3aTENIEM.
IIoka3aTenbHble ypaBHeHUs. (Mcnmojib3oBaTh M poBbIe
(OCHOBHBIE METO/IbI PELICHHUSI  [pecypPChl AJIs IOCTPOCHUS
MMOKa3aTENbHBIX YPaBHEHHN  [rpadika IOoKa3aTenbHON
(YHKIINH 1 U3ydeHus e€
cBoiicTB. HaxoauTth perieHus
[10Ka3aTeNIbHBIX YPaBHEHUH.
Jlorapudmuueckas Jlorapudm uncna. CeoiictBa |/laBaTh onpenejieHne
(hyHKIHSL norapudma. JecsTuunsle 1 [morapudma yrcnia;
Jlorapudmuyeckue HaTypajbHbIE JIOrapu(MBL. NECATUYHOTO U HATYPaIbHOTO

ypaBHeHUs (18 1)

[IpeobpazoBaHue BIpaKEHUH,
COJIEPIKAIMX JIOTapH(PMBL.
Jlorapudmuueckast GpyHKIHS,
e€ cBOICTBA U IpaduK.
lcnionp30oBaHue rpaduka
(YHKLIUU IS PELICHUS
YpaBHEHH.
Jlorapupmudeckue
ypaBHeHuUs1. OCHOBHBIE
METO/IbI PELIeHUS
norapupMUIECKUX

ypaBHEHUI. PaBHOCHIIbHBIE

norapugma.

M cnoab3oBaTh CBOICTBA
norapuMoB st
peoOpa3oBaHus
norapu(pMUIECKUX
BoIpakeHUd. CTPOUMTH rpaduk
norapugpmMuyeckon GyHKIUU
Kak 0OpaTHOM K MOKa3aTebHON
1 MCIIOJIb30BAaTh CBOMCTBA
norapugmMuyeckon GyHKIUU
TUIS pelieHHs 3.

HaxoauTsb perenus




Mepexobl B pELIEHUN
norapuMUYECKUX YpaBHEHUN

NorapuMUYECKUX YpaBHEHUN
C TIOMOIIBIO PABHOCHJIBHBIX
MepeX010B MU OCYILECTBIIASL
[IPOBEPKY KOpHeEH

IlocnenoBaTenbHOCT
U U IPOTPeCcCuu

(5 9)

IlocnenoBaTenbHOCTH,
CITOCOOBI 3a1aHus
MOCICIOBATCIILHOCTECH.
MOHOTOHHEBIE
[10CJIEIOBATEILHOCTH.
Apudmerndeckas 1
TEOMETPUIECKAs IIPOTPECCHH.
BeckoHeuHo yObIBatoIIas
TEOMETPUIECKAS IIPOTPECCHSL.
CyMMa OeCKOHETHO
yOBIBAOIIECH T€OMETPUIECKOM
[IPOTPECCHUH.

Dopmysia CIOXKHBIX
nponeHToB. Mcnonb3zoBanue
MIPOTPECCHUM IS PEIICHUS
peaNThbHBIX 33124 ITPUKIIaTHOTO
xXapakrepa

OnepupoBarb NOHATHAMU:
MOCJIEI0BATENBHOCTD,
apudmeTnueckas u
reoMerpuiecKas Iporpeccuu;
0OecKOHEUHO yObIBaroIIast
reoMeTpuiecKas mporpeccus,
cyMMa OeCKOHEYHO yObIBatoIIen
reOMETPUYECKON MPOTrPECCHH.
3agaBaTh [10CI€10BaTEIbHOCTH
pa3IUYHBIME CIIOCO0aMHu.
[IpuMeHsITH GOPMYITY CIOKHBIX
[IPOLIEHTOB JUIS PELIEHUS 3a]1a4
13 peasibHON MPAKTHKH (C
MCIIOJIb30BaHMEM KaJIbKYIISITOPA).
lcronb30BaTh CBOMCTBA
[10CJIE0BATENBHOCTEN U
POrpeccuil Jyisl perieHus
peabHbIX 3a]a4 IPUKIATHOTO
xapaxrepa

ITocienoBaTeabHOCTH
u nporpeccuu (10 u)

[TocnenoBaTenbHOCTH,
CrIocOOBI 3a1aHuUs
rocienoBaTenbHocTel. Merog
MaTEMaTUYECKON WHAYKIINH.
MOHOTOHHBIE U
OrpaHUYCHHBIC
TOCJICIOBATEIEHOCTH.
Vcropust anani3a 6ECKOHEYHO
MaJIbIX.

Apudmernyeckas u
TEOMETPUIECKAs IPOTPECCHH.
beckoHeuHO yOBIBarOIIas
TEOMETPUIECKAS IIPOTPECCHSL.
CyMMa OECKOHETHO
yOBIBAIOIICH TEOMETPUIECKOM
nporpeccuu. JINHEWHBIN 1
PKCITOHEHIIUAJIBHBIA POCT.
Hucno e.

DopMyIia CI0KHBIX
MpoIeHTOB. Vcnonb3oBaHue
MPOTPECCHUH TS PELICHUS
peanbHBIX 33129 TPUKIaTHOTO
xapakrepa

OnepupoBaTh NOHATHIMU:
[TOCJIE0BATEIBHOCTD, CITOCOOBI
3aJIaHUs
[MOCJICIOBATEIBHOCTEH;
MOHOTOHHBIC 1 OTPAHNYCHHBIC
[10CJIC/I0BATEIbHOCTH;
MCCIIeIOBaTh
[1OCJICIOBATEILHOCTH Ha
MOHOTOHHOCTH U
OIrpaHNMYCHHOCTb.

[losryuars npeacTaBieHHe 00
OCHOBHBIX NJCAX aHAJIN3a
0OECKOHEYHO MaJIbIX.

JlaBaTh onpenejieHue
apHU(METHIECKON U
TCOMETPUICCKON TTPOTPECCHH.
Jloka3pIBaTh CBOMCTBA
apHU(METHICCKON U
TEOMETPUICCKON TPOTPECCHH,
HaXOAUTHh CyMMY YJICHOB
MPOTPECCHH, & TAKIKE CYMMY
9JICHOB OECKOHEYHO
yOBIBaroIIel reoMeTpuIecKon
PO PECCHUML.

M cnoJb30BaTh Iporpeccuu
TUTST pelleH s 3a1a4
MTPUKJIATHOTO XapaKTepa.
I[pumensaTs popmymy
CIIOKHBIX ITPOIEHTOB ISt
pelIeHus 3a/1a4 U3 peaabHOoN
MPaKTUKU

HenpepriBabie

hyHKIHN.
[Tpoussosnas (20 u)

HenpepriBHbBIE QYHKINHU U UX
cBoiicTBa. Touka pa3psiBa.
ACHMITTOTBI TPaQUKOB
¢ynkuunii. CBolicTBa QyHKIMHA
HETPEPHIBHBIX Ha OTPE3KE.
Meron HHTEpBAJIOB LIS

CIICHUSA HCPABCHCTB.

OnepupoBaTh NOHATHSIMU:
(GyHKIMS HepephIBHAS Ha
O0TpE3Ke, TOUKA pa3phiBa
(yHKIMH, aCUMIITOTa rpaduKa
¢ynkuun. [IpumMeHATH
CBOWCTBA HEMPEPBIBHBIX
(byHKUIUH 115 peleHus 3a1ad.




IIpuMeHeHue CBOICTB
HETPEPBIBHBIX (QYHKIUH TS
pelieHus 3aaau.

IIepBas u BTOpast
MPOU3BOAHBIC (D YHKITHH.
Ornpenenenue,
T€OMETPUYECKUI U
(hu3nYecKuil cMbICT
[IPOU3BOIHON. YpaBHEHHE
KacaTeNbHOW K TpaduKy
¢dynkuuu. [Ipon3BoaHbIe
PIIEMEHTapHBIX (PYHKIIHH.
[Ipon3BoHAs CyMMBI,
MTPOU3BEACHN, YACTHOTO U
KOMITO3UIIHU (DYHKITUIA

OnepupoBaTb NOHATHSIMM:
repBast ¥ BTopasi IpOM3BOIHBIE
(yHKIIMH; [IOHUMATh
(bu3nUecKuil u
CEOMETPUYECKUI CMBICIT
[PON3BOJIHOM; 3aITUCHIBATD
YpaBHEHHUE KacaTelIbHOM.
BbruncasaTh TPOU3BOIHEIE
CYMMBI, TPOM3BENEHHUS,
YaCTHOTO M CIIOKHON (DYHKITHH.
MN3yyaTh IpOU3BOIHbIE
DIIEMEHTApHBIX (QYHKINH.
Hcnonb3oBarh
FEOMETPUYECKUI 1
(U3UYECKHI CMBICTT
[MPOM3BOJIHOM JIJIsl pELICHUS
3a1a4

[ToBTOpEHMUE,
00001IIEHME,
cHCTEMaTH3aIUs
3HaHUH (3 9)

OCHOBHBIE TTOHATHS Kypca
anTeOphl 1 Havall
MaTeMaThdeckoro anamusa 10
Kjacca, 0000IIeHre U
cHCTeMaTHu3aIys 3HaHUH

HpI/IMeHSITB OCHOBHBIC ITOHATHUSA
Kypca aireOphl 1 Hadasl
MaTeMaTHYECKOT'0 aHAIM3a IS
pelieHus 3a/1a4 U3 peaabHoi
KI3HU

1 JPYTIUX HIKOJBHBIX AUCHUILINH

IloBTOpEHME,
000011IeHHE,
CHCTEMaTH3AIHS
3HAHHUN

(59

OCHOBHBIE TOHATHSI Kypca
anreOphl U Havall
MaTeMaTHIECKOIO

aHanu3a 10 kiacca,
0000IIEHNE B CUCTEMATU3AIHS
3HAHMMN

HpI/IMCHSITI) OCHOBHBIC ITOHATUSA
Kypca anreOpsl 1 Hada
MaTEeMaTUYEeCKOTr0 aHaIM3a IS
pelieHus 3ajiad U3 peajJbHON
PKU3HU U IPYTUX IIKOJIBHBIX
MpEeIMETOB

11 kaace

BazoBsrii yposenb (102 yacos)

VYray6nennsiii yposerb (136

JacoB)

Hazeanue pa3nena |OcHOBHOE coepKaHHUE OcHOBHBIE BUJIBI ieATeNbHOCTH  [Ha3Banwue pasznena OCHOBHOE coziepKaHue OCHOBHBIE BU/IBI ICATEIBHOCTH
(Tembr) (konryecTBO [pa3zena (TeMbl) 00yJarommxcs (TeMBI) (KOJTHIECTBO pazznena (TeMbl) 00yJaroMmXCs
JacoB) JacoB)

Crernens ¢ CrerneHb ¢ paluOHaIbHBIM DopMyJTUPOBATH, 3aNIMCHIBATH

[palOHATIbHBIM nokasateneM. CBoiicTBa B CHMBOJINYECKOH Popme u

[OKa3aTeJIeM. CTEIEHHU. WJUTIOCTPUPOBATH IPUMEPAMHU

[TokasarenbHas [IpeoOpazoBaHue BRIPAKEHNH, |CBOWCTBA CTEIECHU.

byHKIHSL cojiepKaIlrX panoHaibHele  |IIpuMeHSATH CBOMCTBA CTENIEHH

[lokasaTenbHble crenenu. [lokasarenbHble U151 IpeoOpa3oBaHus

YpaBHEHUS U ypaBHEHUS 1 HEPABEHCTBA. BBIPAKEHUI.

HEpaBeHCTBA [lokaszarensHas QpyHkuus, e€  |(@OpMyJIMpPOBaTH U

(12 v) CBOMCTBa U rpaduk WLTIOCTPUPOBATH rpadruecKu

CBOICTBA MOKa3aTEILHOM
(byskiy. Pemarbh OCHOBHBIC
THUITBI TOKA3aTEIBHBIX
YpaBHCHUI 1 HEPABEHCTB.




HcnoJib3oBarh HU(PPOBLIE
pecypchl 171 TOCTPOEHHUS
rpaduKoB QYHKIHHA U U3y4eHHUS
UX CBOICTB

Jlorapudmuueckas |[Jlorapudm uncna. [ecatiuunbie [PopMyIMpoBaTh, 3aNMCHLIBATH MppalrioHaIbHbIE, OcHoBHBIC MeTONBI perieHus [IpuMeHsITH CBOICTBA
byHKIHSL 1 HaTypaJbHBIE JIOTApU(PMBL.  [B CHMBOJINYECKON (opMe 1 MoKa3aTeIbHbIE U MOKa3aTENbHBIX U MoKa3aTeNbHON U
Jlorapudmuueckue |[IpeoOpazoBaHue BBIpaKEHHH, |[MJLIIOCTPUPOBATH IPUMEPAMU  |TIOTapUQMUIECKHE norapupMUIECKUX norapugmuyeckor pyHKIMHA K
ypaBHEHUS U COJZIEPIKAIINX JIOrapUQMBL. CBOMCTBa Jiorapudma. HEepaBeHCTBa HEepaBEHCTB. pEIIEHUIO MTOKA3aTENbHbBIX U
HEpaBEHCTBA Jlorapudmudeckre ypaBHeHus [BbINOJHATH peoOpazoBanus  |(24 4) OCHOBHBIE METO/IbI PEIICHHS [Torapru(pMUIECKUX HEPaBEHCTB.
(12 ») 1 HEPABEHCTBA. BBIPAKEHUMN, COAEpKAILUX MPpalOHAIBHBIX O0ocHOBATH PaBHOCHIIBHOCTD
Jlorapupmudeckas GyHKIUs, |1orapu@msi. HEPaBEHCTB. MepPEX0JI0B.
e€ cBoiCcTBA U rpaduk DopMyJIUPOBATH U ['paduyeckue METOIbI Pemats nppaiioHalibHbIE U
WLTIOCTPUPOBATH IpadryuecKu pEIeHNUsT UPPAIMOHANIBHBIX, |[KOMOMHHUPOBaHHBIE
CBOMCTBA JIoTaprH(HMHUIECKOM MOKAa3aTENbHBIX U HEpaBEHCTBA, C IIOMOIIBIO
¢ynakunu. Pemarh 0CHOBHBIE norapupMHIECKUX PaBHOCHIJIBHBIX TIEPEXOJIOB.
THUIIBI JIOTapU(YMIIECKUX YpaBHEHUI 1 HEPABEHCTB Hcnoab3oBarh rpadudeckue
YpaBHEHUI 1 HEPABEHCTB. METOJIbI M CBOICTBA BXOJSIINX B
HUcnoab3oBaTh HU(ppoBbIe YpaBHEHHWE U HEPAaBEHCTBO
pecypchl 17151 TOCTPOSHHUS (YHKIHH TS peIeHns 3a0aun
rpaduKoB GYHKIUN U H3YUECHUS
X CBOWCTB.
3HAKOMMTBCS C HICTOPUEH
Pa3BUTHS MATEMATHKHU
Tpuronomerpuueck [IpuroHomeTrpudecKue OnepupoBarb NOHATHEM ["paduxu TpUroHoMeTpruYecKre Ncnoan3oBath HU(PPOBLIE
ve QyHKIMY M uX  |[(pyHKIINH, UX CBOWCTBA U reproanyecKas (pyHKIHSL. TPUTOHOMETPHUYECKUX  |(QYHKIIHHU, HX CBOMCTBA U pecypchl st TOCTPOSHUS
rpaduxmy. rpaduxm. CTpouTh, aHAJIM3UPOBATD, (hyHKIHH. rpadukm. TpaUKOB TPUTOHOMETPHICCKUX
Tpuronomerpudeck ([Ipumepbt CPaBHHMBATDH TPaPuKH Tpuronomerpuueckue  |OTOOpP KOpHEH (YHKIMH ¥ U3Y9EeHUS X
e HepaBeHCTBA TPUTOHOMETPHIECKIX TPUTOHOMETPUYECKUX (DYHKIWH. [HEpaBEHCTBA TPUTOHOMETPHUIECKUX CBOICTB.
(9 9) HEpaBEHCTB @DopMyTHPOBATH H (14 q) YpaBHEHUH C TIOMOIIHIO Pemiath TpUrOHOMETPHYECKUE
WLTIOCTPUPOBATH TpadUIecKu TPUTOHOMETPHIECKON YpaBHEHUS U OCYIIIECTBIAT
CBOICTBA TPUTOHOMETPUYECKUX OKPYKHOCTH. 0TOOp KOpPHEH C TTOMOIIBI0
(hyHKIUH. Pewenue TPUTOHOMETPUUYECKOU
Pemarts mpocreiinme TPUTOHOMETPHUIECKUX OKPY>KHOCTH.
TPUTOHOMETPHUIECKUE HEpaBEHCTB [pumeHATH POPMYITBI
HEpaBEHCTBA. TPUTOHOMETPHH UTSI PEIIEHUS

HUcnoab3oBaTh rpaduky s
pELIeHNs] TPUTOHOMETPUIECKHX
HEpPaBEeHCTB.

HUcnoJsb3oBaTh HU(ppoBbIE
pecypcbl ISl IOCTPOCHHUS
rpauKoB GYHKUUHI U U3yUESHUS

UX CBOWCTB

OCHOBHBIX THIIOB
TPUTOHOMETPUIECKUX
HEpaBEHCTB.
Hcnonb3oBaTh nuppoBbIe
pecypchI s TIOCTPOEHUS U
nccrie0BaHus rpadpuKoB

(dyHKIMH




KoMmmiekcHble uncia
(10 1)

KoMIiekcHbIe Yrcha.
AnreOpandeckas U
TPUTOHOMETpHYECKast POPMBI
3aMMcKy KOMIUIEKCHOTO YHCIA.
ApudMernyeckre onepaun
C KOMIUIEKCHBIMH YHCIIAMH.
300paskeHre KOMILICKCHBIX
yuCceNl Ha KOOPJIMHATHOU
riockoctu. @opmyiia
Myagpa. Kopau n-oi
CTEMEeHH 13 KOMIUIEKCHOTO
YyucHa.

[ IpuMeHeHne KOMITIIEKCHBIX
YHCeIT IS peleHuUs
(bu3nYECKUX U
TeOMETPUIECKUX 3a1a4

OnepupoBaTb NOHATHAMU:
KOMIIJIEKCHOE YHCIIO U
MHO>KECTBO KOMIIIIEKCHBIX
YHICEN.

[IpeacTaBaATh KOMILIEKCHBIE
YrciIa B areOpandeckoi u
TPUTOHOMETPHYECKOH QopMe.
BbInoiHATH apuMeTHIecKre
orepary ¢ HUIMH.
N300pakaTh KOMILUICKCHBIE
YKCIa HA KOOPJIMHATHOU
MIOCKOCTH.

[MpumensaTs Gopmyny Myaspa u
MMOJTy4aTh MPEICTABIEHUE O
KOpHAX N-0#1 CTENEHU U3
KOMIIJIEKCHOTO YMCIIA.
3HAKOMHUTBCS C TPUMEPAMHU
MTPUMEHEHHS] KOMITJIEKCHBIX
UKCEN ISl PEIICHUS
EOMETPUUECKUX U (PU3UUECKUX

3a1a4d




[IpouzBonHas. HenpepriBHbIe hyHKINH. OnepupoBaTb NOHATHSIMH: Vccnenosanue [Tpumenenue npon3BoHON K (CTPOUTD rpad)k KOMITO3HIIUU
[Ipumenenue Mertoa HHTEpBAJIOB I HernpepbIBHAS GYHKIUS; byHKIMH VCCTIeTIOBaHUIO QYHKIMHA Ha |QYHKLIMH ¢ TOMOMIBIO
[TPON3BOTHOM [pelIeHus] HEpaBEHCTB. [PON3BOHAS (DYHKIINH. C TIOMOIIBIO MOHOTOHHOCTB U SIIEMEHTAPHOTr0 UCCIeIOBaHUS U
(24 v) [IpousBoanas GpyHKIHM. Hcnonb30BaTh reoMeTpUYECKUN|TPOU3BOTHOM SKcTpeMyMbl. HaxokeHne  (CBOWCTB KOMIIO3MIIMH.
['eomerpuueckuii u U PU3HUECKUN CMBICT (22 ) HarOONBIIEr0 U CTpouTh reoMeTpruyecKue
(bU3HYUECKUIT CMBICIT MIPOU3BOJIHOM IS PEILICHUS HaMEHbIIEr0 3HAYCHUS 00pa3bl ypaBHEHUH U
[IPOU3BOHOM. 3a1a4. HenpepbIBHON (PYHKIIMM HA  [HEPABEHCTB Ha KOOPAWHATHOM
[IpousBoanbie anemenTapubix  |HaxoamTs nponsBogHbIe OTpe3Ke. [JIOCKOCTH.
¢dbynkuuit. [IponsBoaHas DJIeMEHTapHBIX (YHKIUH, [Ipumenenue npou3BoaHO M CmoIb30BaTh POU3BOAHYIO
CYMMBI, [IPOU3BCACHHA, BBIYUCJIATDb IPOU3BOAHBIC JUIA HAXOXKICHU A JJIA UCCIIEAOBAHU A (I)YHKI_[I/II/I Ha
qaCTHOI'O q)YHKIII/If/‘I CYMMbI, IPONU3BECACHUA, HAWJTYy4UlICrO pCIICHUS B MOHOTOHHOCTBE U OKCTPEMYMBbI;
[IprMeHeHue MPOU3BOAHON K [4aCTHOTO (DYHKITUH. [PUKIaJHbIX 3aa4ax, Jis HaXOJUTh HANOOIbIIIEE U
nccnenoBanuio GpyHkiuii Ha  [Memosib30BaTh MPOU3BOTHYIO OTpeneneHns CKOPOCTH U HarMeHbllee 3HaUeHUs PyHKIIMH
MOHOTOHHOCTb M 3KCTPEMYMBI. |[JIs1 KCCIIC0BAHMS PYHKIIUU Ha YCKOpEHUs IIpoliecca, HEMPEPHIBHON Ha OTPE3KE;
Haxoxnenue MOHOTOHHOCTb Y OKCTPEMYMBI, 3asiaHHOTO (hopMyIIOH HiH CTpOUTH rpadukn QYHKIMIA HA
HanOONBIIIEro ¥ HAMMEHBINETrO [IPUMEHSTD PE3YJIBTATh rpaguKoM OCHOBaHUH MPOBEAEHHOTO
3HaueHNs ()YHKIIMH Ha OTPE3KE. [MCCIEO0BAHNS K IOCTPOSHUIO Kommnozumwmst pyHKIINi. M CCIIEIOBAaHMS.
[IprmeHeHue Tpon3BOIHON 15 [TpadHKOB. I'eomerpuueckre oOpa3sl HcnoJib30BaTh IPOU3BOIHYIO
HaXOXKICHHUS HAaWITy4Ilero IIprMeHsSI T IPOU3BOIAHYIO IS YpaBHEHUH U HEPABEHCTB Ha  |[[UIs1 HAXOXKICHUSI HAaMITy4Ilero
peLeHUs B IPUKIATHBIX HaXOXKICHUS HAaWITy4llero KOOPJMHATHOM IVIOCKOCTH.  [PELIEHUS B IPUKIJIAJHBIX, B TOM
3agayax, Ui OlpeneseHus pEIIEeHNs B IPUKIIAJHBIX, B TOM q1CIIe COLMabHO-
CKOPOCTH IIpOLiecca, 3a1aHHOTO [4HCIIe HYKOHOMUYECKUX, 3a/1a4ax, Uil
¢dbopmyioit unu rpaduxkom COLIMAIbHO-9KOHOMUYECKHUX, OIIpeeNIeHNs CKOPOCTH U
3amadax. 3HAKOMHUTHCS C YCKOpEHHsI IIpolLiecca, 3aJaHHOTO
HCTOpUEH Pa3BUTHS (hopmyroi nim rpaduKoM.
MaTeMaTHYECKOT O aHaJIN3a IlosryyaTh npeacTaBjieHHe O
[IPUMEHEHUH ITPON3BOJHOI B
Pa3NUYHBIX OTPACISIX 3HAHUN
WHuTerpan u ero [lepBooGpasnas. Tabauna OnepupoBaTb NOHSATUSIMU: [lepBooOpa3zHas u [lepBooOpa3Hasi, o0cHOBHOE  |(OmepupoOBATH MOHATUSIMU:
[IPUMEHEHUS [epBOOOpPa3HBIX. repBooOpa3Hasi, HHTErpall. MHTErpal CBOIMCTBO IIEpPBOOOPA3HBIX.  [IEpBOOOpa3Hasi v onpeesEHHbIHI
(9 9) WuTerpan, reomerpuueckuii 1 (HaxoauTs nepBooOpa3HbIe (12 9) [lepBooOpazHbIE nHTerpasn. Haxoqurs

(U3HYECKHI CMBICT HHTETpaIa.
Brrauciienne nHTErpaa mno
dhopmyne Herorona—
JleiiOaMIa

HIIEMEHTAPHBIX (YHKIIHH;
BEIYHCIIATH HHTErPaJ M0
hopmyne HeroTona—Jlelibaua.
3HAKOMHUTBCS ¢ HCTOPHEH
Pa3BUTHS MATEMaTHYECKOT O
aHaIN3a

DJIEMEHTApHBIX (QYHKIHH.
[IpaBrna HaXOXKIEHUS
epBOOOPa3HBIX.

Wuterpan. ['eomerpuueckuii
CMBICII HHTErpaa.
Brruucnenne onpenenéHHOro
MHTErpasia no Gpopmyse
Hprorona — JleitOauna.
[IpumMenenue nHTErpaa as
HaXOXKACHUS IJI0IAaaei
MI0CKUX puryp u o6bEMOB

epBOOOpa3HbIE HJIEMEHTapHBIX
(YHKIMH ¥ BBIYUCIISATD HHTETPa
o ¢opmyne Herorona —
JleiiOHMNA.

HaxoauTh 1moma, i miockux
¢uryp u 00bEMEI TN C
[MOMOIIBIO ONPEAETEHHOTO
MHTErpaa.

3HaKOMHTBCS C MATEeMaTHYECKIM
MOJIETUPOBAHNEM Ha PUMEpPE
i epeHInaNTBEHBIX YPaBHEHHUM.




reOMETPUYECKUX TEIL.
[Ipumeps! pereHni

i depeHunanTbHBIX
ypaBHeHUI. MaTemaTudeckoe
MOJIETIMPOBAHUE peabHBIX
[IPOLIECCOB C IIOMOLIBIO

Iloyyarts npeacraBJjieHue O
3HAYECHUU BBEJICHUS [TOHATUSA
VHTErpaja B Pa3sBUTUU
MaTEeMaTUKH

i depeHnmanTbHbIX
ypaBHEHUI
Cucrembl Cucrembl TUHEHHBIX OnepupoBaTh NOHATHSIMM: Crcrembl Cucrema 1 COBOKYITHOCTb OnepupoBarb NOHATUSAMU:
ypaBHeHui (12 4)  |ypaBHEHHIL. CUCTEMA JIMHEHHBIX YpaBHEHUH U [pallMOHAJIBHBIX, YpaBHEHUI. CHCTEMAa U COBOKYITHOCTb
Pemenune npukinagHbIx 3a1ad  |e€ peLIeHHUE. MPPALMOHATIBHBIX PaBHOCUIIBHBIE CUCTEMBI M [YPABHEHUI U HEPABEHCTB;
C TIOMOIIbIO CHCTEMBI HcnoJsb3oBaTh cucreMy MOKa3aTENbHBIX U CHUCTEMBI-CIIC/ICTBHSL. pelIeHre CUCTEMBI M
NTUHEHHBIX ypaBHEHUI. TTMHEWHBIX ypaBHEHUH I morapu()MUIECKUX OCHOBHBIE METO/IbI PEIIEHNS [COBOKYITHOCTH; PaBHOCUJIBHBIE
CucremMbl 1 COBOKYITHOCTH [pelIeHus MPaKTHYECKUX 3a7a4. |[ypaBHEHHH CHCTEM U COBOKYITHOCTEH CHCTEMBI U CUCTEMBI-CIIEJICTBHSI.
LIEJIbIX, PALIMOHAJIBHBIX, HaxoauTsb peieHns (12 ) palOHAIbHBIX, HaxoauTsb pelieHns cucTeM u
MpparoHaIbHbIX, [IPOCTEHUIITNX CUCTEM W ppanyoHaIbHBIX, COBOKYITHOCTEH IENTbIX
[TOKa3aTeIbHBIX, 11 COBOKYITHOCTEN MOKa3aTENbHBIX U paIoHaJBHBIX,
nmorapu(pMUUECKUX YpaBHEHUH [pallMOHAIBHBIX YPaBHEHHUH 1 norapupMHIECKUX MppanyoHaIbHBIX,
11 HEPaBEHCTB. HEPABEHCTB. YPaBHEHHI. MMOKAa3aTEIbHBIX U
I crionp3oBanne rpagukoB Hcnoan3oBath rpaduku IIpumeHeHre ypaBHEHUH, norapuMHYECKUX YpaBHEHUN U
GbyHKLUHI U1 peleHus (bYHKIMH [UT pereHus CHUCTEM U HEPABEHCTB K HEPaBEHCTB.
YpPaBHEHUI U CUCTEM. YpaBHEHUI. penieHrio MateMatuyeckux |(IIpuMeHsITb CHCTEMBI
[IpuMeHeHuE ypaBHEHUI, MopaeMpoBaTh peajbHbIe 3a7a4 1 3a]1a4 U3 PA3IUYHbIX |YPABHEHUN K PELLICHUIO
CHCTEM U HEPABEHCTB K CUTYyalLllH Ha SI3bIKE aJIr€OpHl, o0JiacTell HAyKH U peasibHOM |TEKCTOBBIX 3a/1a4 M3 PA3THYHbBIX
PELICHUIO0 MAaTEMAaTUYECKUX  [COCTaBIATh BBIPAYKEHMUS, PKU3HU, HHTEPIIPETAlUs obJiacTell 3HaHUM U peabHOM
3a/1a4 ¥ 3324 U3 Pa3INYHBIX  |yPaBHEHHS, HEPABEHCTBA U MOJyYEHHBIX PE3YIbTATOB  KHU3HH; HHTEPIPETUPOBATH
o0yracTeil HayKu ¥ peabHOW  [CHCTEMBI 110 YCIIOBHIO 3a1a4H, MOJTyYEHHBIE PEIICHUS.
YKI3HU HCCIIE0BATh TOCTPOCHHBIE Hcnonb3oBats nu(ppoBbIe
MOJIENN C UCTIOJIB30BAHNEM pecypchl
armapara anreopbl
HartypanbHble u HatypanbHble 1 1ensle yncna B |(OnepupoBaTh MOHATHSIME: Hartypanpapie unensle |HaTypanbHble U Leible OnepupoBaTh NOHATUAMM:
[IeITbIe YUCITa 3a/1a- YaxX U3 pealbHOM )KU3HU. [HATYPaJIbHOE YHCIO, €TI0 qucIa uncna. [ Ipumenenne HaTypaJIbHOE H I1€J10€ YHUCIIO,
(6 9) [Ipr3Haky AENTMMOCTH LENBIX [4HACIO. (10 4) [IPU3HAKOB JEITUMOCTH LIEIIbIX [MHOXXECTBO HATYPAJIBHBIX U

qHCCII

HWcnoab3o0BaTh IMPpU3HAKKN
JACITUMOCTHU OCIIBIX YHUCCIT,
[PA3JI0KCHUEC YN CJIa Ha IPOCTBIC
MHOXXUTCIN I pCIICHUSA 3a1a1

qucern, HOJl u HOK,
OCTaTKOB TI0 MOYJTIO,
anroputMa EBximna st
pelreHus 3a7a4 B IebIX
qHCIIax

LIEIBIX YHCE].
Hcnonb3oBaTh MpU3HAKU
IETUMOCTH LEIbIX YHCET;
octatku o Mmoaynto; HOJl u
HOK HaTypaJIbHBIX 4uCeln;
anroput™ EBKina 11 perenus
3a/a4.

3anuchIBaTh HATypajIbHbIC YUCIA

B PA3JIMYHBIX HO3UIIMOHHBIX




CHCTEMAX CUHCIICHHA

3amaun
¢ napamerpamu (16 4)

PanvonanbsHele,

M ppaliOHaIbHbIC,
[MOKa3aTeNbHEIE,
norapuMuyecKue u
TPUTOHOMETPUUYECKUE
ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI C IAPAMETPAMHU.
[TocTpoeHue U uccieoBaHue
MaTEMAaTHYECKUX MOJEJIeN
pEIBHBIX CUTYALMH C
[MOMOUIbIO YPABHEHUH,
CUCTEM YpaBHEHUU U
HEPaBEHCTB C NIapaMeTpaMu

Bui6upath crioco6 pemeHus
paloHaJbHBIX,
VppalyoHaIbHBIX,
MOKa3aTelbHBIX,
TOrapu(pMHUECKUX U
TPUTOHOMETPUIECKUX
YPaBHEHUI U HEPABEHCTB,
CoJIepIKaINX MOIYNIH U
rapaMerpsl.

[pumenaTs rpaduyeckue u
QHATMTUYECKHE METOABI TS
peLIeHNs] YpaBHEHUN U
HEpaBEHCTB C IMapamMeTpaMH, a
TaKXKe ucciienoBanne QyHKINH
METOJJaMH MaTEMaTHIECKOTro
aHaIM3a.

CTpouTh U MCCJIET0BATH
MaTEMaTHYECKHE MOZEIH
peaNbHBIX CUTYalUi C TOMOIIBIO
YpaBHEHUH, HEPABEHCTB U
CHCTEM C ITapaMeTpaMu

[ToBTOpEHME,
000011IeHHE,
cHCTEMaTH3aIUs
3HaHuH (18 1)

OCHOBHBIE TOHATHSA Kypca
anTeOphl 1 Havall
MaTEMaTHYECKOI0 aHaIM3a,
000011IeH1E ¥ CHCTEMAaTH3aLIHs
3HAHWH

Pemiatp npuxIitagHpIe 37291 U3
Pa3TUYHBIX 00JIACTEH HAYKH U
peanbHOM )KM3HU C IOMOIIIbIO
OCHOBHBIX IIOHATHI Kypca
anreOpsl 1 Havall
MaTEeMaTHYECKOT'0 aHAJIH3a.
Bpi0upaTth onTUMalbHbIE
CHOCOOBI BRIYHCIICHUH.
HWcnoab30BaTh TSI pelIeHUs
3a/1a4 ypaBHEHUs, HEPaBEHCTBA U
CHUCTEMBbI YpaBHEHUH, CBOMCTBA
(dhyHKIMI 1 TpadUKOB

IloBTOpEHME,
0000I11IeHHE,
CHCTEMaTH3aIlus 3HaHUH
(16 u)

(OCHOBHBIE TOHSITHS U
METOIbI Kypca, 00001IeH e 1
cUCcTeMaTH3aIus 3HaHUHI

MoaeaupoBaTh peaibHble
CUTYaIli1 Ha S3BIKE aJreOpHl,
COCTaBIISITH BHIPAYKEHHS,
YpaBHEHUSI, HEPABEHCTBA U UX
CHCTEMEI 110 YCIIOBHIO 3a/1a4H,
MCCIIEZIOBATH MTOCTPOSHHBIE
MOJIEIY C MCIIONB30BaHUEM
armapara anreopsl,
MHTEPIPETUPOBATH MOTyISHHBIN
pe3yibTar.

[pumMeHaTH QYHKIINH IS
MO/ICITMPOBAHMSI ¥ ICCIISIOBAHS
[peabHBIX TPOIIECCOB.

Pemars npukiaHbIe 3212494, B
TOM YHCII€ COITHAIBHO-
HKOHOMUYECKOr0 U (PU3HUECKOro
XapakTepa, CpelCTBaMU aIreOpsl

1 MAaTCMAaTHUYCCKOI'O aHaJIn3a




PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»
IHHOACHUTEJIBHASA 3AIINCKA

I'eometpus siBiseTcst OqHUM U3 0A30BBIX MPEAMETOB HAa YPOBHE CpeiHero odmero oopa3oBanus,
TaK KaK 00eCreunBaeT BO3MOKHOCTh H3Y4YEHUS KaK JUCIUIUIMH €CTECTBEHHO-HAyYHON HAIIPABICHHOCTH,
Tak W TymaHuTapHoi. Jlormueckoe MplnieHne, (opMuUpyeMoe NpU H3YYEHHH OOy4JaromnMuUCs
MOHATUMHBIX OCHOB T'€OMETPUM U MOCTPOEHUU IIETIOYKU JIOTUYECKUX YTBEPKACHUU B XOJE pEIICHUs
r€OMETPUYECKUX 3ajja4, YMEHHUE BBIABUTaTh U ONPOBEPIaTh UIOTE3bl HENOCPEACTBEHHO UCIOIb3YOTCS
IIpY pELICHNH 33]]a4 €CTECTBEHHO-HAYYHOI'O 1IMKJIA, B YACTHOCTHU U3 Kypca (QU3HUKHU.

Lenb ocBoeHus nporpaMmel yueOHOTO Kypca «['eomerpus» Ha 0a30BOM ypoBHe OOy4YeHMS] —
00111€00pa3oBaTeIbHOE M OOIIEKYITYPHOE pa3BUTHE O0YUaAOIIUXCS Yepe3 00ecTeueHne BO3MOKHOCTH
MIPUOOPETEHUS U UCTIOIb30BaHUS CUCTEMATUYECKUX T€OMETPUYECKUX 3HAHUH U IEHCTBUI, ClIelIUPUUHBIX
Tr€OMETPHH, BO3MOXHOCTH YCIIEUTHOTO MPOJOKEHUSI 00pa30BaHus M0 CHEIMATIbHOCTSIM, HE CBSI3aHHBIM
C MPUKJIaIHBIM UCIIOJIb30BaHNEM reoMeTpui. Llenb ocBoenus nmporpammsl yueOHOTO Kypea «I'eomMeTpusi»
HA Yriy0JéHHOM YPOBHE — pPa3BUTHE MHAUBHUIYAIBHBIX CIIOCOOHOCTEHM 0OyJarOMUXCS PU U3y4YeHUH
reOMETPHUH, KaK COCTaBIAMOIIEH mpeaMeTHOW obOnactu «Matematuka W UHGOPMATHKa» 4Yepes
obecrneueHre BO3MOKHOCTH IPUOOPETEHHS U MCTIOJIb30BaHMsl 0oJiee TITyOOKUX T€OMETPUYECKIX 3HAHUM
U JeicTBUM, crneun(UUHBIX TeOMEeTpUH, U HEOOXOJUMBIX MJI YCIEUIHOTo Mpo¢ecCHOHAIBHOTO
o0pa3oBaHUs, CBSI3aHHOTO C UCTOJIb30BAaHUEM MAaTEMaTHKHU.

JlocTrkeHue 1efid OCBOEHHUS MPOrpaMMbl 00eCIIeUnBAETCs PEIIEHUEM COOTBETCTBYIOIIMX 3a/1a4.
[IpuopureTHsiMu 3agadamMu ocBoeHUs Kypca «l'eomerpun» Ha 6a3zoBom ypoBHe B 10—I11 kiaccax
SIBIISIFOTCS:

— ¢opMUpOBaHUE TPEICTABICHUS O F€OMETPUHM KaK YaCTH MHUPOBOM KYJIbTYpbl M OCO3HaHHE €&
B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

— ¢opMupOBaHUE TPEACTABICHUS O MHOTOTPAaHHHKAX M TellaX BpallleHUs KaK O BaKHEUIINX
MaTeMaTHYEeCKUX MOJIEIISX, O3BOJISIONINX OMKUCHIBATh U U3y4YaTh Pa3HbIE SIBICHUS OKPYKAIOLIETO
MUDA;

— ¢opMupOBaHHE YMEHHS paclo3HaBaTh Ha YEpTek)ax, MOJENSAX M B pPEaJTbHOM MHpE
MHOTOTPAaHHUKH U TeJia BpallleHUS;

— OBJIaJICHHE METOJaMU pelICHUs 33/a4 Ha MOCTPOEHUS Ha M300paKeHUAX MPOCTPAHCTBEHHBIX
uryp;

— ¢opMUpOBaHHE YMEHHSI ONEPUPOBATH OCHOBHBIMHU MOHSATHSIMH O MHOTOIDaHHHKAX M Telax
BpAIICHUS U UX OCHOBHBIMH CBOWCTBAMU;

— OBJIaJICHHE AITOPUTMAMH PELICHHUS] OCHOBHBIX TUIIOB 33]a4; (JOPMUPOBAHNE YMEHUS TIPOBOJAUTH
HECJIOKHbBIE JOKa3aTelIbHbIE PACCYK/ICHHUS B X0OJI€ PEUICHHUS CTEPEOMETPUUECKHX 3a]a4 U 3314 C
MIPAKTUYECKUM COJICPKAHUEM;

— pa3BUTHE HHTEIUIEKTYyaJbHBIX U TBOPYECKHUX CHOCOOHOCTEH OO0ydarolIuXcs, MO3HaBaTEIbHOMN
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KpUTUYHOCTH MBIIIJICHHUS;

— ¢opmupoBanre  (YHKIIMOHANBHOW  T'PaMOTHOCTH, PpEJIEBAaHTHOM TEOMETpUU:  yMEHHUE
pacrno3HaBaTh MPOSBIECHUS TEOMETPUUECKUX OHITUH, 00BEKTOB U 3aKOHOMEPHOCTEN B peabHbBIX
KU3HEHHBIX CHUTYyallUsX W TpPH U3YYEHUU JPYTUX Yy4eOHBIX TMPEIMETOB, MPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHMpOBaTh MX Ha fA3BIKE T'€OMETPHUH U CO3/1aBaTh
TreOMETPUYECKHE MOJETH, MPUMEHSATh OCBOCHHBIH TEOMETPUUYECKUH ammapaT A pelleHus
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIPETHPOBATH U OI[CHUBATH MOJyUYCHHBIE PE3YIbTATHI.

[IpropuTeTHEIMU 3aJadyaMu Kypca TeOMETpUU HA YIJIY0J€HHOM YPOBHE, DPACHIUPSIONIUMU U



YCUITUBAIOIUMU Kypc 0a30BOTO YPOBHSI, SIBIISTFOTCSL:

— pacUIMpeHue MPEACTaBICHUS O I€OMETPUH KaK YacTH MHUPOBOUW KYJIbTYpPhl U (POPMUPOBAHUE
OCO3HAHUS B3aUMOCBS3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

— ¢opMHUpOBaHHE TMPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTYpaX KaK O BaKHEHIINUX
MaTeMaTHUYEeCKUX MOJECIISAX, TO3BOJISIOIINX OMKUCHIBATh U U3y4aTh Pa3HbIC SBJICHUS OKPYXKAIOIIETO
MHpa; 3HAHWE TMOHATUWHOTO amnmapara Mo pazaeny «CrepeoMeTpus» IIKOJIBHOTO Kypca
r€OMETPHH;

— (¢GopMHPOBaHHE YMCHHS BJIQJICTh OCHOBHBIMHU MOHATHSIMHU O MPOCTPAHCTBEHHBIX (QUTYPAX U HUX
OCHOBHBIMH CBOMCTBaMH; 3HaHUE TE€OpEM, POPMYJ U YMEHHE UX IPUMEHSTh; YMEHHUS JJOKA3bIBATh
TEOPEMBbI U HaXOJIUTh HECTAHJAPTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

— (QopMupoBaHue yMeHHUs paclo3HaBaTh HAa YepTekKaxX, MOJENAX U B pEAIbHOM MHUPE
MHOTOTPaHHUKH U TeJIa BPaIICHHs; KOHCTPYUPOBATh T€OMETPUUECKUE MOJICIIN;

— (opMupoBaHue MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHUS MaTEeMaTHYECKUX
Teopuil; GopMHpPOBAHNE TOHUMAHHUS POJIM AKCHOMATUKH TIPH MPOBEJICHUN PACCYKICHHUI;

— (opMupoBaHue ymeHus BIaJeTh METOJAMU JI0KA3aTeIIbCTB U AJITOPUTMOB PEIICHUS; YMEHHS HX
MIPUMEHSTH, MPOBOJNUTH JIOKA3aTEIbHBIE PACCYKIEHHUS B XOJE PEIICHUS CTEPEOMETPUUECKHX
3a/1a4 1 33J1a4 ¢ MPAKTUIECKUM CoiepkaHrueM; POPMHUPOBAHKE TTPEICTABICHHS O HEOOX0TUMOCTH
JIOKA3aTeNIbCTB TPH OOOCHOBAHMHM MAaTEMATHYECKUX YTBEPXKICHUHW W POJIM aKCHOMATHKU B
MIPOBEACHUH JCTYKTUBHBIX PACCYXKICHHUII;

— pa3BUTHE © COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX M  TBOPYECKHX CIIOCOOHOCTEH
oOyuaronuxcs, TI03HABATEIbHOW aKTUBHOCTH, MHCCJIEIOBATENbCKUX YMEHHHM, KPUTHUYHOCTU
MBIIILJICHHS], UHTEpeca K U3YUYEHUIO T€OMETPHH;

— d¢opmupoBaHnue  (QYHKIMOHAJIBHON  TIpaMOTHOCTH, PENEBAHTHOM  TIEOMETPUHM:  YMEHHS
pacrno3HaBaTh MPOSBIECHUS FT€OMETPUUECKUX MOHITUH, 0ObEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CHUTyallMsiX W TMPU HU3YUYEHUU JPYyrUX Y4YeOHBIX TMPEAMETOB, MPOSIBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJEIUPOBAHMS PEATbHBIX CHUTYallMd, HCCIEA0BAHUS
MIOCTPOCHHBIX MOJIETICH, UHTEPIPETAI[UH ITOTYYEHHBIX PE3YIbTaTOB.

OcHoBHbIE conepkaTenbHble auHUM Kypca «['eomerpum» B 10—11 kiaccax: «MHOrorpaHHUKNY,
«[IpsiMbIe 1 TIIOCKOCTH B IPOCTpaHCTBEY, « Tena BpamieHus», « BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE)
«/IBmxeHUsT B MpOCTpaHCTBE» (Ha YriayOieHHOM ypoBHE). POpMHUpOBAaHUE JIOTUYECKUX YMEHUI
pacnpezensercss He TOJIbKO M0 coAep KaTeIbHbIM JIMHUSM, HO U 10 ToiaM 00y4eHusl Ha YpOBHE CPETHETO
o01ero oOpa3oBaHUsI.

OO1ee 4ncIo0 4acoB, pEeKOMEHA0BAHHBIX IS U3ydeHHs yueOHoro kypca «['eomerpus» Ha 6a3oBOM
ypoBHe — 102 yaca: B 10 kiacce — 68 wacos (2 yaca B Hemenmto), B 11 kiacce — 34 yaca (1 yac B Hezeno);
Ha yrjy6jeHHoM ypoBHe, — 204 yaca: B 10 kiacce — 102 yaca (3 uaca B Henento), B 11 xmacce — 102
yaca (3 yaca B HEJIENIO).

NJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUSA PABOYEN ITPOT'PAMMBI
KYPCA (I10 'OJAM OBYYEHMUA)

IIpenmeTHble pe3ynbTaThl H3yUEHHsI TEOMETPUN Ha 6a30BOM YPOBHE OPUEHTHPOBAHBI HA JTOCTHKEHHE
YPOBHSI MaTeMaTH4YeCKON IPpaMOTHOCTH, HEOOXOAMMOTO [yl YCHEIIHOTO pelIeHHs 3a/ad B pealbHOU
KHU3HHU U CO3JIaHHME YCIOBUHN ISl UX OOLIEKYIbTYPHOTO Pa3BUTHSL.

OcBoenue yuebHoro Kypca «I'eomerpus» Ha 6a30BOM YpOBHE CpEIHETO 00111ero 00pa30BaHuUs JOIKHO



o0ecreynBaTh JOCTHKEHHE CIEAYIOIUX MPEAMETHBIX 00pa30BaTeIbHbBIX Pe3yIbTaTOB:

10 kaacce

Ha 6a3oBom ypoBHe

OnepupoBaTh NOHATUAMM: TOUKA, IIPsIMasi, JIOCKOCTb.

[IpuMeHATh AaKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX MIPU PELIEHUH T€OMETPUUYECKUX 3a/1ad.
OnepupoBaTh NOHATHAMMU: NaPAJIJIEILHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX U IIJIOCKOCTEH.
KnaccugumnuposaTs B3auMHOE PAaCHOJIOKEHNE MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.
OnepupoBaTh NOHITUAMMU: ABYI'PAHHBIN yroJ, rpaHy ABYIPAHHOIO yIJa, peOpo IBYrPaHHOIO YIJa;
JIMHEMHBIN yroj ABYTPAHHOTO yria; rpajayCHasl Mepa JIBYrPaHHOIO YIJia.

OnepupoBaTh NOHATUSMH: MHOTOTPAaHHHK, BBINYKJIbII W HEBBITYKJIBI MHOTOI'PAHHUK, 3JIEMEHTbI
MHOTOTpaHHUKA, IPAaBUIIbHBI MHOTOTPaHHHUK.

PacriozHaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (NMpaMHa; NpHU3Ma, HPSIMOYTOJbHBIM
napajuiesienume, Kyo).

KnaccuguimpoBare MHOTOIpaHHUKH, BBIOMpas OCHOBaHUS JUISl KiaccU(UKalUWU (BBITYKIbIE U
HEBBINYKJIblE MHOTOTPAHHUKHU; MPaBUJIbHbIE MHOTOTPAaHHHMKH; IPSIMbIE W HAKJIOHHBIE MPU3MBI,
rapasulesenuIe/bl).

OnepupoBaTh MOHATHAMHU: CEKYILas MIIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBICHATH IPUHITUIIBI IOCTPOCHUS CEUCHUH, UCTIOIB3YSI METO/T CIIECIOB.

Crpouth ceueHnss MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIIOJIHATD (BBIHOCHBIE) IJIOCKUE YEPTEKH U3
PUCYHKOB MPOCTHIX OOBEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxOXXJIEHME TIEOMETPUYECKUX BEJIMYMH IO OoOpa3liaM WM alrOpUTMaM,
IIPUMEHSIS U3BECTHBIE AHAMTUYECKUE METOMBI IIPH PEILICHUH CTAaHJAPTHBIX MaTEMaTUYECKUX 3a1a4
Ha BBIYHCJICHUE PACCTOSHUN MEXKy IBYMs TOYKaMH, OT TOYKHU 1O IPSIMOH, OT TOYKH [0 IJIOCKOCTH,
MEXAY CKPEIUBAIOIUMUCS IPAMBIMU.

Pemate 3amaun Ha HaxOXXJIEHME TIEOMETPUYECKUX BEJIMYMH IO OOpa3liaM WM alrOpUTMaM,
IIPUMEHSS U3BECTHBIE AHAIMTUYECKUE METOMBI IIPHU PELICHUH CTaHJAPTHBIX MaTEMaTUYECKUX 3a1a4
Ha BBIYHCJICHHUE YIJIOB MEXKIY CKPELIMBAIOUIMMUCS NPAMBI- MH, MEXAY NPAMON U INUIOCKOCTBIO,
MEXAY IUNIOCKOCTSMM, JBYIPAHHBIX YIJIOB.

Bbruucnare 0o0bEMBI M IJIOIIAAM IOBEPXHOCTEH MHOTOIPAaHHMKOB (IIpU3Ma, NHMpaMuia) ¢
IpUMEHEHHEM (OPMYJI; BBIYUCIATH COOTHOUIEHHS MEXAY IUIOIAAsIMU MOBEPXHOCTEH, 00bEéMaMu
110I00HBIX MHOTOTPAHHHUKOB.

OnepupoBaTh NOHATUIMH: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CHMMETPUH; LICHTP,
OCb U IJIOCKOCTb CUMMETPHHU (DUTYPBHI.

W3BnekaTb, MpeoOpa3oBbIBaTh M HHTEPHPETUPOBATh HHGOPMALMIO O IPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (PUrypax, NpeacTaBIeHHYIO Ha YepTeKax U PUCYHKaX.

[IpuMensaTh reomMeTpuyeckre (GaxThl Ui pelIeHHs CTEPEeOMETPUUECKUX 3a/1ad, MPEeAIoaratoumx
HECKOJIBKO LI1aroB pelIeHus, eclid YCIOBUS IPUMEHEHUs 3a/1aHbl B SIBHOU GopMme.

[IpuMeHATH IpoCTENILINE IPOTPAMMHBIE CPEJICTBA U AIIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI ITPH
PELIEHNN CTEPEOMETPUYECKHX 3aau.

[IpyBOoMTE IpUMEpPHl MATEMAaTUYECKHMX 3aKOHOMEPHOCTEH B IPHUPOAE M KU3HHU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

IIpuMeHATHh MOMyYEHHBIE 3HaHWS HA MIPAKTHKE: aHAJM3UPOBATh PEAJIbHBIE CUTYallud U MPUMEHSATH
M3yUYEHHbIE MOHATHS B IIPOIlecce MOMCKA PEIIEHUs] MaTeMaTHYeCKU C(OPMYIIMPOBAHHON MPOOIEMBI,
MOJEIUPOBATh PEAJbHBIE CUTYyallMM Ha S3BIKE F€OMETPHM, HUCCIIEN0BATh IMOCTPOEHHBIE MOJENH C
UCIOJIb30BAHUEM F€OMETPUYECKUX MTOHITUN U TEOpeM, anmapaTa areOpbl; pemaTh NpaKTHUECKUe



3aJ1a4M, CBA3aHHbIE C HAX0XJACHUEM T'€OMETPUUECKUX BEJIUUH.
Ha yray0Jsiennom ypoBHe

— CB000HO ONIEpUPOBATH OCHOBHBIMH MOHATUSMHU CTEPEOMETPUH MPH PELICHUH 33/1a4 U IPOBEACHUHT
MaTEeMaTHYECKUX PaCCyXKICHUM.

— IIpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX IIPU PELLIEHUH FEOMETPUUECKUX 3a1a4.

— KrnaccupummpoBaTs  B3auMHOE pACIOIOKEHHE TPSAMBIX B IPOCTPAHCTBE; IUIOCKOCTEH B
IIPOCTPAHCTBE; MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

— CB00OHO OTIepUPOBATH MOHATHIMH, CBSI3aHHBIMHU C YTJIIaMU B IPOCTPAHCTBE: MEKIY MPSMBIMU B
IIPOCTPAHCTBE; MEXAY NPAMOM U INIOCKOCTHIO.

— CB00OIHO ONIEPUPOBATH MOHITUSMH, CBI3aHHBIMU C MHOTOTPAHHHKAMH.

— CB000HO pacro3HaBaTh OCHOBHBIE BU/Ibl MHOTOIPAaHHUKOB (MpU3Ma, TUPaMU/a, MPSIMOYTOJIbHBIN
napajuiesienumne, Kyo).

— KraccudummpoBaTs MHOTOTpaHHUKH, BRIOUPAsi OCHOBAHUS [T KJIacCH (PUKAITUH.

— CB000HO OTIEpUPOBATH MOHATUSAMH, CBSI3aHHBIMU C CEYEHMEM MHOTOT'PaHHUKOB IJIOCKOCTBIO.

— BBINOJHATH NapajijiesbHOe, IEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE (PUTYp Ha IIIOCKOCTb;
BBITIOJTHATH U300payKeHUs PUryp Ha MIOCKOCTH.

— CTpouTh CEYCHHS] MHOTOTPAHHUKOB PA3JTMYHBIMA METOJAMH, BBIIOJIHATH (BBIHOCHBIE) TUIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

— BpIuncaaTh mioma M NoBepXHoOCTe MHOTOTpaHHUKOB (TIpHU3Ma, TUpaMua), TeOMETPUUECKHX Tell C
MIpUMEHEHHEM (POPMYIIL.

— CB000OHO OmNEepupoBaTh MOHATHUSMHU: CUMMETPHUS B IMPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTh
CUMMETPUH; HEHTP, OCh U TUIOCKOCTh CUMMETPHUH (DUTYPBHI.

— CB000IHO omepupoBaTh TMOHATHSMH, COOTBETCTBYIOIIMMHU BEKTOpaM UM KOOpJMHAaTaM B
MIPOCTPAHCTBE.

— BbINOIHATE 1EWCTBUS Ha/l BEKTOPAMH.

— Pematp 3aaun Ha 10Ka3aTeNbCTBO MAaTEMATHUYECKUX OTHOLICHUI U HaXO0KJIEHHUE TeOMETPUUYECKHIX
BEJIMYMH, TPUMEHSS W3BECTHbIE METOJbI MPHU PEIICHUH MaTEeMAaTHYeCKUX 3a/1ay MOBBIIIEHHOTO U
BBICOKOTO YPOBHS CJI0KHOCTH.

— IlpuMeHATh mpocTeIe MporpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH
PELICHUN CTEPEOMETPUUECKHIX 3a/1au.

— H3Bnekath, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

— IlpuMeHATh MoTyuyeHHbIC 3HAHUS Ha MPAKTUKE: CPABHUBATH U AHATTM3UPOBATH PEaIbHbIE CUTYAIINH,
MIPUMEHITH U3YUCHHbIE TIOHATHUS B IIPOIIECCE MOUCKA PELICHUSI MAaTEMAaTUYECKU CHOPMYTUPOBAHHOMN
poO0IeMbl, MOJICIUPOBATh peaibHbIE CUTYAIlMH Ha SI3bIKE T€OMETPUHU, UCCIIEIOBATh MOCTPOCHHbBIE
MOJENIU C HCIOJB30BAHMEM T'€OMETPUUECKUX TOHSITUA M TeopeM, armapara aiareOpbl; peliaTh
MPaKTUYECKHE 337]a4l, CBSI3AHHbBIE C HAXOXKJECHUEM F€OMETPUUYECKUX BETUYHH.

— Hmetp mpexacTaBieHUs 00 OCHOBHBIX JTamax pa3BUTHA T€OMETPUM KaK COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJOTHIL.

11 knace
0a30BbIii yPOBEHb:

ONEpPHPOBATH TOHATUAMHU: LMJIMHAPUYECKAs TOBEPXHOCTb, 0O0pa3yrolue IHUIMHIPUIECKON
MOBEPXHOCTH, LMJIMHJP, KOHUUECKas TOBEPXHOCTh, 00pa3yrolue KOHUYECKOH MOBEPXHOCTH, KOHYC,
cepuueckas IOBEpXHOCTb;



pacrno3HaBaTh TeJa BparieHus (IIIMHAP, KOHYC, cdepa U 1map);

OOBSICHATB CIIOCOOBI IOJTYYEHUS TEJ BPaAIICHUS;

KJIaccu(UIMPOBATh B3AUMHOE PACIOIOKEHHUE CPEephl U MIIOCKOCTH;

OIEpUPOBATh NOHATUSAMU: IAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA, IapOBOI
CJIOM, OCHOBaHME LIAPOBOTO CJIOSI, BHICOTA IIAPOBOIO CJI0S, IIAPOBOM CEKTOP;

BBIYMCIATE O0BbEMBl M IUIOIIAJM TOBEPXHOCTEM TEJI BpallleHUs, F€OMETPUUYECKUX TeN C
MpuMeHeHueM Qopmyi;

OTIEPHPOBATH TIOHATHSIMU: MHOTOTPAaHHHK, BIIUCAHHBIA B chepy M ONMMCAHHBINA OKOJIO CQepsl,
cdepa, BMcaHHAst B MHOTOT'PAaHHHK WJIH TEJIO BPAIICHUS;

BBIYMCIISATH COOTHOLIEHHS MEX Y IUIOLIAASIMU MIOBEPXHOCTEN U 00beMaMU MOJA0OHBIX TEIT;

n300pakaTh U3ydaeMble GUTYpHI OT PyKH B C IPUMEHEHHEM IPOCTHIX Y€PTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) IIJIOCKHUE YEPTEKU U3 PUCYHKOB ITPOCTHIX 00bEMHBIX (PUTYp: BUJ CBEPXY,
cOOKY, CHU3Y, CTPOUTH CEYEHHUS TEJI BpaILlEHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHGOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (QUrypax, MPeJICTaBICHHYIO Ha YEPTEKaX U PUCYHKAX;

OTIEpUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATE JICHCTBHS CIIOKEHHSI BEKTOPOB, BBHIYMTAHHS BEKTOPOB M YMHOXXEHHS BEKTOpa Ha
YHCII0, 00OBACHATH, KAKUMH CBOWCTBAMHU OHU 00J1a/1aI0T;

MIPUMEHSTH IPaBUIIO MapalieenuIe/a;

OTIEpUPOBATh MOHATHSAMU: JEKApPTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYNb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXKIY BEKTOpaMH, CKaISIPHOE MPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

HaxXOJUTh CyMMYy BEKTOPOB M IPOU3BEICHHUE BEKTOpa HA YHUCIO, YrOJ MEXAY BEKTOpaMH,
CKaJIIPHOE IIPOU3BE/ICHHUE, PACKIIABIBATE BEKTOP 10 ABYM HEKOJJIMHEAPHBIM BEKTOPAM;

3aJaBaTh IVIOCKOCTh YPAaBHEHUEM B I€KaPTOBOM CUCTEME KOOPAUHAT;

IPUMEHATh F€OMETpUYecKrue (BAKThl Ul PELICHUS CTEPEOMETPUUECKUX 3a7ad, MPEeroarariinx
HECKOJIBKO LIIaroB peIleHus, eClld YCIOBUs IPUMEHEHMs 3a/1aHbl B SIBHOH (opMme;

pelaTh NpocTeHie reoMeTPHUUECKUE 3a1a4l Ha IPUMEHEHNE BEKTOPHOKOOPIMHATHOIO METO/A;

pemiaTh 3aJaud  Ha  JOKa3aTeIbCTBO MAaTeMaTHYeCKMX OTHOUIEHMH U  HaXOXKICHUE
reOMETPUYECKUX BEIMYUH MO0 00pa3uaM WM alrOpUTMaM, MPUMEHSsS H3BECTHbIE METOJbl IpU
pelIeHNH CTaHIapTHBIX MaTEMATUYECKUX 3a/ay;

IPUMEHATh NPOCTEHIINE POrpaMMHBIE CPEICTBA U AJIEKTPOHHOKOMMYHHUKALIMOHHBIE CHCTEMBI
IIPU PELICHUN CTEPEOMETPHUECKUX 3a/aY;

IPUBOAUTH IPUMEPHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U KHU3HH,

pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE;

IIPUMEHSATH [0JIydeHHbIE 3HaHUS Ha NIPaKTHKeE: aHATU3UPOBATh peaibHble CUTYallUU U IPUMEHSTh
M3yUYEHHbIE IOHATHS B IIpOIlecce MOMCKa PELICHHsI MaTeMaTHUeCKu c(OPMYIUPOBAHHON MTPOOIIEMBI,
MOJIEIUPOBATh pealibHble CUTYallUH Ha SI3bIKE€ M€OMETPUH, UCCIIEA0BATh MOCTPOECHHBIE MOJAETH C
HCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHIA U TEOpeM, ammapara ajareOpsl, perarb NpakTHYecKue
3aJjauMl, CBSI3aHHbIE C HAXOXKAEHUEM F€OMETPUUYECKUX BETUYHH.

IIpopuabublii ypoBeHb:

CBOOOZHO ONEpPUPOBATh MOHATHSMH, CBA3aHHBIMM C IWIMHIPUYECKOW, KOHMYECKOH W
cepruuecKoil MOBEPXHOCTIIMHU, OOBACHATH CIIOCOOBI MOJTyYEeHHUS

OTIePHPOBATH MOHATHAMMU, CBI3aHHBIMH C TeJIaMH BpAIllEHUs: [IMITUHIPOM, KOHYCOM, cepoit 1
1apoM;



pacro3HaBaTh TeJa BpalleHus (WIMHAP, KOHYC, cdepa U map) U 0ObIACHATH CIIOCOOBI MOJTyYESHHUS
TEJ BpaIllCHHS;

KJIaccu(UIMPOBATh B3AUMHOE PACIOIOKEHHUE CPEephl U MIIOCKOCTH;

BBIUMCIIATH BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U T€J BPALICHHS, 00bEMBI
U TUIOIIA/IU TIOBEPXHOCTEH MHOTOTPAaHHUKOB H TeJl BpAaIllEHHs], TEOMETPHUYECKUX TeJ C IPUMEHEHUEM
hopmyu;

CBOOOJTHO OMEpPHPOBATH MOHATUSMH, CBS3aHHBIMH C KOMOMHAIMAMH TEJI BpalmleHUS U
MHOTOT'PaHHUKOB: MHOTOT'PAaHHHK, BIIMCAHHBIM B cdepy M OMHCAHHBIA OKOJIO cdephl, cdepa,
BITMCaHHAsl B MHOTOTPAaHHUK WJIM TEJIO BPAILCHHUS;

BBIUMCIIATH COOTHOUICHHS MEXIY TUIOMIAIIMH TOBEPXHOCTEH U 0ObeMaMu
MOJOOHBIX TEN;

n300paxaTh M3ydaeMble (UTYpbI, BBIIOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYp: BH] CBEPXY, COOKY, CHU3Y, CTPOUThH CEYCHHUS TEJl BPAIICHUS;

W3BIIEKaTh, MHTEPIPETHPOBATH M TPeoOpa3oBBIBATH WHPOPMAIMIO O TMPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTEkKaX U PUCYHKAX;

cBOOOJTHO OTIEPUPOBATH MOHIATHEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJTHSTE OTIEPAIMH HAJl BEKTOPAMHU;

3aJaBaTh IUIOCKOCTh YpaBHEHUEM B JICKAPTOBOW CUCTEME KOOPAWHAT;

pemaTh TeOMETPUYECKHE 3a/laud Ha BBIYMCICHHE YIJIOB MEXKIY MPSIMBIMH M TUIOCKOCTSIMHU,
BBIUMCIICHUE PACCTOSHUN OT TOYKHM [0 IUIOCKOCTH, B IIEJIOM, Ha TPHUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/1a TIPU PEIICHUH;

cBOOOJTHO OIIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C IBUKEHHUEM B IIPOCTPAHCTBE, 3HATh CBOWCTBA
TIBIDKEHUH

BBITNIOJIHATh M300paKEHNUsT MHOTOTPAHHUKOM UM TeJl BPAILLEHUs NPU NapajuIeIbHOM IEpEeHOCE,
LEHTPAITBLHOW CHMMETPHUH, 3ePKATHPHON CHMMETPHH, TIPH TIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHuUs
oJ00us;

CTPOMUTh CEUYEHHUsS MHOTOTPAaHHHMKOB M TeJ BpAallEHMs: CEYEHUs LWIMHApa (HapajjiebHO U
HEPIEHANKYIAPHO OCH), CEYCHMs KOHyca (MapajulebHOE€ OCHOBAaHUIO U IPOXOJsIlee uepes
BEpILUHY), CEYEHUS 11apa;

UCIOJb30BaTh METOJAbl IOCTPOCHMS CEUCHMH: METOJA  CJIEIOB, METOJ BHYTPEHHEro
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MIIOCKOCTH;

JI0Ka3bIBaTh F€OMETPUYECKUE YTBEP)KICHUS;

IIPUMEHATh F€OMETpUYECKUe (aKThl JUIsl peIIeHUs] CTEPEOMETPHUECKUX 3aj1ay, MPEANO0JIaratonmx
HECKOJIBKO LI1aroB peleHus, eclid YCIOBUs IPUMEHEHMs 3a/1aHbl B IBHOW U HEABHOU (opme;

pemaTh 3aJayd  Ha  JIOKA3aTeJbCTBO MAaTEeMAaTUYECKUX OTHOUIEHMH U HaXOXAEHHUe
reOMETPUYECKUX BEIUYMH;

IPUMEHSATH IPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELLICHUN
CTEPEOMETPUYECKUX 3a]1ay;

NPUMEHATh TOJyYEHHbIE 3HAHUS Ha IMPAKTUKE: CPAaBHMBATH, AHAJIM3UPOBATh M OIICHUBATh
peanbHble CUTyallud, MPUMEHATh U3ydeHHbIE MOHSATHS, TEOPEMbl, CBOWCTBA B IpoOLlECCcE MOUCKa
peleHust MaTeMaTuyecku c(hopMyITUPOBAaHHONW MPOOIEMbI, MOJICIUPOBATh pealIbHbIe CUTYallud Ha
A3bIKE TE€OMETPHH, HCCIEI0BaTh IOCTPOEHHBIE MOJEIN C HCIHOJIb30BAHUEM TI'E€OMETPUUYECKUX
MOHATUH U TEOpeM, ammapara aareopsl, pelarb NpakKTUYECKHE 3a/1a41, CBSI3aHHbIE C HAX0XKIEHUEM
reOMETPUYECKUX BEIUYHH;

UMETh TpEeACTaBIeHUsT 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPHUM KaK COCTaBHOM YacTH
(byHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



COIEP KXAHHUE YYEBHOI'O KYPCA (IIO TOAJAM OBYUYEHMUHA)
10 kaace
IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHoOBHBIC TOHATHS CTepeoMeTpur. Touka, MpsMasi, IIOCKOCTh, MpocTpaHcTBO. [loHsTHE 00
AKCHOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U CIICJCTBHS U3 HUX.
B3aumHOe pacrmonoeHHWe TMpsSMBIX B MPOCTPAHCTBE: IEPECEKAMOINHUECS, NapajuleIbHbIC U
CKpeIIMBaroIIuecs npsimbie. [lapaielbHOCTh MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE: MapaslieiIbHBIC
IpsIMBIE B IIPOCTPAHCTBE; IMApPALIEIBHOCTh TPEX NPSIMBIX; MApAJUICIBHOCTh IMPSMON MU IIOCKOCTH.
Iapannenvnoe u yeuwmpanrbhoe npoekmuposanue, usoopaxcenue ¢ueyp. OcHosHble C8OLCMBA

L Vool ¢

napanienrbHo2o npoekmupoganus. Hszobpadxcenue Queyp 6 napannenvHou npoeKyuu.
COHANpPaBJICHHBIMA CTOPOHAMU; YTOJI MEXK]y IPSMBIMHU B MPOCTpaHCcTBE. [lapanienbHOCTh MIIOCKOCTEH:
napajuieJbHbIE TIJIOCKOCTH; CBOMCTBA MapajuUIeNIbHBIX TUIOCKOCTel. [IpocTeiimmie mpocTpaHCTBEHHBIE
(urypsl Ha TUIOCKOCTHU: TETpadip, KyO, mapajuiesenure/l; TOCTPOEHNUE CEUCHHIA.

[TepnieHqUKYISIPHOCTE TPSIMOM M TIJIOCKOCTH: TEPHEHAMKYISIPHBIE TPSMbIE B TPOCTPAHCTBE,
MpsIMbIE TIapaJUIeNIbHBIE U TIEPIICHAUKYIISIPHBIE K IUIOCKOCTH, TIPU3HAK MEPIEHANKYISIPHOCTH TPSIMON U
IJIOCKOCTH, TeopeMa O MPSAMOM MEePIEeHIUKYISIPHON MIIOCKOCTH. YTJBI B MPOCTPAHCTBE: YTOJd MEKIY
NpsSIMOM W TUIOCKOCTBIO; JBYI'PAHHBIA YTOJ, JIMHEWHBIA YroJ JBYrpaHHOTO yria. OpmoeonanivHoe
npoekmuposarue. IlepneHANKYIAP U HAKIOHHBIE: PACCTOSHUE OT TOYKH JIO TUIOCKOCTH, PACCTOSTHUE OT
MPSIMOM /IO TUTOCKOCTH, MPOEKIHs (PUTyphl HA TIIIOCKOCTH. [IepreHInKyISIPHOCTD TIIIOCKOCTEH: TPU3HAK
MEePIEHANKYISIPHOCTH JIBYX IUNIOCKOCTE. TeopeMa o TpEX nmepneHauKyiIspax.

Yenvl 6 npocmpancmee: yeon mexicoy npamoil u nioCKOCmvio, 08YePAHHbIU V2O, TUHEUHbLU Y20]l
08yepannozo yena. Tpéxepannwiti u mHococpanHble yenvl. CeoLUCmMea NAOCKUX Y2108 MHO202PAHHO20 V2ld.
Ceoticmea naockux u O08Y2PAHHBIX V2lo8 MmpéxepanHo2o yaaa. Teopemvl KOCUMYCO8 U CUHYCO8 OJifl
MPEXSpanHo20 yaid.

MHororpaHHMKH

[loHATHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHHKA, BBIMYKJIIBIE W HEBBIITYKIIbIC
MHOTOTPAaHHUKHU; pa3BEPTKA MHOTOTPAHHHUKA. Buobl MHO202pAHHUKOS, pA38EPMKA MHO202PAHHUKA
[Ipu3ma: n-yrosibHasi Mpu3Ma; TpaHUd U OCHOBAHMS MPU3MBI; NpsiMas U HAKJIOHHAs MPU3MbL; OOKOBas U
MOJIHAsl MOBEPXHOCTh Npu3Mbl. [lapamenenumnen, npsAMOYTrOJbHBIM MapajuleenuIe] U €ro CBOMCTBa
Kpamuativuue nymu na nosepxnocmu muozoepannuxa. Teopema Sunepa. Ilpocmpancmeennas meopema
lughazopa. Tlupamuna: n-yrojapHasi NupamMua, CPaHd M OCHOBAaHWE MHUpaMUAbI; OOKOBas U MOJHAS
MIOBEPXHOCTh MMUPaMUbl;, IpaBUIbHAs M YCEUEHHAs NUpaMuJa. DJIEMEHTbl NPHU3Mbl U MHUPAMHJIBIL.
[IpaBusibHBIE MHOTOTPAaHHUKH: IMOHSATHUE TMPABWIBHOIO MHOTOIPAHHUKA; INpaBWibHAs IpuU3Ma U
MpaBWIbHAS TUPaMHA; NPaBUIIbHAS TpPEyrojibHas MUpaMHIa U MPaBWIbHBIA TeTpalrap; Kyo.
[IpencraBnenue o mpaBUIbHBIX MHOTOIPAaHHUKAX: OKTa3Jp, AOJEKA3Ap U uKocadap. CeueHus npu3Msl U
UpamMuIpl.

CummeTpus B MPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIIBHO TOUKH, IPSIMOM, TNIOCKOCTH. DJIEMEHThI
CUMMETpHUHU B UpaMUIax, napauieiaenuneaax, NpaBuiIbHbIX MHOITOTpaHHUKAX.

Brruncnenue »neMEHTOB MHOTOTPAHHUKOB: pE&Opa, nuaroHanu, yriasl. [lnmomaap OoOKOBOIA
MOBEPXHOCTU M TOJIHOM MOBEPXHOCTU MPSMOM MPHU3MBI, IUIOIIAIhL OCHOBaHM, TeopemMa O OOKOBOIA
MOBEPXHOCTU MpAMON mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTU MPABUIBHOM
MUpaMHIbl, TeopeMa o Iomaau yced€HHo nupamunabl. [loHstHe 00 00béMe. OOBEM MUpaMHIBL,
MIPU3MBI.

[TonpoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKY TIIOMAISIMHU MOBEPXHOCTEH, 00BEMaMu

1 KypcuBOM BblJieJIeHbI 3/1eMEHTHI COZlepKaHHU s, U3ydaeMble Ha yI1y6JIeHHOM YPOBHE



MOJ0OHBIX TEIL.
Bexkmopul u koopounamut é npocmpancmee

Ilonamusa: eexmop 6 npocmpancmee; Hy1e80U 6eKMOp, OIUHA HEHYNeB8020 BEKMOpd; 6eKMOopbl
KOJIUHeapHvle, COHANPAasieHuble U NPOMUBONOI0NCHO HanpasieHnvle ekmopbl. Pasencmeo eexmopos.
eticmeus ¢ eekmopamu: crodxcenue u 8bINUMaHue 6eKmopos; CyMMa HeCKOIbKUX 6EKMOPO8, YMHON’CEHUE
eexmopa Ha yucno. Ceovicmea cnodceHus eekmopos. Ceolcmea YMHONCEHUS 8eKmMopa HA HUCTO.
llonamue komnaanapuvie eexmopwvl. Ilpusnak romnaanapnocmu mpéx eekmopos. Ilpasuno
napannenenuneda. Teopema o pasnodxceHuu 6eKmopa no mpéM HEeKOMHIAAHAPHBIM BEKMOPAM.
IIpamoyzonvnas cucmema koopounam 6 npocmpancmee. Koopounamuvl eexmopa. Cefazb medncoy
KOOpOUHamamu 6eKmopa u Koopounamamu mouex. Yzon mesxicoy eekmopamu. CkaniapHnoe npousgeoenue
8EKMOPO8.

11 kuaace
Tena Bpamenust

Hunuaapuyeckas  MOBEPXHOCTh, OOpasyrolue  LUUIMHIPUYECKOM  IOBEPXHOCTH,  OCh
UWIMHAPUYECKON MoBepXHOCTH. L{unuHap: ocHOBaHMsA U OOKOBas MOBEPXHOCTh, 0Opa3yromias U OcCh,
ionaab OOKOBOM M MOJHON OBEPXHOCTH.

Konnueckast noBepXxHOCTh, 00pa3yronine KOHHYeCKO MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOH
noBepxHocTu. KoHyc: OCHOBaHME W BEpIIMHA, OOpa3yromias W OCh, IJIONAAhr OOKOBOW M TIOTHOM
MMOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yroliye U BbICOTA, OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: wneHTp, paauyc, IUaMeTp, IUIOIIAJb TOBEPXHOCTH cdepbl. B3aumHoe
pacnojiokeHue cepsl U MIOCKOCTH, KacaTellbHas MIOCKOCTh K cdepe, miomanb chepbl. M3o0paxeHue
TeJ BpallleHHs Ha MI0ocKocTH. Pa3BepTka numuHapa 1 KOHyca.

KomMOunaruu ten BpamieHUs 1 MHOTOTPAaHHUKOB. [lpuzma, enucannas 6 yuliuHop, ONUCAHHASA
oxono yununopa. Ilepeceuenue cghepvr u wapa c nrockocmoto. Kacanue wapa u cgepwi niockocmoio.
MHororpaHHHK, ONTUCaHHBINA OKOJIO cepsl, cdepa, BIUCaHHAs B MHOTOTPAHHUK, WM TEJIO BpallleHusI.

[Tonsatue 06 o6beme. OCHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 00 00beMe MPSIMOYTOIBLHOTO
napajuiefienunesaa u cieAcTus u3 Hee. O6beM MMHAPA, KOHyca. OObem npsamotl U HAKIOHHOU NPU3MbL,
nupamuosl. O0beM 11apa U uaposo2o cecmenma, Iioaab chepsl.

Inowaow nosepxnocmu yururHopa, KoHycda, niowaos chepol u ee uacmeil. 1lomoOHpIe Tema B
npoctpaHcTBe. COOTHOIICHHMSI MEXIYy IUIOMIAASIMU IOBEPXHOCTEH, oObeMaMu MOJOOHBIX Tell.
IIpeobpazosanue noodobus, comomemus. Pewenue 3adau Ha niIOCKOCMU C UCNOJbL30BAHUEM
cmepeomempuieckux Memooos.

Ceuenust nunuHapa (mapaiiedbHO W MEPHEHANKYISIPHO OCH), CEUEHHUs KOHyca (MapajuienbHOe
OCHOBAHUIO U MPOXOJAIIEE Yepe3 BEPIINHY), CEUCHUS IIapa. Memoobl NOCMPOEHUs CeUeHUll. Memoo
C1e008, Memoo 6HYMpPeHHe20 NPOEKMUPOBAHUS, MemMOoO NepeHocd ceKyujell nI0CKOCIU.

BekTOopbl M KOOPAUHATHI B MIPOCTPAHCTBE

Bextop Ha miockoctu u B mpoctpaHcTBe. CIOKEHHE U BBIYUTAHHE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha 4Hciao. PasnoxeHune BeKTopa IO TpeM HEKOMIUIaHapHbIM BekTtopaM. IIpaBuio
napamenenunena. PemeHue 3amad, CBS3aHHBIX C MPUMEHEHHEM NpaBUi JEHCTBMH C BEKTOpaMH.
[IpsimoyronbHast cucrema KoopAMHAT B mpocTpaHcTBe. KoopnuHatel Bekropa. Ilpocreiimue 3anaun B
KOOpAMHATax. YToJ Mexay BekTopamu. CKansgpHOe Mpou3BeeHNE BEKTOPOB. BeIuncieHue yrioB Mexy
HPSIMBIMH U TUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIN METO/I ITPH PELLICHUH T€OMETPUUECKUX 3a/1a4.
Jeusicenusn é npocmpancmee

Heuoicenus npocmpancmea. Omoobpasicenus. J{eudxcenus u pasencmeo ¢gueyp. Obwue ceolicmea
osudiceHull. Buowvl  osudicenutl: napanienvHulili NepeHoc, YEHMpAnbHas CUMMEMpPUs, 3epKalbHas
cummempus, nogopom 6okpye npamoil. Ilpeobpazosanus nooobus. Ilpsamas u cpepa Jiinepa.



TEMATHYECKOE IINIAHUPOBAHHUE YYEBHOI'O KYPCA (IIO TOJAM OBYYEHUS)
10 kaacce

bazoBeiii ypoBeHb (68 uacos)

VYray6nennsiii ypoenb (102 gaca)

Ha3zpanue pa3zzgena
(Tembl) Kypca,
(KOIMYECTBO YacoB)

OCHOBHOE cojiepKaHue

OCHOBHBIE BUBI AESITEIHLHOCTH
yUamxcs

Hazpanue pazaena
(TeMsl) Kypca,
(KOJTMYECTBO YacoB)

OCHOBHOE cofiep KaHue

(OCHOBHBIE BUIBI
NIESTETLHOCTH YUAIUXCS

Beenenue B
crepeomerpmuio (10

0)

OCHOBHBIC TTOHSTUS
CTEPEOMETPUH: TOUYKA, IIPIMasi,
[IOCKOCTb, TIPOCTPAHCTBO.
[IpaBuiia n300pakeHus Ha
PUCYHKAX: M300PaKEHIS
[JIOCKOCTEH, NIapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIIHBI
OTpe3Ka.

[TonsTHS: NEepecekarouecs
[JIOCKOCTH, TIEpECEKAIOLTIeCs
[psiMasi ¥ TNIOCKOCTb.

3HAKOMCTBO C MHOTOT paHHHKaMH,
1300pakeHrne MHOTOTPAaHHUKOB Ha
pUCYHKaX, Ha TIPOEKIIMOHHBIX
yepTekax. HauanmsHbIe cBefieHNs O
KyOe U IIpaMuie, uX pa3BEPTKH H
monenu. CedeHust
MHOTOT'PaHHHUKOB.

[lorsiTHE 00 aKCHOMAaTUIECKOM
[TOCTPOCHUH CTEPEOMETPHH:
AKCHOMEI CTEPEOMETPHH U
CIIEZICTBHSI U3 HUX

AKTYanu3upoBaTh (HaKThI K METOJIBI
TUTaHU- METPUH, PEIIEBAHTHBIC TEME.
ITony4dats npeacTaBieHUs O
MIPOCTPAaHCTBEH- HBIX QUTYpax,
pa3bupaTh MPOCTEUTITIE TpaBUIa
n300paXKeHust 3TUX QUTYP.
M300pakath MPSMYIO U ITIOCKOCTh
Ha pPUCYHKE.

Pacrnio3HaBaTh MHOTOIPaHHUKH,
nrpaMuy, KyO, Ha3bIBaTh UX
JIeMEHTHI

JlenaTe puCyHOK Ky0a, MTHpaMHJIBL,
HaXOJWTh OIIMOKH B HEBEPHBIX
M300paKCHHSX.

3HAKOMHUTHCS C CEUSHHUSIMH, C
METOJIOM CJIEZIOB; UCTIOIH30BATH ISt
[TOCTPOEHUS CEUCHHUST METO/I CIIE/IOB,
KpAaTKO 3aIlMCHIBATH IATH
[TOCTPOCHUS CEUECHUSI.
PacrioznaBaTh BH]I CEUEHUS H
OTHOIIIEHUH, B KOTOPBIX CEYCHHE
nenuT pedpa Kybda, HAXOAUTh
[JI0Ia (b CEYCHUSI.

Vcrionp30BaTh momodue mpu
pelieHny 3a7a4d Ha TIOCTPOEHHE
CEUEHUH.

3HAKOMHTBCS ¢ aKCHOMAaTHUECKUM
[TOCTPOEHUEM CTEPEOMETPHH, C
AKCHOMaMHM CTEPEOMETPUH U
CJIEICTBUSIMH U3 HUX.

I/IJ'IJ'IIOCTpI/IpOBaTL aKCHOMBbI

Beenenne
B cTepeomMeTpHio (23

u)

(OCHOBHBIE ITPOCTPAHCTBEHHBIE
(burype.

[loHsTHSA CTEpEOMETPUN:
TOYKA, MPsIMasi, INIOCKOCTb,
mpocTpaHcTBO. OCHOBHEIE
MpaBwIia N300paKeHNs Ha
PUCYHKE TUIOCKOCTH,
MapaieTbHBIX MPSIMBIX
(OTpe3KOB), CepeAMHBI OTPE3KA.
[TonaTHs: epecekatroimecs
[JIOCKOCTH, I1EPECEKAIOIINECS
[psiMasi U INIOCKOCTh;
[10JTyIIPOCTPAHCTBO.
MHororpaHHUKH,
M300pa’KeHNE MPOCTEUTITIX
MTPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOMINX OOBEKTOB.
AKCHOMBI CTEPEOMETPUHU U
[EpBBIC CIEICTBUS U3 HUX.
CriocoObl 3aaHUs MIPSIMBIX U
[JIOCKOCTEH B IPOCTPAHCTBE.
O003HAYEHHS TPSIMBIX H
MIOCKOCTEH.

Ceuenusi. M3o0pakenue
CeueHU MUPaMUIbl, Ky0a u
[PU3MBI, KOTOPbIE IPOXOAAT
uepes ux peopa. Uzobpaxenne
MepeceyeHuns MoMyYeHHbBIX
r10cKocTel. PackpammBanue
MOCTPOCHHBIX CEUEHU

Pa3HBIMU IIBCTAMU. MGTOI[

OnpenensiTh MIOCKOCTh Kak
¢durypy, B KOTOpoit
BBIITOJIHACTCA IJIAHUMETPUA.
JlenaThb npocreiire
JIOTHYCCKHUE BBIBOJbI N3
AKCHUOMATHUKH IIJIIOCKOCTH.
[IpuBOANTE IPUMEPHI
pealibHbIX 00BEKTOB,

Ve In3auuel KOTOPBIX
SIBJITIOTCS. aKCHOMBI
TCOMETPHH.

MN3yuyath, IPUMEHATH
[IPUHIIHAIIEI TTOCTPOCHUS
CEUCHUH.

Wcnonp30BaTh U1
[MOCTPOEHUS CEUEHU I METO/T
CJIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METOL
MepeHoca CeKyIei
MJIOCKOCTH.

Pemate crepeomerpuueckue
3a/1a4M: Ha OIPEACICHUE
BHJIa CEYECHUS U
HaXO0X/ICHUE €ro IUIOIaau.
AKTyanu3upoBaTh QaKThl U
METOJbI TUIAHUMETPUH,
[pEIIeBaHTHBIE TEME,
MPOBOJIUTH aHAJIOTUH.
Hcnons3oBaTh npu
pEIIEeHNH 33124 CIEAYIOIINe

TJIAHUMCTPHUYCCKUC (l)aKTBI




PUCYHKaMH ¥ IPUMEPaMHU 3
OKpYKaroIIel 00CTAHOBKU

CIIEI0B JUI TOCTPOEHUS
cedeHuii. CBolicTBa
[IepeCeUCHUN MIPSMBIX U
rockocrel. IToctpoenue
CeueHMil B mupamue, Kyoe mo
TpéM TOUKaM Ha pEOpax.
Co31aHne BEIHOCHBIX
UEpTEXKEW U 3aIKCh 111aroB
[TOCTPOEHUSI.

[loBTOpEHME NIIIAHUMETPUH.
Teopema o
MPOMOPLMOHAIBHBIX OTpe3Kax.
[TomoOue TpeyroIsHIKOB.
Teopema MeHenasi. Pacuérsl B
CEUYEHUAX Ha BBIHOCHBIX
uepTexKax.

Vcropust pa3BuThst
[JIAHUMETPUU U CTEPEOMETPUH.

1 METOABI:
Teopembl Daneca u 0
[IPOIOPLIMOHAIBHBIX
0Tpe3Kax. ANTOPUTM
TeNieHus oTpe3ka Ha N
paBHBIX yacTel. Teopema
Menernas.
PaBHOOEIPEHHBIIH
TPEYTOJILHUK.
PaBHOCTOpPOHHUI
TPEYTOJILHUK.
[IpssMOYTOJIBHBII
TpeyronbHHUK. CBOMCTBO
cpeaHel JTMHUM
TpeyronbHuKa. CBOMCTBO
OMICCEKTPHCHI yTiia
TpeyroibauKa. CBOMCTBO
MeuaH TPEYroJIbHUKA.
[Tpu3HaKy MOI00HS
TPEYrOJIbHUKOB.
[Tony4yaTh npeacTaBieHUs
00 OCHOBHBIX dTarax
pa3BUTHA T€OMETPUHN KaK
COCTaBHOU YacTu
(yHIaMeHTa pa3BUTHUSL

TEXHOJIOTHI
[Ipsimble u BsanmHoe pacronoxeHnne npsMbIX |AKTyaTn3upoBaTh (pakTel 1 MeTob! (B3anMHOe B3anMHoe pacnonoxeHue KnaccuummpoaTh
[IOCKOCTH B IPOCTPAHCTBE: [IAHUMETPUH, PEIIEBAHTHBIE TEME, ([PACIIOIOKEHUE PSIMBIX B IPOCTPAHCTBE. B3aMMHOE PACIONOKEHUE
B IPOCTPAHCTBE. [1epEeCeKAOLIECs, apaJUIelbHbIE [IPOBOIUTH PSMBIX B CKxpeluBaromuecs npsiMple.  [IPSIMbIX B IPOCTPAHCTBE,
[lapannenbHOCTE M CKpEIUMBAIOIIKECS IPSMBIC. QHAJIOTHH. npoctparcTBe (6 4)  |[[IpU3HAKU CKPEIIMBAIOLIUXCS  |[MILTFOCTPUPYS PUCYHKAMH U
MPSIMBIX [lapanenbHOCTh NPSIMBIX U [lepeunciiaTe BO3MOXKHBIE CIIOCOOBI MPSIMBIX. [PUBOJIS IPUMEPBI U3

W ILIOCKOCTEN

(12 )

[JIOCKOCTEH B IIPOCTPAHCTBE:
rapasuiesbHbIE TPSIMBIE B
[IPOCTPAHCTBE; NaPAIIETbHOCTD
TPEX NPSAMBIX; NapaJUIEIbHOCTh
[IPSIMOM U TIJIOCKOCTH.

YTIIBI ¢ COHANpaBIEeHHBIMH
CTOPOHAMH; YTOJI MEXIY
[PSIMBIMU B [TPOCTPAHCTBE.

[PACIIONIOXKEHNUS ABYX MPSIMBIX B
[IPOCTPAHCTBE,

WJUTIOCTPUPOBATH UX Ha IPUMEpPax.
JlaBaTb onpeneneHue
CKPELUBAIOLINXCS MPSIMBIX,
(hopMyIUpOBaTH IPU3HAK
CKPEIINBAIOLINXCS NPSMBIX U

MPUMCHATH €ro Npy pCIICHUHA 3a1a4.

[lapanenbHble IpsMbIE B
npoctpancTse. Teopema o
CYLIECTBOBAHUH
€IMHCTBEHHOCTH MPSIMON
MapayieIbHON TaHHOU
MPSIMOM, TPOXOASIIEH uepes
TOYKY MPOCTPAHCTBA U HE

nexalieid Ha JaHHOU IPSMOIA.

[peaNbHON KU3HMU.
Jloka3bIBaTh TEOPEMY O
CYLIECTBOBAHUH
€IMHCTBEHHOCTH
MapajuIebHOM MPSIMOI,
MTPOXOASIIEH uepe3 TOUKY
[IPOCTPAHCTBA U HE

nexaliel Ha Apyrou




[lapannenbHOCTh IIOCKOCTEH:
rapaJiie’abHble INTOCKOCTH;
CBOMCTBA MapaAJLIEIBbHBIX
riockocrel. IIpocreitmme
[IPOCTPaHCTBEHHBIC QUTYPHI HA
[JIOCKOCTHU: TETpadp, Kyo,
rapaJuiesenume; MoCTPOeHue
CedeHui

PacriosnaBaTh Ipu3My, Ha3bIBaTh €€
PJIEMEHTHI.

CTpouTh cCeueHus IPU3MbI Ha
TOTOBBIX UEpTEKaAX.

[lepednciisaTh BO3MOXKHBIE CLIOCOOBI
B3aMMHOI'0 PacroNoKeHUs MPsIMOi
U TUTOCKOCTH B IIPOCTPAHCTBE,
[PUBOJUTH COOTBETCTBYIOIINE
[IPUMEPBI U3 PEAIILHOM JKU3HU.
/laBaTb onpeneneHue
[1apaJuIEeIbHOCTH NIPSIMOM U
MJIOCKOCTH.

DOopMyJIHPOBATH IIPU3HAK
MapauIebHOCTH

[IPSIMOH 1 MIJIOCKOCTH, YTBEPKICHUE
0 MpsMOI

repeceyeHust IByX IIOCKOCTEH,
MPOXOIAIIMX YepPe3 NapalIeIbHbIE
MpsIMBIE.

PemaTe npakTuyeckue 3a4a4u Ha
[IOCTPOCHUE

CEUEHUI MHOTOTPaHHUKA.
OOBACHATH CITydan B3aUMHOTO
[PACHOIOXKEHUS

[JIOCKOCTEM.

JlaBaTh onpeneneHue
MapajuielbHbIX IIOCKOCTEH;
[IPUBOAMUTH IPUMEPHI U3 pEaNbHON
PKU3HU U OKPY’KaFOIIeH 00CTaHOBKH,
WUTIOCTPUPYIOIIKE NapajlIeIbHOCTh
rtockoctel. Mcnonp30BaTh
[PU3HAK NapajuIeTbHOCTH JIBYX
TJIOCKOCTEH, CBOMCTBA
MapasuielbHbIX JIOCKOCTEN MpU
[PELICHUH 3324 Ha IIOCTPOCHUE.
OOBSCHATE, YTO HA3BIBACTCS
MapasielbHbIM IPOEKTUPOBAHUEM U
KaK BBITOJHAETCS IPOEKTUPOBAHUE

(uryp Ha IIOCKOCTb.

Jlemma 0 mepeceueHuun
MapajiebHBIX MPSIMBIX
MJI0CKOCTRI0. [lapaniensHocTh
TpEX NpsMBIX. Teopema o TpEx
MapajICIbHBIX NPSAMBIX.
Teopema 0 CKpelMBaOIINAXCA
MPSMBIX.

[TapamiensHOE
npoektupoBanue. OCHOBHEIE
CBOIMCTBA MapajuieIbHOIO
[TPOEKTHPOBAHMUSL.
M300pakeHue pa3HbIX QUTYp B
[apajuIeIbHON MTPOEKIIUH.
[{eHTpaJibHAS IPOEKIIUSI.

'YToJ1 ¢ coHanpaBIEHHBIMU
CTOpOHAMU. YTOJI MEXIY
[IPSIMBIMH.

3amaun Ha TOKa3aTENbCTBO U
HCCIIE/IOBAHUE, CBS3aHHBIE C
pacIoyoKeHueM IPSMBIX B
[IPOCTPaHCTBE.

[IPSIMOM; JIEMMY O
MepecevyeHnH MI0CKOCTH
NIByMsI TTapaijieTbHbIMU
[IPSAIMBIMU; TEOPEMY O TPEX
MapayIeIbHBIX MPSMBIX.
Jloka3bIBaTh MPU3HAK
CKPEIUBAOLINXCS TPSAMBIX,
TEOpEMY O
CKPEIIUBAOLINXCS TPSMBIX.
Jloka3bIBaTh TEOPEMY O
paBEHCTBE yIJIOB C
COHATPaBIEHHBIMU
CTOpPOHAMH.

OOBSCHATD, UTO HA3bIBACTCS
MapajuIeTbHBIM H
[[EHTPAIHLHBIM
[IPOEKTUPOBAHUEM U KaK
BBINOJIHACTCS
MMpoeKTHpOBaHUE PUTYp Ha
[JIOCKOCTb.

Jloka3pIBaTh CBOMCTBA
apauIeIbHOTO
[IPOCKTUPOBAHHUS.
300paxath B
MapaiienbHON MPOSKIUU
pa3Hble TEOMETPUYECKUE
(UTYpBL

PemaTh crepeoMeTpuuecKue
3aa4 Ha 10Ka3aTeIbCTBO
1 MCCIIeOBAHUE, CBA3AHHBIC
C PaCIIOJIOKEHHUEM MPSIMBIX
B IIPOCTPAHCTBE.
[IpoBOANTE JOKa3aTENbHBIC
paccyXaeHusl TP PeLIeHUH
reOMETPUUECKUX 3a]1ad,
CBSA3aHHBIX CO B3AaUMHBIM
pacronoKEHNEM MPSIMBIX B
[IPOCTPAHCTBE.

CpaBHMBATH,




M300paxath B mapauienbHON
MPOEKITUU Pa3TUIHEIE
reoMeTpudeckrie GUrypsl.
MopaenupoBaTh peajibHbI€ CUTYallu1
Ha SI3bIKE FeOMEeTPUH, UCCIeI0BaTh
MOCTPOEHHBIE MOEIH C
MCII0IH30BAHNEM T€OMETPHUECKUX
[TOHSTHIA.

Vcnonp30BaTh P peLIeHUH 3a1a4
Ha [IOCTPOCHUE CEUEHU I MTOHATHE
MapajuIeNbHOCTH, TPU3HAKH U
CBOWCTBA MapajuIeNbHbBIX MPSIMbIX
Ha TUIOCKOCTH

AHATM3UPOBATh U
OLIEHUBATbH YTBEPKICHUS C

1 CJIbIO BBISIBJICHU S
JTOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyKI€HUH.
MonenupoBaTh peajabHbIe
CUTyallluH, CBA3aHHBLIC CO
B3aMMHBIM PacIIONI0KEHHUEM
MIPSIMBIX B TPOCTPAHCTBE, HA
SI3BIKE TEOMETPHH.
VccenenoBaTb OCTPOCHHBIE
MOJIENIN C WCIOIH30BaHHEM
FEOMETPUUECKUX MOHATHI U
TeopeM, ammapara anreOpsbl,
111 (POBBIX PECYPCOB.
[TonyuyaTh peacTaBIEHUE O
[IEHTPAJIEHOM
MMPOCKTHPOBAHUU U 00
MCTOpUH PabOT IO TEOPUH

MepCIIEeKTUBEI
IlapamienbHOCTh [ToHsATHS: TapaIeNbHOCTh KitaccudummpoBaTh
MPSIMBIX U MPSIMOM ¥ IJIOCKOCTH B B3aMMHOE PACTIOIOXKEHHE
MJIOCKOCTEN B [MPOCTPAHCTBE. MPSAMOU U TJIOCKOCTH B
MIPOCTPAHCTBE [ [pr3HaK MapauIenbHOCTH [IPOCTPAHCTBE, IPUBOLS
(8 1) MIPSIMOU ¥ TUTOCKOCTH. COOTBETCTBYIOIIHE

CBolicTBa NapaJUIeIbHOCTH
MPSIMOM U IJIOCKOCTH.
['eoMeTpuuecKue 3aJa4u Ha

BBIYHCJICHUEC 1 10Ka3aTCIbCTBO,
CBS3aHHBIC C TapaJIJICIbBHOCTHIO

MPSIMBIX U TUIOCKOCTEH B
MTPOCTPAHCTBE.

[locTpoeHue ceueHus,
MTPOXO/ISIIEr0 Yepe3 JaHHYIO
MPSAMYIO Ha YepTexe U
MMapajuIebHOTO IpYroi

MpsiMOi. Pacuér oTHOIIEHUH.

HapaﬂﬂeﬂLHaﬂ IMpOCKI M,

[IPUMEPBI U3 PEAIbHOI
PKH3HU.

DopMyIUpPOBaTh
oIpezienieHe
MapajieNbHBIX PSIMON 1
MIOCKOCTH.

Jloka3pIBaTh NpU3HAK O
[apajyieIbHOCTH MPSIMON 1
[JIOCKOCTHU; CBOIMCTBa
MMapajIeIbHOCTH IPAMOU 1
[JI0CKOCTH.

Pemate crepeomeTpuyueckue

3aJa4u BbIYMCICHUA




MPUMEHEHUE AJIs TOCTPOCHUS
ceueHnii Kyba u
napasieNenuIena.

CBoiicTBa mapajuieyienumnena u
[IPU3MBIL.

[TapanenbHble MIOCKOCTH.
[Ipu3Haky mapamieasHOCTH
NBYX I1ockocten. Teopema o
MmapajuieTbHOCTH U
eIIMHCTBEHHOCTH TIJIOCKOCTH,
UIPOXOJIAIIEH Yepe3 TOUKY, HE
[MPUHAIIEKALTYIO JaHHON
MIJIOCKOCTH ¥ CIICJICTBUS U3 Het.
CBoiicTBa MapauIenbHbBIX
[JIOCKOCTEMN: O
MapaljICIIbHOCTHU ITPAMBIX
MepeceveHus MPH IepeceyeHIH
IBYX TIapajlIeIbHbBIX
MIJIOCKOCTEH TpeThei; 00
OTpe3Kax MapauieIbHBIX
MPSIMBIX, 3aKITIOYEHHBIX MEXITY
MapauIeTbHBIMU TUIOCKOCTSIMH,
0 TIEpECEUEHUH MPAMOU C
IByMSI TTapajuielbHBIMA
MJIOCKOCTSIMA

1 T0Ka3aTeIbCTBO,
CBSI3aHHBIE C
MapajyIeIbHOCTHIO IPSIMBIX
Y IJIOCKOCTEHN B
MPOCTPAHCTBE.

PemaTe mpakTuueckue
3aJ1a4uM Ha TOCTPOEHHE
CEYECHMI Ha uepTexax
TeTpa’ipa u
rapajuleenuIesa.

Pemath crepeoMeTprudecKue
3a/1a4M, CBA3aHHBIE C
[MOCTPOEHUEM CEUEHUI
[JIOCKOCTBIO.

[IpoBOIUTE JIOTUYECKH
KOPPEKTHBIC 10KA3aTCIIbHBIC
[pacCyKIIeHUS IIPU PELICHUN
reOMETPUIECKHX 3a1a4
CBSA3aHHBIX C
apajyIeIbHOCTBIO
[JIOCKOCTEH.

CpaBHUBATH U
AHAJIM3UPOBATH PEaIbHBIE
CUTyalli¥, CBSI3aHHBIE C
MapaljiebHOCThIO MPSIMON
W TUIOCKOCTH B
MIPOCTPAHCTBE;
MOJIEIINPOBATH PEATIbHBIE
CUTyalliH, CBSI3aHHBIE C
[apajienbHOCTHIO IPSIMON
W TUIOCKOCTH B
MPOCTPAHCTBE, Ha SI3bIKE
reOMETPHHU

[TeprieHIMKyISIPHOC
Th MIPSMBIX U
rutockoctedt (12 )

[lepnenauKyIIpHOCTD OPSIMOM

1 TUIOCKOCTH: TIEPIICHANKYJIIPHbIE
[psIMBbIE B IPOCTPAHCTBE, MPSIMBIE
rapajiieJIbHbIE U MEPIEHIUKYIIAP-
HBIE K [IJIOCKOCTH, IIPU3HAK

[EepIIEHANKYIISIPHOCTH PSMON U

AKTyanu3upoBaTh (HaKThl U METObI
[TAaHUMETPUH, PETIEBaHTHBIE TEME,
[IPOBOJIUTH aHAJIOTHHU.

OOBSCHATH, KAKOW YroJl Ha3bIBaeTCs
YTII0M MEXKIY MepeceKaromMuUcs

MIPAMBIMU,

[leprienAMKYIApHOCT
b TIPSIMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE

(25 u)

[loBTOpEHNUE: TEOpEMa
[Tudaropa Ha mI0CcKOCTH,
TPUTOHOMETPUS

MPSIMOYT OJIBHOTO
TpPEYTOJIbHUKA.

CBoiicTBa Ky0a u

IAKTyaIM3upOBaTh (HaKThl U
METO/IbI IIIAHUMETPHH,
[pEIIEBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTUH.
DopMynupoBaTh
OIIpEEIeHHs:




[JIOCKOCTH, TEOpEMa O MPSAMOU
[EPIIEHAUKYJIISIPHON TNIOCKOCTH
[IepnieniuKyIIsIp U HAKJIOHHBIE:
PacCTOSIHUE OT TOYKHU 110
[IJIOCKOCTH, PACCTOSIHUE OT
[PSIMOM 10 TNIOCKOCTH.

CKPEIIMBAIOIIUMUCS IPSIMBIMU B
[IPOCTPAHCTBE.

/laBaTp onpenencHue
[IEPIIEHIUKYIIAPHBIX IPSIMBIX U
[IPSIMOM, TIEPIIEHANKYJIIPHOU K
MJIOCKOCTH.

HaxoauTe yriel Mexay
CKPCIIUBAOINMUCH ITPAMBIMUA B
KyOe ¥ mupaMue.

IIpuBOAMTH NPUMEPHI U3 peabHON
PKU3HU U OKPY>Karolei 00CTaHOBKH,
WJUTIOCTPUPYIO- IIIHE
MEPIEHIUKYIISIPHOCTD IIPSMBIX B
[IPOCTPAHCTBE U
[EPIEHANKYJIIPHOCTD MPSMOI

K TIJIOCKOCTH.

DopMyIUpPOBaTh MPU3HAK
[EePIICHANKYISIPHOCTH IPSMON 1
[JIOCKOCTH, IPUMEHSATH €ro Ha
MPaKTHKE: OOBSICHATH
MepIeHANKYIIPHOCTE pedpa Kyda 1
TMaroHANN ero TPaHu, KOTOpast ero
HE COAEP)KHUT, HAXOIUTH JITTHHY
marorany Ky6a. BeraucisaTs
BBICOTY INPABUJIBHON TPEYTOJAbHONU U
MPAaBUJIBHOM YETBIPEXYTOJIbHOU
[MPaMH]I TI0 JITHHAM pEdep.
Permate 31291 Ha BEIYUCIICHIS,
CBSI3aHHBIE C
[IEePIICHANKYIISIPHOCTHIO TIPSIMON U
[JIOCKOCTH, C UCITOb30BaHUEM TIPH
[pEIICHUY TNIAHUMETPHUIECKUX
(haKTOB 1 METOJIOB.

OOBSACHATH, 9TO HA3BIBAIOT
[IEePIICHANKYIISIPOM U HAKIIOHHOW 13
TOUKU K IJIOCKOCTH; IPOEKLIU- €l
HAKJIOHHOM Ha IIOCKOCTb.
OOBSCHATH, YTO HA3BIBACTCS

ACCTOAHUCM . OT TOYKH O0

MPSIMOYTOJILHOTO
apauleenuIe/a.
BrlunciieHre 1JIMH OTPE3KOB B
KyO€ ¥ IIPSIMOYTOJIBHOM
[apaJuIEIIEIIUIIENE.
[lepneHIUKyIIPHOCTD NPSMOI
1 11ockocTH. 1IpusHak
MEePICHAUKYIIIPHOCTH MPSIMOI
U 11ocKocTu. Teopema o
CyILIECTBOBAaHUH U
€IMHCTBEHHOCTH MPAMOH,
[MPOXOAALIEH Yepe3 TOUKY
[IPOCTPAHCTBA U
[EPIEHAUKYIISIPHON K
rockocTy. ITnockoctu u
MePIICHAUKYIISIPHBIC M TIpsiMast
B MHOI'OI'paHHHKAX.
[lepnieHAUKYSp U HAKJIOHHASL.
[TocTpoenue mnepneHauKymspa
13 TOUKU Ha OPSIMYHO.
Teopema o Tpéx
MepreHAnKYIsIpax (mpsmas u
oOpaTHas).

Yron Mexny
CKpELIMBAIOIIUMUCS IPSIMBIMHU.
[lonck nepneHAuKyIIpHbIX
MPSIMBIX C TOMOIIBIO
[EPIEHIUKYISPHBIX
mockocTell OpToroHagbHOE
npoekrupoBanue. [loctpoenue
cedeHult Ky0a, IPU3MBEI,
[PaBUIILHON MUPaMUIBI C
[TOMOILBIO OPTOrOHAJIBHOMN
npoekuuu. CuMMeTpusi B
[IPOCTPAHCTBE OTHO- CUTEIBHO
riockoctu. Ilnockoctu
CUMMETPHI B
MHOrorpannukax. [Ipusnak
MEePIEeHIUKYISIPHOCTH MPSIMOM

MepIIEeHANKYIIS PHBIX
MpPsIMBIX B IPOCTPAHCTBE;
OIpEIEIICHUE NIPSIMOIA,
MEPIECHAUKYIIIPHON K
MIOCKOCTH.

/Tokxa3bIBaTh: 1EMMY O
MepIeHAUKYISIPHOCTH IBYX
MapajuIeIbHBIX MPSMBIX K
TPEThEN MPSIMOI; TEOPEMBI
0 CBS3H MEXIY
MapajuIeTbHOCTBIO MPSMBIX
1 X
MepIeHANKYIISIPHOCTHIO K
MIOCKOCTH.

/Toka3bIBaTh: TEOpEMY,
BBIPAKAIONIYIO TPU3HAK
MEPIICHINKYIPHOCTH
MpAMOMN U TIOCKOCTH;
TeopeMy O CYIIECTBOBAHUU
W €IWHCTBEHHOCTH IPSIMOH,
MPOXOAIIEH uepe3 TaHHYIO
TOYKY U MEPIEHIUKYIIAPHON
K JTaHHOH TUIOCKOCTH.
M300pakaTh B3aHMHO
MEPIICHANKYIISIPHBIE
MPSIMYIO ¥ TUIOCKOCTB.
DopMyIHpOBATH CBOMCTBO
MepIEeHANKYISIpa o
OTHOILIEHUIO K MIJIOCKOCTH.
[Tony4aTs npeacTaBieHUE O
3HAYEHWUH MEPIIECHANKYIIpa
IS ApyTruX o0s1acTel HayKu
(pu3uka, 3HEpreTHKA,
mazepHbIC TEXHOIOIUN), B
[peabHOM KHU3HU (TEXHUKA,
OKpYy’KaroIasi 00CTaHOBKA).
/loka3bIBaTh yTBEPKAECHNUA,
CBSA3aHHBIE C TIPOEKINEN

HpHMOﬁ Ha II0CKOCTb,




MJIOCKOCTH; MEXAY NapasliedIbHbIMU
[JIOCKOCTAMU; MEXKTy IPSIMON U
[apaJuIeIbHOMN €l TUIOCKOCTBIO;
MEXKY CKPEIUBAOIIUMUCS
[IPAMbIMUA.

HaXOIlI/ITI) OTHU pAaCCTOAHUSA B
MPOCTBIX CIy4asix B KyoOe,
[UpaMHUJIE, [IPU3ME.

MopaenupoBaTh peajibHbIe CUTYallu1
Ha SI3bIKE TEOMETPUH, UCCIIeI0BaTh
MMOCTPOEHHBIE MOJEIH C
MCIIOJIH30BAHNEM T€OMETPHUECKUX
TOHSATHH.

M cnonp30BaTh IIpyu pEIICHUH 3a/1a4
Ha TIOCTPOEHHE CEUYEHUH TeopeMy
[Tudaropa, cBoiicTa

[IPSIMOYT OJIbHBIX TPEYTOJIbHUKOB

W IUIOCKOCTH KaK CIIEACTBUE
cummMeTpur. [IpaBunbHbIC
MHOFOFpaHHI/IKI/I

Pacuér paccTosgHui OT TOYKH
10 1ockocTH. CriocoOn!
OILyCTUTh NEPIIECHIUKYIIAPBDL:
CI/IMMCTpI/ISl, CABUI' TOYKHU I10

napajuieabHOM mpsiMoit. CaBur

10 HENAPaJUIEIbHON NPSIMOH,
M3MEHEHHUE PACCTOSHUI

HernepeHANKYISIPHYIO K
STOU NPSIMOM.

/Tokxa3bIiBaTh TEOpEMY O
TPEX MEPIEHAUKYJIISIpaxX U
TeopeMy 0OpaTHYI0 TeopeMe
0 TPEX MEPIEHAUKYIIApaXx.
[TonyuyaTs pencTaBiIcHUE
00 OpTOroHaIBLHOM
MPOEKTHUPOBAHHH.
/Tokxa3bIBaTh TEOPEMY O
MPOCKI KU TOYKHU Ha
MPSAMYIO.

Pemath crepeoMeTpruecKue
3a/1a4d, CBA3aHHBIE C
MEPIIEHIUKYIISIPHOCTHIO
MPSIMOM ¥ IIJIOCKOCTH.
Petiath mpukiagHbie
3a/1a4M, CBA3aHHBIC C
HaXOKJICHAEM
FEOMETPUUECKHUX BEINYMH.
Periath crepeoMeTpuuecKre
3a/1a4M, CBA3aHHBIE C
MIPUMEHEHNEM TEOPEMBI O
TPEX MEPUEHANKYIAPax,
HaXO0XJICHUEM PACCTOSHUM,
MOCTPOEHUEM MTPOEKIIH.
CpaBHUBaTh U
AHAITM3UPOBATh
[YTBEpPAKIEHUS C LENBIO
BBISIBIICHUS JIOTHYECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX
[pacCyXIeHUH.
IAHaM3UPOBAThH U
MOJIEINPOBATH Ha SI3BIKE
reOMETPUH peasIbHbIE
CUTYalluH, CBSI3aHHBIE C
MEepIEeHANKYISIPHOCTBIO

HpHMOf/'I 1 IIJIOCKOCTH,;




M CCIIeI0BATh MOCTPOCHHBIE
MOJIETIH, B TOM YHUCIIE U C
UCII0Ib30BAHUEM aMlapaTa
anreOphl

Y TIIbI MEXK Y
PSMBIMU U
[JIOCKOCTSIMH

(10 u)

'YTI1BI B IPOCTPAHCTBE: Yroi
MEXAY NPSMOH U TUIOCKOCTBIO;
JIBYTPaHHBII YroJ, JIMHEHHBII
YTOJI ABYTPaHHOTO yIJIA.

[ leprieH IMKyJIIpHOCTD
[JIOCKOCTEH : TPU3HAK
[EePIIeHANKYIISIPHOCTH ABYX
rockocrel. Teopema o Tpéx
[epIIEHANKYIIApax

AKTYalnu3upoBaTh GaKThl U METOJIBI
IJIAaHUMETPHUHU, PECIICBAHTHBIC TCMC,
IIPOBOAWTH aHAJIOTHH.

[laBaTh ornpenienenue yria MexIy
MPSIMOM U IINIOCKOCTBIO,
(hopMyTUpPOBATH TEOPEMY

0 TPEX NEPIEHIUKYISApaX U
oOpaTHyo K Hell. HaxomuTs yron
MEX]ly TTPSIMOM U MJIOCKOCTBIO B
MHOTOTPaHHHKE, PACCTOSHUE OT
TOYKH JIO OPSIMOM Ha MIIOCKOCTH,
HCIOJIBb3Ys TEOPEMY O TPEX
nepneHaukyispax. [Ipooguts Ha
yepTexe MEPIEHANKYJIISP: U3 TOUKH
Ha [PsIMYIO; U3 TOYKH HA
[JIOCKOCTb.

[laBath onpenienenye AByrpaHHOro
yria u ero 3JeMeHToB. OOBSICHSITH
PaBEHCTBO BCEX JIMHEHHBIX YIIIOB
JIBYTPAHHOT'O YIJIA.

Haxonute Ha yepTexe ABYTrpaHHBINA
YTOIl TIpH pedpe MupaMubl,
[pU3MBL, HapajuleJenunena.
[laBathb ornpeneiaeHue yria Mexay
[JIOCKOCTSIMH.

[aBatb onpeneneHue u
(hopMyIHpOBATH MTPU3HAK B3aUMHO
[epHeHANKYIISIPHBIX IIIOCKOCTEH.
Haxonute yrisl Mexay
[JIOCKOCTSIMU B KyOe U ITpaMuie.
lcronb30BaTh MpH PELICHUN 33124
OCHOBHBIE TEOPEMBI H METObI
[JIAHUMETPUH.

MopaenupoBaTh peajibHblE CUTYaluU
Ha sI3bIKE T€OMETPHH, UCCIIEOBATh

'YTJIbI U pacCTOSTHUSA

(16 u)

[loBTOpEHNUE: YT O MEXAY
MMPAMBIMU HA IIJIOCKOCTH,
TPUTOHOMETPHUSA B
IIPOU3BOJIbLHOM TPEYTOJIbHUKE,
TeopemMa KOCHHYCOB.
[loBTOpEHUE: YT Ol MEXAY
CKPCIIHNBAIOIIUMUCH ITPAMBIMHA
B IIPOCTPAHCTBE.
['eomeTprueckre METO/IbI
BBIYMCIICHUSA yIJIa MEXIY
[IPAMBIMU B MHOT'OI'paHHUKAX.
JIByrpanssIii yromn. CBoOMCTBO
JIMHENHBIX YTJI0B ABYTPAaHHOI'O
yrina. IlepnennukynspHele
[JIOCKOCTH.

CBolicTBa B3aUMHO

[EPIIEH IUKYIISIPHBIX
rockoctedl. IlpusnHak
[epPIeHIUKYIIPHOCTH
[JIOCKOCTEH; TeopemMa o
[IPSIMOM MepecedeHust IByX
[JIOCKOCTEH

MEPICH IUKYIAPHBIX TPEThEeH
MIOCKOCTH.

[IpssMOyT ONIBHBII
MapaJuIenenumnesn; Kyo;
M3MEpEeHHUs, CBOICTBa
PSIMOYTOJIEHOTO
napasenenunena. Teopema o
aroHaIu MPsIMOYTOIbHOTO
napasiesienuIes1a u CIeACTBIE
13 He€. CTepeoMeTpUIeECcKHe U
[PUKJIaHbIE 3a/1a4H,
CBSA3aHHBIE CO B3aHMHBIM

PACIIOJIOKCHUEM IIPAMBIX U

AKTyanu3upoBaTh QaKThl U
MCTO/JbI INIAaHUMETPHUHU,
pereBaHTHBIE TEME,
IIPOBOANTH aHAJIOTUH.
DopMyIUPOBATh
orpeneneHre ABYyrpaHHOro
yria. Jloka3plBaTh CBOMCTBO
PaBEHCTBA BCEX JIMHEWMHBIX
YTJI0B JIByTPaHHOTO YTJIa.
KnaccudunmpoBats
JIByTpaHHBIE YIJIBI B
3aBUCUMOCTH OT HX
rpaayCHON MEpHI.
DopMyIMpoBaThH
ONpEEICHUE B3AUMHO
[IEPIEH IUKYJIIPHBIX
[JIOCKOCTEH.

J{oka3bIBaTh TEOPEMY O
[IPU3HAKE MEPIECHANKY-
JISIPHOCTU IBYX IUIOCKOCTEM.
DopMyIHpPOBATh CIEACTBUE
(u3 TIpU3HAaKa) O

[EPIEH TUKYIIPHOCTH
[JIOCKOCTHU, KOTOpas
[EepIEHAUKYIISIPHA IPSIMOI,
10 KOTOPOU MepeceKarTcs
NBE IIJIOCKOCTH, 3TH
[JIOCKOCTSIM.

J{oka3bIBaTh YTBEPKIEHUS O
ero CBOMICTBax; TEOPEMY U
CIEICTBUE U3 HEE O
TUaroHaNsIX

MPSIMOYT OJIBHOTO
MapaieNenuIeaa.

Pemate cTepeoMeTpuyecKue




MOCTPOEHHBIE MOJIENH C
HCIOJIb30BAHUEM T'€OMETPUUECKUX
[TOHSTHI.

cnonbp30BaTh IIpy pE€IICHNH 3a/1a4
Ha IOCTPOCHUE CEUEHU N
COOTHOLICHUA B IPAMOYT'OJIbHOM
TPEYrOJIbHUKE

MJI0CKOCTH.
[loBTOpEHME:
CKpeIUBaIoIIecs MpsMbIE,
Mapasiie’dbHble INTIOCKOCTH B
CTaHJAPTHBIX
MHOrorpasHukax. Ilapa
MapajIeIbHBIX INIOCKOCTEH Ha
CKPEIIUBAOLINXCS MPSIMBIX,
paccTOosTHIE MEXIY
CKPENIUBAIOIUMUCS TIPSIMBIMU
B ITPOCTHIX CUTYalIUAX.
OnyckaHue MepreHauKyIsIpoB,
BBIYHCIICHNE PACCTOSHUM OT
TOYKH J10 TOYKH; IPSIMOI;
MIOCKOCTH.

BeruuciieHne pacCTOSHAN
MEXY CKpPEIIUBAOIIMMUCS
MIPSIMBIMU C IIOMOILBIO
[epIeHIUKYIISIPHON
[JIOCKOCTH.

TpéxrpaHHblid yroi,
HEPABEHCTBA JIsl TPEXTPAHHBIX
YIJIOB.

Teopema [Iudaropa, Teopemsl
KOCHUHYCOB M CHHYCOB ISl
TPEXTPAHHOTO yTiIa. JIeMEHTHI
chepruIecKor TEOMETPHH:
reoIe3UYECKUE INHUY Ha
Semiie

3a/1a4M, CBA3aHHBIE C
MepIeHANKYASIPHOCTD
[IPSAIMBIX U INIOCKOCTEH,
MCTIONB3YS
MIaHUMETPUIECKUE PaKThI
1 METOJBI.

[IpOoBOIUTE JIOTUYECKH
KOppEKTHBIE JOKa3aTeNbHbIE
paccyXJIeHHUs TIPU PEIIeHUN
reoMEeTpUYECKUX 3ajad,
CBS3aHHBIX C
MepIeHAUKYIIPHOCTHIO
[1JIOCKOCTEH.
AHaNMU3UPOBATH U
MOJIEIMPOBATH Ha SI3BIKE
TeOMETPUH peasIbHbIE
CUTYallH, CBSI3aHHBIE C
[EPIEH IUKYIIPHOCTBIO
MPAMBIX U TIJIOCKOCTEH.
MccnenoBaTh MOCTPOEHHBIE
MOJIETIH, B TOM YHUCIIE U C
MCIIOJIb30BAHUEM ammnapara
aTeOphI.

Peliath npukIiaaHbie
3a/1a4u, CBSI3aHHBIE C
HAXO0XK/ICHUEM
TEOMETPUUYECKUX BETUUHH

MHOrorpaHHUKH
(11 )

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTPaHHUKA, BBITYKJIBIE U
HEBBITYKJIbIE MHOT OTPaHHUKHY;
pa3BEPTKAa MHOTOI'PAaHHUKA.
[Ipu3ma: n-yronpHasi npu3Ma;
paHU U OCHOBAHUS MPU3MBI;
[psiMasi 1 HaKJIOHHAsI IIPU3MBI;
OOKOBasl 1 MOJIHASI TOBEPXHOCTD
[IPU3MBI.

AKTyanu3upoBaTh (HaKThl U METObI
[IAaHUMETPUH, PEJIEBAHTHBIE TEME,
[IPOBOANTH aHAJIOTHH.

JlaBaTb onpeneneHue
Mapasuiesenumnesna, paco3HaBaTh
ero BU/pI M U3y4aTh CBOWCTBA.
JlaBaTh onpeeneHue Nupamu/Ipl,
[pacro3HaBaTh BUBI IMPaMUJ,
(hopmynupoBaTh CBOiicTBa pEdED,
rpaHel U BBICOTHI TPABHIIBHOM

Muororpanuuku (7

)

CucremaTH3ays 3HAHHUN:
MHOrorpaHHUK U €ro
bnemeHThl. [lupamuna. Buasl
nupamu. [IpaBunbHas
nupamuga. [pusma. [psmas u
HAKJIOHHAS IPU3MBI.
[IpaBunbHas npusma. [Ipsmoin
apasenenuIesn,
MPSIMOYTOJIBHBIN
Mapauienenumnes, Kyo.

PaboTtaTh ¢ y4eOHIMKOM:
3a71aBaTh BOIIPOCHI, JENIaTh
3aMe4yaHus, KOMMEHTapHH
AHaJIM3UPOBATH pELICHHE
3aga4yn. PucoBartb
BBIITYKJIbIE MHOT OTPaHHUKI
C 33/IaHHBIMH CBOWICTBAMU;
BOCCTaHABIMBATH OOLLMHA
B/ BBIITYKJIOTO
MHOTOTPaHHHUKA 110 JBYM




[Tapanenenunern,
[IPSIMOYTOJIbHBIN MapaJisienenurnesy
1 €ro CBOWCTBA.

[InpamMuia: n-yrospHas
MrpaMuJia, TpaHu U OCHOBaHUE
MUpaMU/Ibl; OOKOBAst U TOJIHAS
[TOBEPXHOCTH MUPAMU/IbI;
[paBMIbHAS U YCeUEHHAS

[ paMua.

OJeMEeHTHI TPU3MBI U THPAMU/IBI.
[IpaBuiIbHBIE MHOTOTPAHHUKH
[TOHSTHE TPABUIILHOTO
MHOTOTPaHHHKA; TPABIIIbHAS
[pu3Ma U IpaBWiIbHAs THPAMHUIA;
[paBIIIbHAS TPEYTOJIbHAS
MMpaMu/ia ¥ MPaBHIIbHBINA
Terpasp; KyO. [Ipencrasnenue o
[IPaBUJIbHBIX MHOTOI'PaHHUKAX:
OKTasIp, 0AEKa3Ip U HKOCAIAP.
CumMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTENBHO TOUKH,
[IPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMETPHH B IUpaMUJIAX,
rapasuiesenune1ax, IpaBuiIbHbIX
MHOT'OrpaHHUKAX.

BoruncieHne 31€MEHTOB
MHOTOTPaHHHUKOB: pEOpa,
MaroHau, yTIbl.

[ 10111815 OOKOBOI TOBEPXHOCTH U
[IOJIHOM OBEPXHOCTH MPSMOI
[IPU3MBI, IUIOLIA][b OCHOBAHMH,
TeopeMa

0 OOKOBOIA TTOBEPXHOCTH MPSMON
rpu3MeblL. [Lomans 0okoBoi
[MOBEPXHOCTH U TIOBEPXHOCTH
[IpaBIJIBHOW MUPaMHU[IbI, TEOpEMA
0 IJI0IAAX OOKOBOMW MOBEPXHOCTH
yceuE€HHOM nMupamMuibl

MpaMUIBL.
HaxoauTts nioiajab HOIHON U
OOKOBOI MTOBEPXHOCTH MUPAMUJIBL.
/laBath onpeneneHrue yceu€HHON
MU PaMU/Ibl, HA3bIBaTh €€ 3JIEMEHTHI.
DopMyIIIpPOBATh TEOPEMY O
ruiomany OOKOBOH TOBEPXHOCTH
[IPaBUJIbHON YCEUEHHOM ITUP MUJIBIL.
Peratp 3a1a4un Ha BRIYKCIICHHUE,
CBSI3aHHBIE C TUPAMUIAMU, a TAKKE
3a]]a4M Ha TOCTPOEHUE CEUYECHUM.
/laBaTh onpesenienrne npusmsl,
[pacIo3HaBaTh BUIBI IPU3M,
1300pakaTh MPU3MBI Ha YEPTEKE.
HaxoauTte miomans MOJTHON TN
OOKOBOIi TOBEPXHOCTH TPU3MBL.
M3y4yaTh COOTHOIITEHUS DHmepa s
qucia pédep, TpaHelt U BepIIuH
MHOIOIpaHHMKA. M3ydaTh BUJIbI
[PaBUJIbHBIX MHOIOIPaHHH- KOB, UX
Ha3BaHUS U KOJIMYECTBO rpaHeil.
M3yyaTh CHMMETPUIO

MHOIOT PAHHUKOB.

OOBICHATD, KAKME TOUYKH
HAa3bIBAIOTCS CHMMETPUYHBIMU
OTHOCUTENBHO JaHHOU TOYKH,
MPSIMOM WK IJIIOCKOCTH, YTO
Ha3bIBa- 0T LIEHTPOM, OChIO WU
[JIOCKOCTBIO CHMMETPHH (UTYPHI.
[IpuBOAUTH IPUMEPHI
CUMMETPHUYHBIX (QUTYD B
APXUTEKTYpPE, TEXHUKE, IPUPO/IE.
MopenupoBaTh peajibHbIE CUTYaluH
Ha A3bIKE T€OMETPUU, UCCIEN0BATh
[MOCTPOEHHBIE MOAEIH C
MCIIOJIb30BaHUEM FEOMETPUUECKHX
[TOHSTHH, UCIIOIB30BATH MOI00HE

MHOI'OI'DPAHHUKOB

BEINTyKITbIC MHOT'OIPaHHUKH.
Teopema Ditnepa. [IpaBunbHbIe
1 I10JIYIIpaBUJIBHBIE
MHOI'OI'PaHHU KU

€ro IMIPOEKLIUSIM.
JloKka3bIBaTh CBOMCTBA
BBIIIYKJIOTO MHOTOT paHHHKA.
PricoBaThb BBITyKIIbIE
MHOTOI'PAaHHHKU C pa3HON
SIIEpPOBOM
XApaKTEPUCTUKOM;
MCCIEN0BATh BO3MOKHOCTHU
[TOJIy4EHHUsI pe3ysibTaTa IIpy
BapbUPOBAHUM JAHHBIX.
Jloka3pIBaTh CBOMCTBA
MPaBUITBHBIX
MHOTOI'PaHHHKOB.
[InaHupoBaTh NOCTPOEHUE
MPaBUITBHBIX
MHOTOTPaHHUKOB Ha
MMOBEPXHOCTAX JPYTUX
[TPaBUIIBHBIX
MHOT'OI'PaHHUKOB




OO0BEMBI
MHOTOTPaHHUKOB (9

)

[Tousrtue 06 00béMe. O0BEM
THPAMHUJIBI, TIPHU3MBI

AKTYanu3upoBaTh GaKThl U METOJBI
[IAHUMETPUH, PETICBAHTHBIC TEME.
OOBSICHATD, KAK U3MEPSIOTCS
00BEMBI TEJ, TPOBOIS AHAJIOTHIO C
M3MEPEHUEM IUIOLIANEH
MHOTOYT'OJIbHUKOB. DOpMyITUPOBATH
OCHOBHBIE CBOICTBa 00BEMOB.
W3yuaTh, BHIBOAUTE (hOPMYIIBI
00BbEMa MPSMOYTOJIEHOT'O
napaJiesenumnesa, Ipu3Mel 1

[ paMUIbL.

Boraucisats 00bEM IPU3MBL 1
MTUPAMUJIBI TIO UX 3JIEMEHTaM.
[IpumeHsaTs 00BEM IS perIeHus
CTepeOMETPUIECKUX 3aJ1a4 H JIJIsI
HAXOXKJICHUS] TEOMETPHYECKUX
BEJIUYUH.

MozenupoBath peanbHble CUTYalluu
Ha sI3bIKE T€OMETPHHU, UCCIIEI0BATh
[IOCTPOEHHBIE MOJIENHU C
HCII0JIb30BaHUEM I€OMETPUUYECKHX
[TOHATHIA

BekTopbl
B mpoctpancTse (12

)

[ToHaTHe BeKTOpa Ha
MJIOCKOCTH U B TIPOCTPAHCTBE.
CyMMa H pa3HOCTh BEKTOPOB,
MIPABIIIO MapasiIeennIesa,
YMHO)KEHHE BEKTOpa Ha YHCIIO,
pasioXKeHrne BEKTopa 1o
0a3ucy TpEx BEKTOpPOB, HE
TIEKAINX B OJHOH TUIOCKOCTH.
CkaisipHOe POU3BEICHNUE,
BBIYHCIICHUE YTIIa MEXIY
BEKTOpaMH B IIPOCTPAHCTBE.
[Ipocreiimue 3a1auu ¢
BEKTOpaMHU

AKTyaJm3upoBaTh GaKThl U
METOJIBI TUTAHUMETPHH,
pelleBaHTHBIC TEME,
MPOBOINTH AaHAIOTHH.
OneprupoBaTh MOHITHIMHA:
BEKTOp Ha TUIOCKOCTH H B
MTPOCTPAHCTBE;
KOMILIIAaHAPHBIE BEKTOPBI.
[[puBOIUTH IPUMEPHI
(hM3MUECKIX BEKTOPHBIX
BenuunH. OCBanBaTh
[TpaBHJIa BHITOIHEHUS
MENCTBUM CIIOKEHUSI U
BBEIYUTAHUS BEKTOPOB,
YMHOXXEHHS BEKTOpa Ha
YHCIIO.

IIOKaBLIBaTL MPU3HAK




KOMIIJIAaHAPHOCTH TPEX
BEKTOPOB.

Jloka3bIBaTh TEOPEMY O
pa3IoXKEeHUH JTFO00TO
BEKTOpPA 10 TPEM TaHHBIM
HEKOMITJIaHAPHBIM
BEKTOpaM.

[ToBTOpEHME:
CEYeHus,
PACCTOAHUA U YIJIbI

(8 1)

IlocTpoeHue ceuennii B
MHOTOTPaHHUKE.

Boeluncienne pacCTOSIHUM: MEXIY
JIBYMsI TOYKaMH, OT TOYKHU JI0
MPSIMOIA, OT TOUKH JI0 TNIOCKOCTH;
MEXAY CKPELIMBAIOIAMUCS
MIPSTMBIMH.

Briunciienne yrioB: Mexay
CKPEILMBAIOIIUMHUCS TPSIMBIMH,
MEXAY IPSIMON U IJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
[JIOCKOCTSIMU

CTpouTh CeueHre MHOTOTPaHHUKA
METOJIOM CJIEZIOB.

JlaBatb orpesiesieHn e PacCTOSIHUS
Mex 1y purypamu.

HaxomuTh paccTosHie MEKITY
MapajuiebHBIMH TIOCKOCTSIMH,
MEXKY TUTOCKOCTBIO

1 apaJlyIeNIbHOM € PSAMOM, MEXIY
CKPEUINBAIOIIUMUCS TPSIMBIMU.
CTpouTh JIMHEHHBIN YOI
IBYT'PaHHOTO yIJIa Ha YepTexe
MHOT'OTPaHHUKA U HAXOJUTh €r0
BEJINYUHY.

Haxonuts yriiel MexIy
[JIOCKOCTSIMU B MHOTI'OTPaHHHKAaX

IloBTOpEHME,
00001IeHNe

W CUCTeMaTH3aIus
3HaHUH (5 4.)

Obo0m1aromiee MOBTOpEHNE
[MOHSATUI

1 METOJIOB Kypca reOMETPHU
10-11 kmaccos,
CHCTEeMAaTH3AIHS

3HAHUH.

Vcropus pa3BUTHS
CTEPEOMETPHHU KaKk

HAYKW | €€ POJIb B PA3BUTHH
COBPEMEHHBIX UHXEHEPHBIX
1 KOMIIbIOTEPHBIX TE€XHOJIOTHH

PemaTh crepeoMeTpudecKue
3a/1a4M Ha J10Ka3aTETbCTBO
MaTEMaTUYCCKUX
OTHOIIICHUN, HaXO0XKJICHUE
TCOMETPHUYCCKUX BEITUNYNH
(mTuH, YTIIOB, TIIOMIAACH,
00BHEMOB).

cronb30BaTh IpU
peLIeHU U
CTEPEOMETPUYECKUX 3a]a4
MIaHUMETpUYecKre (paKTsl
I METOJIBI.

[IpoBOANTE JIOTHYECKU
KOPPEKTHBIE JOKA3aTEIbHbIE
paccyKaeHus IpU pelIeHUN
CTEPEOMETPUUECKUX U
[JIAHUMETPUYECKUX 3a/1a4.
CpaBHUBAThH U
AHAJIM3UPOBATh pPEaJIbHbIC
CUTYyalluu U BBISIBIIATH
BO3MOXHOCTb €€
MOJIETTUPOBAHUS Ha SI3bIKE
TEOMETPHH.

MoneaupoBaTh pealibHyIO
CUTYAIIUIO Ha SI3BIKE
FEOMETPHUH U UCCIIEN0BATh
[MOCTPOEHHBIE MOJIENH, B
TOM YHCIIE U C
KICIIOJIb30BAaHUEM arlapaTa

anreOpebl.




11 kaacc

BasoBsrii yposens (34 yaca)

VYray6nennsiii ypoenb (102 gaca)

Haspanue
paznena (TeMbl)
Kypca,
(xommuecTBO
JacoB)

OcHOBHOE cojiepKaHue

OCHOBHBIE BUBI AESITEIHLHOCTH
yUamxcs

Hazpanue pasaena
(TeMsl) Kypca,
(KOTTM4ECTBO YacoB)

OcHoOBHoOE cofiepKaHue

(OCHOBHBIE BUIBI
NESTETbHOCTH YUAIUXCS

Tena BpateHus
(12 )

Cdepa 1 map: ueHtp, paauyc,
MaMerp; MO TOBEPXHOCTH
cdepsl. B3aumHoe pacronoxenue
cdepbl B TUIOCKOCTH; KacaTebHas
[JTOCKOCTH K chepe; TIIoIab
cepsl.

W3zo0paxenue cdepsl, mapa Ha
MIOCKOCTH.

Ceuenus mapa

Lnraapryeckas MOBEpXHOCTH,
00pa3yroIe MITHHAPUICCKON
[MOBEPXHOCTH, OCh
LAJTMHIPUYECKON TTOBEPXHOCTH.
LnrHap: ocHOBaHUS U OOKOBas
[MOBEPXHOCTh, 00pa3yro- mas u
OChb; ILIOIIAab OOKOBOM U HOJHON
rmoBepxHOCTH. M300pakeHne
MJIMH]IPA Ha TTIOCKOCTH.
Pa3BépTka HumHApa.

Ceuenus mMHAPA (TUTIOCKOCTHIO,
apauieIbHOW WIn
[EepPIEHANKYJIISIP- HOW OCH
[VTAHPA )

Konuveckas ToBepXHOCTB,
o0pazyromre KOHHYECKOi
[MOBEPXHOCTH, OCh ¥ BEpIIIHA
KOHUYEeCKO# nmoBepxHocT. Konyc:
OCHOBaHHE U BEPILINHA,
o0pasyromias v 0ch; IUIOIIA/b
OOKOBOM U TOJIHON MTOBEPXHOCTH.
Y ceu€HHBIN KOHYC: 00pasyromue

AKTYanu3upoBaTh (HaKThI K METOJIBI
TUTaHU- METPUH, PEIIEBAHTHEIC TEME,
MIPOBO/INTH aHAJIOTUH.

JlaBaTh onpenerncHus chepbl U 1apa,
WX [EHTPa, pajuyca, TuaMerpa.
Omnpenensts chepy Kak GUrypy

BpalleHus1 OKpyx)HocTu. MccnenoBathb

B3aMMHOE pacroyiokeHue chepsl U
[LJIOCKOCTH, ABYX cep,
MJUTIOCTPUPOBATH ATO Ha YepPTEXKaX U
PHUCYHKaX.

DopMyIUPOBATH ONPEJIEIICHNE
KacaTeJIbHOM TUIOCKOCTH K cdepe,
CBOMCTBO Y MPHU3HAK KacaTeJbHON
[IJIOCKOCTH.

3HAKOMHUTHCS C T€0IE3NIECKUMHU
TTUHUSMHA Ha cdepe

OOBICHITD, YTO HA3BIBAIOT

LUJIMHAPOM, HAa3bIBATh €r0 3JIEMCHTHI.

W3yuyaTh, OOBSACHSITD, KaK OJYIUTh
LUIMHADP MYTEM BpaIlCHUS
[IPSMOYTOJbHUKA.

BbIBOANTE, MCTIOJIB30BATDH (POPMYIIBI
[UIS1 BBIYHMCIIEHUS TUIOIIAa OOKOBOM
[TOBEPXHOCTH LIMJIMHAPA.

M3yuaTh, pacrio3HaBaTh pa3BepPTKy

nuuHIpa. M300paxaTh DUIMHID U €ro

CEUEHHUSI IJIOCKO- CThIO, IPOXOASIIEH
yepes ero och, MapayuieaIbHON WK
[epreHANKYISIPHON OCH.

HaxoauTe miomaan 3THX CEUYCHHH.

Tena Bpamenus (24

)

ynvHxpuyeckas
MOBEPXHOCTh, 00Pa3yIOIINe
UWJIMHAPUYECKOHN TIO
BEPXHOCTH.

Hunmuuap. Hpsmoit kpyrosoit
umimHap. [nomans
IIOBEPXHOCTH LIWJIMHIPA.
KoHnueckas noBepxHOCTS,
o0Opa3yrole KOHMIECKO
noBepxHocTH. Konyc. CeueHne
KOHYCa TIOCKOCTBIO,
NapaijieibHON MIIOCKOCTH
OCHOBaHMUS. Y CEUEHHBIN KOHYC.
NzobpakeHne KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Tnomans 6okoBoOH
TOBEPXHOCTH U MOJTHOU
MTOBEPXHOCTH KOHYyCa
CrepeoMerprdecKne 3aa91 Ha
JTOKa3aTeNbCTBO M BHIYMCIICHHE,
MIOCTPOEHUEM CEUECHUMN
IUJIAH]PA, KOHYCA.
[puxmamaeie 3a1a4m,
CBSI3aHHBIE C IJIMHIPOM.
Cdepa u map.

[lepeceuenue ceps! u mapa ¢
mIockocThio. Kacanue mapa u
cdephl I0CKOCThI0. Bun u
n300pakeHue mapa.
VYpaBuenue cdepsl. [Inomans
cdepsl 1 e yacTel.

CBO0OOJTHO OIIEPHPOBATH
TTOHATUSMU
AJIMHAPUYICCKAA
TMOBECPXHOCTD, MUJIMHAP.
M3y4ath criocoObl
[10JIyYEHUA
LIAJTMHIPUYECKON
[IOBEPXHOCTH, LIMIIUH/IpA.
M300pakaTh MUIMHAP U €ro
CEUEHUs IIOCKOCTHIO.
CBOOOHO OTIEPUPOBATH
MOHATHSMU: KOHUYIECKast
[IOBEPXHOCTb, KOHYC,
yceu€HHbIU KOHYyc. M3ydaTh
CIIOCOOBI MTOITydeHUS
KOHMYECKOM MOBEPXHOCTH,
KOHYcCa.

300pakaTb KOHYC U €ro
CEUEHUS IIIOCKOCTBIO,
POXOIALIECH uepe3 och, U
[JIOCKOCTBIO,
[EepIEHAUKYIIPHOU K OCH.
BriBoanTh GopMysibl i
BBIYUCIICHUSI OOKOBOH M
[MOJIHOM MOBEPXHOCTEH TeN
BpaileHus Pemrats
CTEpEOMETPUYECKHE 3a/1a4H,
CBSI3aHHBIE C TENIaMU
BpaILEHUs, HAXOXKICHUEM
rutomaan OOKOBOU
MOJTHOM MOBEPXHOCTH,




W BBICOTA; OCHOBaHHA U OOKOBast
[MOBEPXHOCTb.

300paxeHne KoHyca Ha
riockocTu. Pa3BépTka KoHyca.
Ceuenus KoHyca (TIOCKOCTBIO,
MapajijieIbHOM OCHOBAHUIO, U
MIOCKOCTBIO, TPOXOISIIEH Yepes
BEPILUHY)

KomOuHanus e BpaleHus u
MHOI'OT'PaHHUKOB. MHOI‘OI‘paHHI/IK,
OIMHMCaHHBIA OKOJIO cepsl; chepa,
BIIMCAHHAA B MHOTI'OI'PAHHHK WJIA B
TEeNO BpallleHUs

MojenupoBath peajlbHble CUTyalllul Ha
SI3BIKE TEOMETPUH, HCCIEeI0BaTh
MTOCTPOEHHBIE MOJAEIH C
HCIOJIH30BAHUEM T€OMETPUUECKUX
TTOHATHMN

OOBACHATE, KAKOE TEI0 HA3LIBAIOT
KPYI'OBBIM KOHYCOM, Ha3bIBATh €0
DJICMCHTHI.

M3y4ath, OOBICHSITD, KaK MONYYUTh
KOHYC ITyTEM BpallleHus
MPSIMOYT'OJIBHOTO TPEYTOJIbHUKA.
300paxatb KOHYC H €ro CeUeHHUs
[JIOCKOCTBIO, TTPOXO/SIIEH Yepe3 oCh, ’
[JIOCKOCTBIO, MEPIEHANKYIISIPHON K
OCH.

3yuaTh, pacrio3HaBaTh pa3BEPTKY
KOHyca. BBIBOAWUTH, UCTIONH30BATh
(hOpMYITBI JUTS BBIYHCIICHUS TUTOMIA A
OOKOBOI ITOBEPXHOCTH KOHYCA.
HaxoauTs miomniaam ceucHNM,
[IPOXOSIINX Yepe3 BEPIINHY KOHYyca
VI TIEPIIEHANKYIISIPHBIX €r0 OCH.
OOBICHITD, KAKOE TEJIO HAa3bIBAETCS
YCEYEHHBIM KOHYCOM.

M3ydaTh, OOBACHATH, KaK €ro MOIYIATh
TyTEM BpalleHHs IPSIMOYTOIBHOM
Tpanenuu. BeIBOAUTE, TPUMEHATD
(hopMymy TS BRIMHCICHUS TIIOMIA TN
OOKOBOIi TOBEPXHOCTH YCEUEHHOTO
KOHycCa

AKTYyanu3upoBaTh PaKThl U METOBI
[JIAHUMETPUH, PEIIEBAHTHBIE TEME,
[IPOBOJIUTH aHAJIOTHH.

Permate crepeoMerpryueckue 3a1a4H,
CBSI3aHHBIE C TEJIaMU BpAIEHUs,
[TOCTPOEHUEM CEUEHUH Tell BpalleHus,
C KOMOMHAIMSIMU TEN BPALLEHUS U
MHOTOTPaHHUKOB Ha HAXOXKACHUE
reOMETPUYECKUX BEITMYHH.

Cummerpus cdepsl U mapa.

CTCpCOMCTpI/I‘lCCKI/IC 3aJa4u Ha
JI0Ka3aTCJIbCTBO U BBIYHMCIICHHUC,

CBsI3aHHBIE CO cheport U
[I1apOM, TIOCTPOCHUEM UX
CCUCHMI IIOCKOCTHIO.
[IpuknagHeie 3aaa4u,
CBsi3aHHBIE cO cpepoit u
[1apOM.

[ToBTOpEHUE: OKPYKHOCTH Ha
[JIOCKOCTH, BEIYUCIICHUS B
OKPY)KHOCTH, CTaHIapTHBIC
monoousa Pasmuunsie

KOM6I/IHaHI/II/I TEJI BpalllCHUA U

MHOFOFpaHHI/IKOB.
3amaun o teMe «Tema u
[MOBEPXHOCTH BPAIICHUSDY

[MOCTPOEHUEM CEUEHUM.
Vcrions30BaTh Mpu
pelleHny 3a/1a9
MIaHUMETPUIECKUE PaKThI
1 METO/IBI.

CpaBHUBAThH U
AHaJIM3UPOBAThH
YTBEPKACHUS C 1IEITBIO
BBISIBIICHUS JIOTHYECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyKJIeHUH.
AHaNMU3UPOBATH U
MOJIETTUPOBATH HA S3bIKE
reOMETPUH pealibHbIe
CUTYyalll!, CBSI3aHHBIE C
KOHYCOM U I[FTHH/IPOM.
VccnenoBaTh MOCTPOEHHBIE
MOJIENIM, B TOM YHCJIE U C
MCIIOJIH30BAHMEM amIapaTa
anreOphl. AKTYaTU3UPOBATh
(haKTBI 1 METOIBI
MIaHUMETPHUH,
peneBaHTHBIE TEME,
MTPOBOIUTH AaHAJIOTHH.
CBOOOIHO OIIEPUPOBATH
MOHATHAMU: chepa U 1map,
[EHTP, PAIIyC, TUAMETP
cdephl U mapa.
VccnenoBath B3aUMHOE
pacnonoxenne chepsl u
MIOCKOCTH.
DopMyIUpPOBaTh
OTIpeieNieHne KacaTenbHOMN
MJIOCKOCTH K chepe.
JloKa3bIBaTh TEOPEMBI O
CBOICTBE U IIPU3HAKE
KacaTelIbHOU IMJIOCKOCTH.

BeiBoauTh popmyny st




lcnonp30BaTh NpU pELIEHUN
CTEPEOMETPUUECKUX 3a7ad
TUTAHUMETPUICCKHE (PAKThI U METOJIbI
3a7a4d Ha BBIUKMCIICHUE U
J10Ka3aTeIbCTBO.

MopaenupoBaTh peajbHble CUTYalluu Ha
SI3BIKE T€OMETPUH, UCCIIEN0BATh
MMOCTPOEHHBIE MOJIENH C
WCIIOJIb30BAHUEM F€OMETPUUECKUX
MMOHATHIA

BEIYMCIICHHUS IIJI0IIAAN
cdepbl uepes paauyc
c¢epel. Perrats
CTepeoMeTpUYECKUE 3a1a4H,
CBsI3aHHBIE CO chepot U
[1apOM, HaXOXKJICHUEM
101U cephl U eé
4acTel, IIOCTPOECHUEM
ceueHnil cepbl U mapa.
AHaJIH3UPOBATH U
MOJIETTUPOBATH HA S3bIKE
reOMETPUH peajibHbIE
CUTyalluU, CBA3aHHBIC C
[apoM u cepoid.

Peiath mpocTelie 3a/1a4u, B
KOTOPBIX (PUTYPHUPYIOT
KOMOMHAIINY TeJ BpaleHUs
1 MHOTOTPaHHUKOB.
Vcnonb30BaTh npu
peIIeHn 337124, CBA3aHHBIX
co cepoit u mapom,
MIaHIMETpHUYecKre (DaKThI
1 METOJEBI.

Peliath cTrepeoMeTpuuecKre
3a/1a4M, CBA3aHHBIE C
TelaM{ BpaIlleHHS,
[MOCTPOEHUEM CEUEHUU TEI
BpAaIIEHUsI, C
KOMOWHAIINAMH TEJ
BpaIIeHUs U
MHOTOT'PaHHUKOB.
[IpoBOANTE TOTHYECKH
KOpPEKTHBIC JIOKa3aTelIbHEIE
paccyXIieHHs TIpU pelIeHuH
TeOMETPUIECKUX 3a7ad,
CBSI3aHHBIX C
MepHeHAMKYISIPHOCTIO
MJI0CKOCTEM.

AHaJ'H/I3I/IpOBaTL nu




MOJIEIMPOBATH HA SI3BIKE
reOMETPUH peaslbHbIE
CUTyallul, CBA3aHHBIC C
MHOI'OI'pPaHHHUKaMU.
ccnenoBaTh NOCTPOEHHBIE
MO/JIENIM, B TOM YHCJIIE U C
HCII0JIb30BaHMEM allllapaTa
T eOphl

AHamuTH4YecKas
TeOMETPHUS
(15 u)

[loBTOpEHNE: KOOPAMHATHL
BEKTOpa Ha INIOCKOCTH U B
MPOCTPAHCTBE, CKAJISIPHOE
MPOU3BEICHIE BEKTOPOB,
BBIYHCIICHUE YTIIa MEXIY
BEKTOPaMH B IPOCTPAHCTBE.

'Y paBHEHUE IPSIMOM,
MPOXOAAIEH Yepe3 IBE TOUKH.
'YpaBHEHUE MIJIOCKOCTH,
HOpMaJlb, YpaBHEHUE
[JIOCKOCTH B OTPE3KaX
BekTopHOe npou3BeIeHUE.
JIvHeliHbIe HEpaBEHCTBA,
JIMHEMHOE TPOrpaMMUPOBAHUE
AHAJTUTUYECKUE METOIBI
pacyéra yria Mexy IpsIMbIMU
Y IUIOCKOCTSIMU B
MHOrorpanHukax. @opmyina
PacCTOSHUS OT TOUKHU A0
[JIOCKOCTU B KOOPJUHATAX.
HaxoxaeHue paccTostHUM OT
TOYKH JI0 IJIOCKOCTH B KyOe 1
MPaBUIILHON MUpaMUIeC

AKTyanu3upoBaTh QaKThl U
METO/IbI TUTAHUMETPHH,
perieBaHTHBIE TEME,
MTPOBOJIUTH AHAJIOTHH.
CBOINUTH AEHCTBU C
BEKTOPaMH K aHAJIOTHIHBIM
MENCTBUAM C UX
KOOpIMHATAMH.

BcnioMHUTB onpezienenne
CKaJIIPHOTO YMHOXKEHUS 1
€ro CBOKMCTBA. BBIUMCIIATE C
[IOMOIIbIO CKAJISIPHOTO
YMHOEHHUS JJIMHbBI
BEKTOPOB, YIJIbI MEXY
HUMH, YCTaHABINBATh
[EPIEeHIUKYISIPHOCT
BEKTOPOB.

BriBOoAUTH ypaBHEHUE
MIOCKOCTH U (POPMYITY
paccTosHUS OT TOUYKH 0
MIOCKOCTH. PemaTs 3amaun,
coueTas KOOpIAUHATHBIN U
BEKTOP- HBI METOJBI.
[IpoBOANTE TOTUYECKH
KOPPEKTHBIE JOKa3aTeIbHbIE
paccyXaeHusl TP PELIeHUH
reOMETPUYECKUX 3a]a4 Ha
MIPUMEHEHNE BEKTOPHO-
KOOPAWHATHOI'O METOAA
AHaIM3UpPOBaTh U

MOJCIIMPOBATH HA A3BIKC




reOMETPUH peaslbHbIE
CUTYalluH, CB3aHHBIC
BEKTOpaMU U
KOOpJIMHATaMH.
ccnenoBaTh NOCTPOEHHBIE
MO/JIENIM, B TOM YHCJIIE U C
MCIIOJIb30BaHUEM alrlapara
areOpsbl.

Vcrons30BaTh
KOMITBIOTEPHBIE
MporpaMMbl. SHAKOMUTHCS C
MCTOpUEN Pa3BUTUS
MaTeMaTHKH

IloBTOpEHME,
0000mIIeHIEe

Y CHCTEMaTU3aIIH
3HaHWUI

(15 gacon)

CeueHunss MHOTOTPaHHHUKOB!
CTaHJAPTHBIE MHOTOTPaHHUKH,
METOJI CJIEIOB, CTAaHIAPTHEIC
MJIOCKOCTH, TIEPECCUCHIS
MPAMBIX U TIJIOCKOCTEN
[TapasutenbHBIC TIPSIMBIC |
MIJIOCKOCTH: TIapajuIeIbHBIC
CEUEHUSsI, PACUET OTHOIIEHUH,
YTIIBI MEKTY
CKPEIIMBAIOIIAMHACS TIPSIMBIMA
[leprienAMKYISIpHBIE TIPSIMBIE U
MJIOCKOCTH: CTaHIAPTHBIC TTAPhI
TepIIeHANKYIIS PHBIX
[JIOCKOCTEH U MPSAMBIX,
CUMMETPHH MHOTOI'PaHHUKOB,
TeopeMa O TpEX
MepIIeHANKYISIpax,
BBIYMCIIEHUS JUIMH B
MHororpanHukax [lopropenue:
TJI0IIaT! MHOTOYT OJTbHUKOB,
(hopMyIIBI IS TUTOIAIEH,
cooOpaXkeHns OH00HS.
[Inomanu ceueHuit
MHOTOT'PaHHUKOB: TUIOIIAIH
[MOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpaKEHUs OJJ00HS

CTpOHUTH CEUCHUS.

PemaTh crepeoMeTpuuecKue
3a/1a4M Ha T0Ka3aTEIbCTBO
MaTEeMaTHYECKUX
OTHOIIICHUH, HaXO0XKJICHNC
FEOMETPUYECKUX BETUYHNH
(mTuH, YTIIOB, TIIOMAACH,
00BEMOB).

cnons30BaTh Ipu
pelieHun
CTEPEOMETPUUECKUX 3a]1a4
MIaHUMETpUdecKrue (paxTsl
I METOJIBI.

[IpoBOIUTE JIOTHYECKH
KOPPEKTHBIE JOKA3aTEIbHbIE
paccy>KIeHus IPU PELICHUH
CTEPEOMETPUUECKUX 3a4a4.
CpaBHUBATh U
AHAJIM3UPOBATh peabHbIC
CUTYyallM U BBISIBIIATH
BO3MOKHOCTh €€
MOJIETTUPOBAHUS Ha SI3bIKE
FECOMETPUU.

MoneaupoBaTh peabHYyIO
CUTYAIIUIO Ha SI3BIKE

rCOMCTPHU U UCCIICHOBATDH




MOCTPOCHHBIC MOJICTIH, B
TOM YHCIIE U C
MCIIOJIb30BAHMEM arapaTa
anreOpsl. Mcrnonb3oBath
KOMIIBXOTEPHBIE [IPOIPAMMBI
[IPY PENICHNH 3a/1a4

O0BEM
MHOrorpannuka (17

)

00béM Tena. O0BEM
[PSIMOYTOJIBHOTO
napajenenumnena. 3aaaqnd oo
VIIBOGHWUU Ky0a, 0 KBaJIpaType
Ky0a; O TPHUCEKIIUH yTJIa.
CTepeoMeTprudecKre 3a1a4u,
CBsI3aHHBIE ¢ 00BEMOM
[PSIMOYTOJIBHOTO
napaJuieNenumesa.
[IpuknaaHbie 3a/1a4u,
CBSI3aHHBIE C BEIYMCIICHHEM
00BEMA TIPSIMOYTOIHHOTO
MapassieenuIeaa.

OO0BEM MPSMOI TTPU3MEL.
CTepeoMeTpruIecKre 3a0a49H,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB TIPSIMON TTPHU3MEL.
[IpuknagHbie 3a1a4H,
CBSI3aHHBIC C 00BEMOM TIPSIMOM
Mpy3Mbl. Beraucienue
00BHEMOB TeIT ¢ TOMOIIHIO
OIPENENEHHOrO UHTErpaa.
O0BEM HAKIIOHHOW TIPU3MEI,
MU PaMUJIBL.

Dopmyna 00bEMa THpaMUIEL.
OTHoIIeHre 00bEMOB ITHPAMUJT
C OOIIIUM YTIIOM.
CrepeoMeTprUIecKHe 3a/1a4H,
CBsI3aHHBIE ¢ 00bEMaMu
HAKJIOHHOW TTPU3MBI,

MU PaMUJIBL.

[IpuxiamHbie 3a1a49H 110 TEME
«OOBEMBI TE», CBI3aHHBIC C

CBOOOIHO OTIEpUPOBAThH
[MOHATHAMHU: 00HEM Tea,
00BEM MPSMOYTOIBHOTO
MapasieNenuena.
DopMyIHpPOBaTh OCHOBHBIE
CBOIICTBa OOBEMOB.
JloxaspBaTh TEOopemy 00
00BEME MPSAMOYTOIBHOTO
Mapajieennesna,
CIIEIICTBHSI U3 HEE.
Pa3pe3aTh MHOTOTpaHHUKH,
MepeKIaabIBaTh YacTH.
Peliath crepeoMeTpudecKre
3a/1a4M, CBA3aHHBIE C
BEIYUCIICHHEM 00bEMa
MPSIMOYTOJIBHOTO
MapaJuIenenumeaa, IPU3MBbL
CpaBHUBATH U
AHATN3UPOBATH
YTBEPIKIECHUS C IENTBI0
BEBISIBJICHUS JIOTHIECKU
KOPPEKTHBIX H
HEKOPPEKTHBIX
paccyxIcHu.
AHanu3UpoOBaTh U
MOJICIIMPOBATH HA SI3bIKE
TeOMETPUH peasIbHEIE
CUTYaIliH, CBSI3aHHBIE C
00BEMOM TPSIMOYTOIBHOTO
MapaJuienenumeaa, IpPU3Mebl,
nupamuiel. MccnenoBats
MOCTPOCHHBIE MOJIEIH, B
TOM YHCIIE U C




00BEMOM HAKJIOHHO# TIPU3MBI,
HPAMHIBL.

[Tpumenenue 00bEMOB.
BerurciieHne paccTosSHUS 10
JIOCKOCTH

MCIIOJIb30BaHKUEM arnmapara
anreOpbl.

BrIBOIUTH OCHOBHYIO
MHTErPAIbHYIO (hOPMYITY
TUIs1 BEIYUCIICHUS 00BEMOB
Tej.

Jloka3wIBaTh TeOpeMy 00
00bEME HAKIIOHHOW MTPH3MBI
Ha [IPUMEPE TPEYrOIbHOU
MPU3MBI U JIJISI
[TPOU3BOJIBHON ITPU3MBI.
JloxasbIBaTh TEOpEMY: 00
00BEME TUPAMHUIBL,
(hopMyIMPOBATH CIEACTBUS
13 Hee: 00BEM yCeuEHHOM
paMuibl. BEIBOIUTH
(hopMyTy IJIs BEIYHACICHUS
00HEMOB YCEUEHHOM

[T PAMFLIBI

O6némsr e (5

1)

ITonsitue 00 00bEMe. OCHOBHBIE
cBoOlicTBa 00HLEMOB TEIL.

O6béM mmIHapa, KoHyca. O0bEM
apa ¥ ImIomanab chepbl
[TomoOHBIC TETa B IPOCTPAHCTBE.
COOTHOIIICHHST MKy IO SIMA
TOBEPXHOCTEH, 00bEMaMH
MOOOOHBIX TEI

AKTyanu3upoBaTh (haKThl K METO/IBI
[UTAHUMETPUH, PEIEBAHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHH.

BBIBOIHTE, CIIONB30BATH (DOPMYITBI
00BEMOB: TIPU3MBI, IIHHAPA,
MUpaMuIbl, KOHyCa; yCeIEHHOM
MUpaMUIbl U yCeUEHHOTO KOHYCA.
Pemate crepeomMeTpruecKHe 3a1a4H,
CBSI3aHHBIC C BEIYHCICHHEM 00BEMOB.
®opmynupoBaThH ONpeIeIeHne
[IIapOBOT'0 CErMEHTa, IIIAPOBOT'0 CIIO,
1apoBOro cekropa. [IpumeHsTh
(hopMyIIBI [T HAXOXKIEHHS] 00BEMOB
[IIapOBOT'0 CETMEHTA, IIAPOBOT0
ceKTopa

Pemate crepeoMeTpuvecKue 3aaaqm,
CBsI3aHHBIE ¢ 00BEMOM 11apa u
[JI0IIA B0 CEPBL

MO,[[GJ'II/IpOBaTB PCaJIbHBIC CUTYAallUN HA

A3BIKC IT'COMETPUHN, UCCIICA0OBATH

[Inomamm
OBEPXHOCTHU U
00BEMBI KPYTIIBIX TEI
CRY

O6béM umuHapa. Teopema 00
00BEME TIPSIMOTO IJTMHIIPA.
[1omam 6OKOBOI 1 TIOITHOM
MOBEPXHOCTH [IUJIHH/PA
Brruncnenne 005EMOB Tel ¢
MOMOIIBIO OMPENECIEHHOTO
nHTerpana. O0bEM KoHycCa.
[1nomram GOKOBOI ¥ TIOTHOM
MOBEPXHOCTH KOHYCA.
CTepeoMeTpruUEeCKU e 3a1a4H,
CBSI3aHHBIE C BEIUMCIIEHUEM
00HEMOB ITWIIMH/PA, KOHYCA.
[IpuxitaHbIC 3a/1a4H 110 TEME
«OOBEMBI U TLTONIAN
noBepxHocTel Ten. OobEM
[1apa 1 I1apoBOro CEKTopa.
Teopema 00 00béMe mapa.
[Tnomaas cdepsi.
CTepeoMeTpruyecKue 3a1a4u,

CBA3aHHBIC C BBIYMCIICHUCM

CBOOOIHO OIIEPHPOBATH
[MOHATHAMHA: 00BEM TeIa,
TJ10I1a,]Th TIOBEPXHOCTH.
DopMyIHpPOBATH OCHOBHBIE
CBOIICTBa OOBEMOB.
Jloxa3bIBaTh TEOPEMEL: 00
00BEMe TTHTHAPA; 00
00BEMeE KOHYCa. BEIBOTUTH
(hopMyIIBI AJIS1 BEIYMCICHUS
00BEMa yCEUEHHOTO KOHYCA.
VccnenoBaTh MOCTPOCHHBIE
MOJIEIIH, B TOM YHCJIE U C
MCIIOJIh30BAHKEM alrapaTa
anreOpEbl.

3HATh BO3MOYKHOCTH
pelreHus 3a1a49 Ha
[MOCTPOCHUE IUPKYJIEM H
TIMHEHKOM, O KIIAaCCHYCCKHX
Hepa3pelMMbIX 3a/ja4ax.

CB00OOIHO OIIEpUPOBATDH




[MOCTPOEHHBIE MOJIENH C
HCIOJIb30BAHUEM T'€OMETPUUECKUX
MTOHSATHI.

AKTyaJu3UupoBaTh PAKThl U METOBI
MJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH aHAJIOTHH.

Pewiats cTepeomerpuueckre 3aaauu,
CBsI3aHHBIE C COOTHOIIIEHHEM 00BEMOB
U TIOBEPXHOCTEH MOTO0OHBIX TEJ B
MIPOCTPAHCTBE.

MojaenupoBaTh peajibHble CUTYalluH1 Ha
SI3bIKE T€OMETPUU, UCCIIEN0BATh
[MOCTPOEHHBIE MOJIENH C
HCIOJb30BAHUEM I'€OMETPUUYECKUX
TTOHSATHI

00BbEMOB 11apa, MapoBOro

CCIrMCHTA, IApOBOI'0 CCKTOpA.

[IpuknagHbie 3a7a4u O TEME
«O0BEMBI TE», CBA3aHHEBIE C
00bEMOM IIapa U IJIOIIAIBI0
cepsl.

COOTHOIIICHUS MEXKITY
[JIOIIA/ISIMU [TOBEPXHOCTEN 1
00BEMaMH ITOTOOHBIX TEII.
[Tomo6HbIE TENa B
rnpocTpaHcTBe. M3menenue
00bEMA IPH 10100 H.
CTepeoMeTpruIecKre 3a0a49H,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB TeN U TUIoMaaekh
[MOBEPXHOCTEN

MOHSATHSIMHU: IIAPOBON
CErMEHT, IIapOBOH CIIOM,
[IapOBOM CEKTOP,
OCHOBAHHEC U BbBICOTA
CerMeHTa, OCHOBaHHE H
BBICOTA IIAPOBOT'O CIIOSI.
BbIBOANUTE (DOPMYIIBI JUTS
HaXO0XKIEHUS 00HEMOB
[I1apOBOT'0 CErMEHTa,
[1apOBOT'0 CEKTOPA,
101U CQEpPhI.
Jloka3pIBaTh TEOPEMY 00
00BEMeE TITapa.

PemaTh crepeoMeTpruuecKue
3a]1a49M, CBS3aHHBIE C
00BEMOM I1apa, IapoBOro
CerMeHTa, MapoBOro
CEeKTOpa, TUIOMIAAbIO ChEepHI.
CpaBHUBATH U
AHATTM3UPOBATH
YTBEPIKIECHUS C [ENTBIO
BEISIBIICHUS JIOTHIECKU
KOPPEKTHBIX H
HEKOPPEKTHBIX
paccyxcHuM.
AHaIM3UPOBATH U
MOJIEIIUPOBATH HA SI3bIKE
TEOMETPUH PeaTbHbIE
CUTYaIliH, CBSI3aHHBIE C
00BEMOM II1apa, IapoBOro
CerMeHTa, MapoBOro
CerMeHTa, TUIOIAIbI0
chepsl.

CBOOOTHO OTIEpPUPOBATH
[MOHATHEM: TTOJJOOHBIE TENa
B IIPOCTPAHCTBE.
BbraucnsaTe 00bEMBI TEN ©
[MOMOIIBIO ONPEAETEHHOTO

HMHTCTpaJia.




PemaTh crepeoMeTrpudecKue
3aJ]a4M, CBSI3aHHBIC C
COOTHONICHUSIMH MEXTY
[JTIOIIAISIMU [TOBEPXHOCTEN
1 00bEMaMU IMOIO0HBIX TEIL.
[IpOoBOIUTE JIOTUYECKH
KOPPEKTHBIC JOKA3aTEIHHBIC
pacCyXKJIeHHUsI TIPU PEIICHUN
TCOMETPUUECKUX 3a7ad,
CBSI3aHHBIX C BBIYMCIICHUEM
00BLEMOB TEN C TIOMOIILIO
ONPEAEIEHHOIO HHTErpala,
HaXO0XKJICHUEM
COOTHOIICHUS MEXKITY
[JIOIIA/ISIMU TTOBEPXHOCTEN
1 00bEMaMHU IMOJO0HBIX TEIL.
AHaTU3UPOBATH U
MOJIETMPOBATh Ha A3bIKE
FEOMETPUM PeaJIbHBIC
CUTYyallH, CBA3aHHBIE C
00BLEMaMU U
[MOBEPXHOCTSIMU TeEJ, Ha
JTOKa3aTeIbCTBO U Ha
HaXOXKICHIE
TeOMETPUYECKUX BETUIUH




BekTopsl 1
KOOpPJUHATHI B

[POCTPAHCTBE
(10 u)

BekTop Ha IIIOCKOCTH U B
npoctpancTBe. CloXeHHne U
BbIYUTAaHUEC BEKTOPOB.

'Y MHOKEHHE BEKTOpA Ha YHCIIO.
Pa3znoxenue BeKTopa 1o TpémM
HCKOMILJIaHAPHBIM BEKTOPaM.
[IpaBuiio napauienenumesa.
Perienne 3aga4, CBSI3aHHBIX C
[IPUMEHEHUEM ITPaBUJI JEUCTBUI €
BEKTOPaMH.

[IpsiMoyrospHas cucreMa
KOOpAMHAT B IPOCTPAHCTBE.
KoopauHats! BekTOpa.
[Ipocreitiue 3agaun B
KOOpAWHATax. YOl MEXY
BekTopamu. CKansipHOe
[IPOU3BEACHUE BEKTOPOB.
BeluncieHre yrioB Mexay
[PSIMBIMU U TIOCKOCTSIMHU.
KoopamHaTHO-BEKTOPHBIN METOT
[IpY PELICHUU TE€OMETPUYECKUX
3a1a4

AKTYyanu3upoBaTh GaKThl U METOJBI
[JIaHUMETPUH, PEIEBAHTHBIE TEME,
IIPOBOAWTDH aHAJIOTHH.

OrnepupoBaTh MOHSATHEM BEKTOP B
IIPOCTPAHCTBE.

DopMyIUpOBaTh IPABUIIO
napaJuieenuIena Ipyu CI0XKEHUN
BEKTOPOB.

CxiaipIBaTh, BEIYUTATH BEKTOPHI,
YMHO)KaTh BEKTOp Ha YHCIIO.
3y4ath OCHOBHBIE CBOMCTBA 3TUX
onepauui. JlaBate onpenencHue
[IPSIMOYT'OJIbHOM CUCTEMBI KOOPAUHAT B
[IPOCTPAHCTBE.

BrIpazuTh KOOPAWHATHI BEKTOpA YEPE3
KOOpAWHATHI €TI0 KOHIIOB.

BbIBOANUTE, HCIIOIB30BATh (POPMYILY
[UIMHBI BEKTOpPA U PACCTOSTHUS MEXITY
TOYKaMHU. BeIpaxkaTs CKasipHOE
[IPON3BEICHUE BEKTO- POB YEPE3 UX
KOOPAHWHATEI, BBIYUCIISATE YOI MEXY
ByMsI BEKTOPAMH, ABYMS IPSIMBIMH.
Haxonute yrona Mexay npsMoi u
[JIOCKOCTBIO, YTOII MEXKTY OBYMS
[JIOCKOCTSMHU aHATUTUYECKUMU
METOaMHU.

BbIBOANTE, HCHONB30BaTh HOPMYITY
PAcCTOSTHUS OT TOYKH J0 IUNIOCKOCTH

JBrxenus (5 4)

JIBU>KEHUS IPOCTPAHCTBA.
OTtobOpaxeHus. J[BrKeHus 1
paBeHCTBO ¢uryp. O0mue
CBOMCTBA JIBM)KCHUM. Bubl
JBUKEHUN: NTapaJlICIIbHBINA
repeHoc, HeHTpaIbHas
CUMMETPHSI, 3epKaJIbHas
CUMMETPHSI, TOBOPOT BOKPYT
npsimoii. [IpeobpazoBanus
nomobust. [Ipsimast u cdepa
Diinepa.

["'eomeTpuueckue 3ajjauu Ha
[IPUMEHEHHUE JIBUKCHHUS

[IpuMeHsITH mpaBuiIa
BBIIOJTHEHUS JSHCTBUM
CJIO>KCHHMS M BEIYMTAHUS
BEKTOPOB, YMHOXKCHHS
BEKTOpa Ha YUCIIO MIPH
peIIeHH 3aad.

HaxoauTte KoopAuHATEI
BEKTOpa B JAaHHOM 0a3uce u
CTPOUTH BEKTOP IO €ro
KOOpMHATAM.

BcrnoMHUTE onpenenenne
CKAJIIPHOTO YMHOXCHUS
ero CBOMCTBA. BEIUMCIIATE ¢
TOMOIIHI0 CKAISIPHOTO
YMHOKEHUS JITHHBI
BEKTOPOB, YTJIBI MEXKTY
HUMU, YCTAaHABJIUBATh
[epIEeHIUKYIISIPHOCTh
BEKTOPOB.

AHaTU3UPOBATH U
MOJIETMPOBATh Ha A3bIKE
TeOMETPUH peaibHbIE
CUTYalllH, CBSI3aHHBIE C
(hU3UIECKIMH BEKTOPHBIMH
BEITMIMHAMH.
Vcnonb30BaTh npu
PELICHUY 3a]1a4, CBA3aHHBIX
C BEKTOpaMH B
[IPOCTPAHCTBE,
MIaHUMETpUYIecKre (PaKThl
W METOJIBI.

CBOOOJTHO OTIEpPUPOBATH
[MOHATUSMU: OTOOpaKEHUE
MMPOCTPAHCTBA Ha celsl,
NBUKEHUE IPOCTPAHCTBA;
LIEHTpaJIbHAsI, OCEBas U
3epKaJIbHasl CHMMETPUH,
MapajuielbHbINA IEPEHOC;

aBEHCTBO U ogo0ue




¢duryp.

Jloka3bIBaTh YTBEPKICHUS O
TOM, YTO IICHTPAJIbHASI,
oceBasi M 3epKajibHast
CUMMETPHH, TTapalIe/IbHbIH
MEPEHOC SBISIOTCS
NIBUYKCHUSIMU. BBIMOIHATH
peoOpa3oBaHus 0100uSI.
OrnepupoBaTh MOHSTUSIMU:
npsimasi u cepa Dusepa.
Pelats reoMmerpuueckue
3a]]a9M C UCIIOIb30BaHHEM
TBYDKCHUM.

Vcrionp30BaTh NpH
PEIIeHUY 33124 IBUKCHUS
[IPOCTPAHCTBA U UX
cBoiicTBa. CpaBHUBATH U
AHATM3UPOBATH
YTBEPIKIECHUS C [ENTBIO
BEBISIBJICHUS JIOTHIECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyxIcHui.
MccnenoBaTh MOCTPOEHHBIE
MOJIEITH.

M cmonb30BaTh A(QPOBEIE

pecypchl

[loBTOpEHUE,
00001IeH e

151
cHCTeMaTH3aIus
3HaHUH (7 9)

OcHoBHEIE (HUTYPBI, (PaKTHI,
TEOpeMbI Kypca IUIaHUMETPHH.
3aa4r MIIAHUMETPUHN U METOIbI
UX PEIICHUS.

OcHoBHbIE GUTYPHI, (PaKTHI,
TEOpEMBI Kypca CTepEOMETPHH.
3amaur CTEPEOMETPUN U METO/IBI
X peLIeHUs

PemaTte mpocreimue 3agaun Ha
HaXOXXJCHUE IJIMH U YTJIOB B
reoMeTpUYecKruX (Urypax, IpuMeHsATh
Teopemy Iludaropa, Teopemsl cuHyCOB
1 KOCUHYCOB.

HaxonuTs miomaap MHOTOyroJIbHHUKA,
kpyra. PaciozHaBath ogoOHbIE
(urypsl, HAXOIUTH OTHOIIECHUS IJIUH U
[JI0IIAIEN.

Vcnonbs30BaTh NpH peIEHUN

CTEpEOMETPUYECKUX 337124 (DaKTHI U

IIoBTOpEHME,
000011IEHNE

1 CHCTEMATH3aIUs
3HaHUH

(17 4)

O6o0maroriee MOBTOPEHHE
MOHSITUH U METOAOB Kypca
reomerpun 10—11 knaccos,
CHCTEMaTU3aLHsl 3HAHUH.
Hcropust pa3BUTHA
CTEPEOMETPUHU KaK HAYKH H €€
POJIb B pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOIOTUH

PemaTh cTepeoMeTpuuecKie
3a]ja4y Ha 10Ka3aTEebCTBO
MaTeMaTHYECKUX
OTHOLIEHUH, HAXOXKICHUE
reOMETPUUECKUX BETMUNH
(IUIKH, yIII0B, MJIOMIAAEH,
00BEMOB).

Vcnons3oBaTh Ipu
peleHnn
CTEpPEOMETPUUECKUX 3a]a4

TJIAHUMCTPHUICCKUC (l)aKTBI




MCTO/Ibl INITAHUMCTPUHU

1 METOJIBL.
[IpoBOANTE TOTHYECKH
KOpPEKTHBIE J0Ka3aTelbHbIE
paccyXaeHus IIPU pELIeHUN
CTEpPEOMETPUUECKUX U
MIaHUMETPUYECKHX 3a/aY.
CpaBHUBATh U
AQHATM3UPOBATH PeabHbIE
CUTyallUU U BBISABJIATH
BO3MOXHOCTb €€
MOJIEIIMPOBAHMS Ha S3bIKE
rE€OMETPUH.

MozenupoBaTh peajbHYyIo
CUTYyallUIO Ha SA3BIKC
TeOMETPHUH U NCCIIETOBATh
IMOCTPOCHHBIC MOJICIIN, B
TOM YHCIIE U C
MCIIOJIH30BAHMEM ammapaTa
anreOpel. Mcmons30BaTh
KOMITBIOTEPHBIE POTPaMMBbI
MpPH PELICHUH 3a/1a4.
[Tony4aTs npencTaBacHUE O
TEOMETPUH KakK O
pa3BUBAIOLIEHCS HAYKeE,
HCCIEeqyOIEei
OKPYKaOLUN MUP,
CBSI3aHHOU C pealbHbIMU
00bEKTaMH, [IOMOTrafoIIeH
PEIINTh peanbHbIE
PKU3HEHHBIC CHTYAINH O
PO CTEPEOMETPHUH B
Pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U
KOMITHEOTEPHBIX

TEXHOJIOTUH




PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
IHHOACHUTEJIBHASA 3AIINCKA

YueOHbIil Kypc «BeposiTHOCTh W CTATUCTHKA» 0a30BOTO W YrIYOJNEHHOTO YPOBHS SIBIISIETCS
MPOJIOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca OCHOBHOH mikousbl. Kypc mpennaznaveH
st GOpMHpOBaHUS Yy OOYyYarOIIUXCS CTATUCTUYECKOH KYJIbTyphl M TIOHUMAaHHS pOJIM TEOPHH
BEPOSATHOCTEH KaK MATEMaTHYECKOTO HMHCTPYMEHTA ISl M3YYeHHS CIy4alHBIX COOBITHH, BETUYMH U
npoueccoB. Ilpu u3ydeHnn kypca oOoramaroTcsi NpeICTaBICHUs YJalluXcsd O METOAaX MCCIIEJOBaHUS
W3MEHUMBOTO MHpA, PAa3BUBAETCS NOHMMAaHUWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTU4YECKUX METOJ0B
[I03HAHUS KaK HEOThEMJIEMON YaCTU COBPEMEHHOT'O €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUSI.

CopepxaHue Kypca HampaBJIEHO Ha 3aKpeIVICHHE 3HAHWUM, MOJYYEHHBIX MpPHU M3Yy4EeHHH Kypca
OCHOBHOI IIIKOJIbI M HA pAa3BUTHE NMPEACTABIECHUHN O CIIydallHbIX BEIMUMHAX M B3aUMOCBSI35X MEX /1Yy HUMU
Ha BaXHBIX MpPHUMEpaxX, CIOKEThl KOTOPBIX IOYEPIHYTHI M3 OKpyXaromero mupa. B pesynbrare y
00yJaromMxcsi J0MKHO CHOPMHUPOBATHCS TPEICTaBICHHE O HamboJiee YMOTPEeOUTENBHBIX W OOIMIMX
MaTeMaTHYECKUX MOJEIAX, MUCIHOIb3yEMbIX JUIsl OMMCAHUS aHTPOIIOMETPUUYECKUX M JeMOrpaduuecKkux
BEJIMYMH, MOTPEIIHOCTEN B pa3iWyHble poJia H3MEPEHHUsSX, [UIMTEIbHOCTH Oe30TKa3HOW paboThI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SBJIEHUHN U MPOIIECCOB B OOIIECTBE.

B cooTBercTBUM ¢ yKa3zaHHBIMH LEISIMHU B CTPYKType yueOHOro kypca «BeposTHOCTh u
CTaTUCTHUKa» CpeAHEeW IIKoJbI Ha 0a30BOM U YIrIyOJEHHOM ypPOBHE BBIJCIEHBl OCHOBHBIE
coziepkarenbHble TUHUN: «CiydaiiHble COOBITHS U BepOsTHOCTU» M «CiydaliHble BETUYMHBI U 3aKOH
OOJIBIINX YHCEID).

Conepxanne muHUM «CiydailHble COOBITHS M BEPOATHOCTH» CIY)KUT OCHOBOM iAo
(dbopMupoBaHMs TIPEACTABICHUN O paclpeieseHUN BEPOATHOCTEH MeEXAy 3HAUCHUSMH CIydaiHbIX
BenuuuH. Ha 0a3oBoM ypoBHe 53Ta JMHHS HEOOXOAMMa JJIsi M3Yy4YEHMsI 3aKOHA OOJBIIMX YHCEeNl —
(yHIaMEHTaJIbHOTO 3aKOHA, JACWCTBYIOIIETO B MPUPOJIE M OOIIECTBE W HMMEIOILIEr0 MaTeMaTHUYeCcKyro
dbopmanusiuio. CaM 3aK0H OOJBLINX YKCEIN NMPEATaraeTcs B 03HAKOMUTEIbHON (popMe ¢ MUHUMATIbHBIM
HCI0JIb30BAaHMEM MaTeMaTHdeckoro (opmanuszma. B To ke BpeMsi Ha yrijiy0JleHHOM YPOBHe BaXKHYIO
4acTb B ATOM COJEP)KATEJbHON JMHUM 3aHUMAET HU3YYE€HUE T€OMETPHUYECKOTO U OMHOMHUAIBHOTO
pacnpeneneHuid 1 3HaKOMCTBO C HUX HENPEPBIBHBIMU aHAJOTaMHU — IIOKa3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeneneHusIMH.

TeMmbl, CBsI3aHHBIE C HENPEPBIBHBIMU CIIyYalHBIMM BEJIMYMHAMH, AKLEHTUPYIOT BHUMAaHHE
IIKOJIbBHUKOB Ha OMUCAaHUM M U3YYEHUH CIYYalHBIX SBJICHHM C MOMOIIBIO HEMPEPBIBHBIX (PYHKIUH.
OcHOBHOE BHHUMAaHHME YAENAETCA IOKAa3aTeIbHOMY W HOPMAJIbHOMY pacIpelesIeHHsIM, IPU 3TOM Ha
0a30BOM YpOBHe TIpEIIoyiaraeTcs O3HAKOMUTEIBbHOE U3yuyeHHue MaTepuana 0Oe3 J10Ka3aTeiabCTB
MPUMEHSIEMbIX (DaKTOB.

B kypce Ha yriy0JieHHOM ypOBHe IIPEAyCMaTPUBAETCS O3HAKOMUTEIBHOE HU3yYEHHUE CBS3HU

MEXAY CIy4ailHBIMHU BETMYMHAMHU U OTIMCAHUE ITOM CBS3H C IOMOIIbIO KOY(PPHUIIHEHTa KOPPETSIIUU U
€ro BEIOOPOYHOTO aHallora. JTH dIIEMEHTHI COJIEpKaHUs pa3BUBAIOT TeMy «JluarpaMmbl pacCeUBaHUY,
M3YYEHHYIO B OCHOBHOM IIIKOJIE, U BO MHOT'OM ONMPAIOTCS HAa CBEJICHUSI U3 KYPCOB alredpsl U r€OMETpUH.

Emé omun »snemeHT coaepxkaHUs YIJIyOJIeHHOrO0 YPOBHS, KOTOPbIM TmIpeajaraercsi B
03HAKOMHUTEILHOM MOPSIIKE — MOCJIE0BATEIFHOCT CTyYaifHBIX HE3aBUCUMBIX COOBITHI, HACTYMAIOIINX
B €IMHUIY BpeMeHH. O3HaKOMJIEHHE C paclpelesieHHeM BEpOsITHOCTEH KOJMYeCTBa TAKUX COOBITHI
HOCHT Pa3BUBAIOIINI XapaKTep U SIBJISCTCS aKTYAIbHBIM JJIs1 OyAYIINX aOUTYpHUEHTOB, TOCTYMAIOIINX Ha
yueOHbIe CTIeIMaTbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HayKaMU, IICUXOJIOTUEH U YIIPaBICHUEM.



B yueOHOM miaHe Ha u3ydeHue yd4eOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKa» Ha 0a30BOM U

yriIyOoa€HHOM ypoBHE OTBOAMTCS 1 ydeOHBIH yac B HEAETIO B TEUEHUE KaXI0TO rojja o0y4deHus, Bcero 68

y4eOHBIX YacoB.

HNPEIMETHBIE PE3YJIbTATBI

K kxoHITy 00y4eHns 00ydaronuiics moIyduT CIeyIONe IPeAMETHbIE Pe3yIbTaThl:

10 kaace
Ba3oBblii ypoBeHb

UuTarh ¥ CTPOUTH TAOIUIIBI U IUATPAMMBI.

OnepupoBaTh NOHATUSIMH: cpelHee apupMeTHUecKoe, MeauaHa, HauOoJblllee, HauMEHbIIEe
3HAYEHHUE, pa3Max MAacCHUBA YMCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHATUSAMHU: CIIy4alHBIM OSKCIIEpUMEHT (ONBIT) M  CIy4yailHOe CcoObITHE,
AJIEMEHTapHOE COOBITHE (DIEMEHTAPHBIA MCXO) CIYy4allHOTO OMNBITA; HAXOJIUTh BEPOSATHOCTU B
OTIBITaX C PABHOBO3MOKHBIMH CIyYallHBIMU COOBITUSIMH, HAXOJUTh U CPAaBHUBATH BEPOSATHOCTU
COOBITHI B M3YYEHHBIX CIIy4alHbIX IKCIIEPUMEHTAX.

Haxomute u QopmynupoBaTh COOBITHS: TiepeceueHne W OOBeIUHEHWE MaHHBIX COOBITHIA,
coObITHE, MPOTHBOIIOJIOKHOE JTAHHOMY COOBITHIO; IOJB30BAaThCA JAMarpaMMaMu Oiiepa H
(hopMyIoi ClI0KEHHS BEPOSITHOCTEH MPH pEIIeHNH 3a/1au.

OnepupoBaTh MOHATHUSIMHU: YCJIOBHas BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS; HaXOAUTh
BEPOSITHOCTH C MOMOUIBIO MTPaBHJIa YMHOKEHHUS, C IOMOIIBIO JAepeBa CIIy4alfHOTO OIBITA.
[IpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUSI ITPH PEIICHUH 3a1a4.

OnepupoBaTh MOHATUSAMHU: UCHBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS HUCIBITAHUM, YCIIEX U
HeyJaya; HaXOJWUTh BEPOSITHOCTU COOBITUH B CEpUM HE3aBUCHUMBIX HCIBITAHUN 0 TEPBOTO
ycrexa; HaXOJUTh BEPOSITHOCTA COOBITUI B CEpUU UCTIBITaHUHN bepHymm.

OnepupoBaTh NOHATHAMU: ClIy4yailHas BEJIIMYMHA, PACHpEleiCeHUE BEPOSITHOCTEH, auarpamma
pacnpeeneHus.

Yriay0JieHHbI YPOBEHb

CB0o0O0HO OoTIepUpOBaTh MOHATHAMU: Tpad, Iockuii rpad, cBsI3HBINA Tpad, MyTh B Tpade, memnb,
LIUKJI, IEPEBO, CTEIIEHb BEPIIMHBI, IEPEBO CIYy4allHOrO HKCIIEPUMEHTA.

CB0OOOIHO OmepupoBaTh MOHATUSMU: CIYYaWHBINA AKCHEPUMEHT (OMBIT), CIy4yaiiHOE COOBbITHE,
AJIEMEHTApHOE ClIydailHOE COOBITHE (SJIEMEHTApHBIH HMCXOM) CIIy4alHOTO OIbITa; HAXOAWUTh
BEPOSITHOCTH COOBITHI B OIBITAX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSMHU.

Haxonuts u popmynupoBaTh cOObITHS: IEpecedeHrne, 00beIMHEHUE NTaHHBIX COOBITUMN, COOBITHE,
MIPOTUBOMOJIOKHOE TaHHOMY; MCIIOJIb30BaTh AMArpaMMbl Dijiepa, KOOPAUHATHYIO MPSAMYIO s
pelIeHus 3a/1a4; MO0JIb30BaThCs (POPMYIION CIOXKEHHSI BEPOSTHOCTEH NIl BEPOATHOCTEH IBYX U
TPEX CITy4aifHbIX COOBITHUH.

OnepupoBaTh MOHITUSAMH: YCIOBHAsl BEPOATHOCTb, YMHOKEHHE BEPOSTHOCTEH, HE3aBUCHUMBIE
COOBITHSI, IEPEBO CIy4aHHOTO SKCIIEPUMEHTA; HAXOAUTh BEPOATHOCTU COOBITUH C MOMOIIBIO
MpaBUJIa YMHOKEHHSI, IepeBa CIIy4alfHOTO OMBITA, UCTIOIb30BaTh (POPMYITY MOTHONU BEPOSATHOCTH,
dbopmyny baiieca npu perieHnn 3aqa4; OnpeneisTh HE3aBUCUMOCTh COOBITHI 10 opMyIe U 1o
OpraHMU3aIUK CIYYaifHOTO SKCIIEPHUMEHTA.

[IpuMeHsITh M3ydeHHbIE KOMOMHATOPHBIE (POPMYJIIBI AJIsl MEPEUUCICHUS PIEMEHTOB MHOXKECTB,
AIIEMEHTAPHBIX COOBITUH CITy4aifHOTO OTBITA, PEIICHUS 3a/1a4 110 TEOPHH BEPOSITHOCTEH.
CBOOOIHO OmepUpOBaTh MOHATUSIMH: OWHAPHBIA CIy4alHBI OMBIT (MCHBITAHUE), YCIEX H



HeyJa4ya, HE3aBHCHMBIE WCIIBITAHUSA, CEpUs HCIBITAHUM; HAXOJUTh BEPOSATHOCTH COOBITHIl: B
CEpUHU UCHBITAaHUI 70 MEPBOTO ycIieXa; B CEPUM UCTbITaHUI bepHymin; B OnbITE, CBSI3aHHOM CO
CIIy4aifHBIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH.

CB00OHO omepupoBaTh MOHATUSAMH: CIydallHas BEJIWYMHA, PACIPEICICHUE BEPOSITHOCTEH,
JMarpaMMa pacrpejiesieHus, OuHapHasl cilydyaiiHasi BEIW4KMHA, TEOMETPUUECKOE, OMHOMUAIBHOE
pacnpenencHue.

OnepupoBaTb MOHATUSAMHU: COBMECTHOE pACHpPENEICHHUE [JBYX CIY4YalHbBIX BEJIMYMH,
HCII0JIb30BATh TAOJIUIly COBMECTHOIO paclpeesieHus ABYX CIly4allHbIX BEJIMYUH Ul BbIICICHUS
pacnpeeneHus Kax a0 BeIMUMHBI, ONPEeICHUsI HE3aBUCUMOCTH CIIy4ailHbIX BEJINYMH;
CB0OOJHO OMEpPHPOBATH TOHATHEM MAaTEMATUYECKOTO OXHIAHHUA CIYyYailiHON BEIMYUHBI
(pactpenenenus), MPUMEHATh CBOMCTBA MaT€MaTHYECKOTO OKHUIAHUS IPH PELIEHUH 3ajad,
BBIYMCIISATH MATEMATUYECKOE 0KHIaHuE OMHOMHUAILHOTO ¥ T€OMETPHUUECKOT0 pacpeIeIeHUl;
CBOOOJHO ONEPUPOBATH MOHATUSAMH: JUCIEPCHs, CTaHIAPTHOE OTKIOHEHHE CIydaiiHOM
BEJIMYMHBI, TMPHUMEHATh CBOMCTBA TUCHEPCUU CIy4allHOM BEIMYMHBI (paclpeleNieHus) Ipu
pelIeHUH 3a/ay, BBIYUCIATH JUCHEPCHI0 M CTAaHAAPTHOE OTKIOHEHHE TI'€OMETPUYECKOro U
OMHOMUAIBHOTO pacrpeeeHui.

11 kaace

Ba3oBrlii ypoBeHb

CpaBHMBATh BEPOSTHOCTH 3HAYEHU CITy4YalHOM BEJIUYMHBI [10 PACIPEIEICHUIO WU C TOMOIIBIO
Jarpamm.

OnepupoBaTh NOHATHEM MAaTEMATUYECKOTO OKHUJAHMS; IPUBOJUTD NIPUMEPHI, KaK MPUMEHSETCA
MaTeMaTH4ECKOE OKMJAHUE CIy4alHOM BEJIWYMHBI HAaXOIUTh MAaTEMATUYECKOE OXHUAAHUE IO
JAHHOMY PacIpeeIICHUIO.

HmeTsb nmpeacTaBieHne 0 3aKOHE OO0JIbIINX YUCEIT.

HMeTp npeacTaBiIeHnEe O HOPMAJIBHOM PaCIpEeICICHUN.

Yriay0JieHHbI YPOBEHb

BoruncnsaTe BEIOOPOUYHBIE XapaKTEPUCTUKHU MO JTAHHOW BBIOOpPKE U OLEHUBATh XapaKTEPUCTUKH
reHepalbHOW COBOKYMHOCTH JIaHHBIX II0 BBIOOPOYHBIM XxapakrepucTtukam. OIlleHUBaTh
BEPOSITHOCTH COOBITUH W MPOBEPATh NPOCTEHIINE CTATUCTUYECKUE THIIOTE3bl, IOJIb3YSACh
W3YYEHHBIMU PACIpeIeICHUSIMHU.

MPUBOJUTH TPUMEPHl 3ajad, NPUBOASIIIMX K T[OKa3aTeIbHOMY pacHpelesieHuIo, 3ajad,
MPUBOIALINX K HOpMaIbHOMY pactpenenenno. OnepupoBarh NOHATUAMU: (PYHKIUS TIIOTHOCTH
BEPOSITHOCTH MOKA3aTEIILHOTO pacnpeaeneHusi, (GyHKIHS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHusi, GyHKIHS INIOTHOCTH U CBOMCTBA HOPMAJILHOTO pacIpe/leIeHNUS;

OTpeaensaTh KO3PPHUINEHT TUHEHHON KOPPETSAIH, BEIOOPOUHBIN KOA(D(OULIHEHT KOPPEISAIHH.

COJEPKAHUE OBYYEHMUA

10 kiace

[IpencraBneHne AaHHBIX C MOMOINBIO Tabmui U auarpamm. CpeaHee apudMeTHdyecKkoe, MeauaHa,
HauOoJIbIICE M HAUMEHBIICEC 3HAUCHUS, pa3Max, JUCIEPCUS M CTaHJAPTHOE OTKIOHCHUE YHCIIOBBIX
HaOopoB. I pag, ceasmuwviii epagh, nymu 6 epaghe; yuxivt u yenu. CmeneHnsv (8aieHMHOCMb) GEPUIUHDL.
I'pagher na nnockocmu. /lepegws.

2 KypcrBOM Bbl/ie/IeHbl 371eMEHTHI COZlepKaHUs, U3y4yaeMble Ha yI1y6J1eHHOM YPOBHE



CrnydaiiHple SKCIIEPUMEHTHI (ONBITHI) W CIy4alHbIE COOBITHS. DJEMEHTapHbIE COOBITHSA (MCXOJBI).
BepositHOCTB citydaitHOrO coOBITHS. BIM30CTh 4acTOTHI U BEpOSTHOCTU coObITHH. CitydaiiHbIE OTIBITHI C
PaBHOBO3MOXKHBIMU ~ DJIEMEHTAPHBIMH ~ COOBITHSAMH.  BeposTHOCTH  COOBITHH B OMBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepanuu HaJ COOBITHSAMU: TMEpeceueHHe, 00beTUHEHNE, POTHBOIOIOXKHBIE COOBITHS. JlnarpaMMbl
Oiinepa. opmyna CIOKEHUs BEPOATHOCTEH.

VYcnoBHas BEpOATHOCTb. Y MHOKEHHUE BEPOSTHOCTEH. JlepeBo ciydallHOro skcrepumeHta. dopmyiia
oJTHOM BeposiTHOCTH. @opmyna Batieca. HezaBucuMbIe COOBITHS.

Komb6unatopraoe npasmiio ymHokeHus. [lepecranoBku u akropuan. Yncno coderanmid. TpeyronbHuk
[Tackans. ®opmyna 6uHoma HeroToHa.

bunapHplii ciydaliHbIl ONBIT (MCHBITaHUE), ycrex M Heynada. HesaBucumblie ucnbitanus. Cepus
HE3aBUCUMBIX UCTIBITAHUH JI0 TIEPBOTO ycnexa. [lepecmanosxku u ghakmopuan. Yucio covemanuil.
Cepus He3aBUCUMBIX HcTbITanuid beprymnu. Crnyuatinwlii 6b100p U3 KOHEUHOU COBOKYNHOCHIU.
Crnyuaiinas BennunHa. Pacnpenenenue BepostHocTei. Jmarpamma pacnpenenenus. Onepayuu Hao
cayyaunbiMu eeaudunamu. bunapnasa cnyvaunasa eéenuuuna. Ilpumepsl pacnpeneneHuid, B TOM YUCIE,
reoMeTpruecKoe 1 OMHOMHAIILHOE.

Coemecmnoe pacnpeodenenue 08yx cuyuatinvlx eauyun. Hesasucumvle cayuatinble 6enuyunbi.
Mamemamuueckoe odxxcudanue cayuanHou eenuduHvl (pacnpeodenenus). Ilpumepvl npumenenusl
MamemMamuyecko2o 0dxcuoanusi (cmpaxoeanue, nomepes). Mamemamuueckoe odcuoanHue OUHAPHOU
cayyaiinol eenuduHvl. Mamemamuueckoe odxcudanue CyMMbl CIYUAUHLIX eeauyuH. Mamemamuueckoe
02HCUOAHUE 2e0MEMPUUECKO20 U OUHOMUATILHO2O pachpeoeneHUll.

Hucnepcus u cmanoapmuoe omkioOHeHue CIy4atiHou eIuduHbl (pacnpeoenenus). ucnepcus ounapuoi
cayyaiinou eenudunsl. Mamemamuueckoe oxcudanue npouzsedeHusi U OUCHePCUs CYMMbl He3a8UCUMBIX
CyYaunblX eenuduH. Jlucnepcuss u cmanoapmuoe OMKIOHEeHUe OUHOMUATLHO20 pAcCnpedeneHus.
Jlucnepcus u cmanoapmuoe omkiIOHeHUe 2e0MemMpPUYEcKo20 pacnpeoeieHusl.

11 kaace

YucnoBble XapakTEpUCTHKHM CIy4allHBIX BEJIMYMH: MaTEeMaTH4YeCKOe OXHMJaHWe, JAUCHEepCUs U
CTaHJApTHOE OTKJIOHEeHHe. [Ipumepsl mpuMeHeHs: MaTEMAaTHYECKOTO 0KUJAHU, B TOM YHUCIIE B 3a/1a4ax
U3 TOBCEIHEBHOW KU3HM. Maremarndeckoe OXKuJaHue OWHApHOM CilydalHONH  BEJIMYMHBI.
MaremaTHueckoe OXHJaHHE CyMMbl CIy4alHBIX BEIMYUH. MaTeMaTudyeckoe OXKHUIAHWE U TUCIepcus
reOMEeTPUYECKOro 1 OMHOMHUAIBHOTO paclpeiesIeHu.

Hepasencmeso Yebvuuésa. Teopema Yeoviuésa. Teopema bepuynnu. 3aKoH OOJBITUX YHCEI M €r0 POJIb
B Hayke, NpHpoje U oluiecTBe. BeIOOpOUHBI MeToA HccieqoBaHUN. Boibopounvle Xapakmepucmuxu.
Oyenusanue eepoamnocmu coovimusi no 6b100pouUHbLIM OanubiM. [Ipoeepka npocmeriwux 2unomes c
NOMOWbIO U3YYEHHBIX PACHpeOeNeHUl.

[IpuMepbl HENPEepBIBHBIX CIyYalHBIX BENUYUH. PYHKYUA NIOMHOCMU GEPOAMHOCMU PACHPeOeNeHUs.
Paenomepnoe pacnpedenenue u e2o ceoticmea. 3adauu, npugooAwue K HNOKAZAMENbHOMY
pacnpeoenenuro. lloHATHE O IUIOTHOCTH pacrpeneseHus. 3ajaud, MPUBOJAIINE K HOPMAIbHOMY
pacnpenenenuto. IloHaTHe O HoOpMalbHOM pactpeneneHun @PyHKyus HIOMHOCMU 8EPOSAMHOCMU
NOKA3AMeNbHO20 pacnpeoeneuss, QYHKYUs niomHOCMU 8EPOAMHOCIU HOPMANbHO20 pPACNpeOeNeHUs.
DYHKYUA NIOMHOCIU U CBOUICMBA HOPMATILHO20 PACNPeOeNeHUs.

IlocnedosamenbHocms OOUHOUHBIX HE3ABUCUMBIX COObIMuUU. 3adauu, npusodswue K pacnpeoenenuio
Ilyaccona.

Kosapuayus 0eyx cayuatineix eenuuun. Koapguyuenm nunetinoii xoppenayuu. Coeémecmmvie
HabnooeHuss 08yx GenuduH. Bvibopounvlil xodgduyuenm roppenrayuu. Paznuuue medncoy nuHetiHou
CBA3b10 U NPUUUHHO-CTIE0CEEHHOT C8A3b10. JIunelinas pespeccus, Memoo HAUMEHbUUUX K8AOPAmMO8.



TEMATHYECKOE IINTAHUPOBAHMUE

10 kaace

ba3oBelii ypoBeHb

YrnyOneHHbIH ypOBEHb

(4 9)

HanMEHbIIee 3HAUCHUS, Pa3Max,
UCTIepCHs, CTAHAAPTHOE
OTKJIOHEHHE YHCIIOBEIX HA0OPOB

JJaHHBIX. HaXOJIHTI) OIIMCAaTCIIbHBIC
XapaKTCPUCTHUKU TaHHBIX.
BI)IJIBI/IFaTB, KPUTUKOBATH
TUIIOTE3bI O XapaKTepe CaydyaHon
N3MCHYUBOCTH U OIIPEACITAIOIINX
e€ pakTopax

[TyTh B rpade. Llenn u
UKL ['padbl Ha
r1ockocTu. Jlepeo
CIIy4ailHOr0 SKCIIEpPUMEHTA

HasBanue pasgena OcHoBHoOe cojiepKaHue OcHoBHbIe BUBI AesTensHOocTH | Ha3panue paszgena OcHoOBHOe cofiepKaHue OCHOBHBIE BUBI
(Templ) (KOMUYECTBO 00yJarommxcs (TemMbl) (KOIHYECTBO JIeSITENbHOCTU
4acoB) 4acoB) o0y4Jaronmxcs
IIpencraBnenue IIpencraBieHne JaHHBIX C W3Bnekats nHGOpMAIHIO U3 Onementsl Teopuu  [['pad, cBsA3HBIH rpad, [IpencraBisaTs
MaHHBIX U [TOMOIIIBIO TAOJIHUI] U UarpaMM.  (TabJIHIl M MarpaMM, UCIonb30BaTh rpados (3 4) [peicTaBIEHUE 3a]Ia4H C 00BEKTHI U CBS3H
orvcaTenbHas Cpennee apudmernieckoe, TaOJIUIIBI U TUATPaMMBbI IS noMoIpio rpada. CTernenp [MeXIy HUIMH C
CTaTUCTHKA MennaHa, HanOolbIIee u MPEJCTAaBIEHUS CTATHCTHYECKUX (BaJIEGHTHOCTB ) BEPIIMHBL noMoInipko rpada,

HaXOOUTD ITYTU MEXOY
BepLIMHaMU rpada.
Briesste B rpade
I 1 TUKIIBI.
CTpouTh AepeBO 10
OTHCAHWIO
CITy4aifHOTO OIbITA,
OMUCHIBATH CITydyaliHbIE
COOBITHSI B TEPMHHAX
ImepeBa.

Pemate 3agaun ¢
TTOMOIITLI0 TpadoB

Cry4aifHbIe OTIBITHI
1 CIy4ailHbIe
COOBITHS, OIBITHI C
[PaBHOBO3MOKHBIMHU
HIIEMEHTAPHBIMH
MCXOaMU

(39

Ciy4aliHble SKCTIEPUMEHTHI
(OIIBITHI) M CITy9aitHBIE COOBITHSI.
JJeMEeHTapHbIE COOBITHS
(ucxonpl). BepositHOCTB
CITy9aifHOTO COOBITHSL.
BeposTHOCTH COOBITHII B OITBITAX
C PaBHOBO3MOKHBIMHU
PJIEMEHTAPHBIMH COOBITHSIMU.
[IpaxkTuyeckas padorta

Brinenars Ha npuMepax
Cily4JaifHble COOBITHS B OIIMCAHHOM
CIIy4ailHOM OIMBITE.
DopMyIMpOBaThH YCIOBUS
[IPOBEIEHUS CIyYaiiHOIO OIIbITA.
Haxoauth BEpOSTHOCTH COOBITHH B
OIIBITAX C PABHOBO3MO)KHBIMH
MCXOJaMHU.

MozeaupoBaTh ONbITHI
[PAaBHOBO3MO>KHBIMH

CirygaliHBI€ OTIBITHI,
CITydaiiHbIe COOBITHS
Y BEPOSTHOCTH
COOBITUI

CRY

CrrygaifHbIE SKCIIEPIMEHTHI
(OTIBITHI) M CTy4alHBIC
COOBITHA. DIIeMEHTapHBIE
COOBITHS (MCXOIIBI).
BeposTHOCTh ci1y4aiiHOro
coObITHA. BeposTHOCTH
COOBITHI B OIBITaX C
PaBHOBO3MOXKHBIMH
HJIEMEHTAPHBIMH COOBITHSIMU

Breiaenars u
OMUCHIBATH CITy4YalHbIE
COOBITHS B CITy4aifHOM
OIIBITE.
DopMynUpOBaTh
YCIIOBUS IPOBENCHUS
CIIy4allHOro OIbITa.
Haxomuts
BEPOSITHOCTH COOBITUI
B OIBITaX C

COOBITHSIMHU,
CIIOKECHHE
BEPOSATHOCTEN

repeceucHre, 00beMHEHNE
COOBITHIA, TPOTHBOIMOTIOKHBIE
COOBITHSL.

1 CIIOBECHOE OITUCAHNE COOBITUI
11 QOPMYITMPOBKH U

1300pakeHus: O0bEAMHEHUS U

MHOKECTB M COOBITHH,
[IPOTUBOIMOIOKHBIE

MHOXXECTBAMU H
COOBITHSIMH.
CroxeHne )51

coObITHsL. Dopmyna

PJIeMEHTapHBIMH UCXOJIAMH B XOJIE [PaBHOBO3MOYKHBIMHU
MPAKTHUIECKON PabOThI DIIEMEHTapHBIMU
Onepanuu Hag Oneparuu HaJ| COOBITHSMH: Mcnonb30BaTh AuarpaMmsl Jitniepa (Onepanuu Haj|llepeceuenue, oObemuHenne |[Mcnonp3oBaTh

Imuarpammsl Jiliiepa u
BepOanbHOE OMKCaHue

COOBITHI NPH




(349) Hduarpammel Jitnepa. @opmyna  |mepecedeHus COOBITHI. [YMHO)KEHUE CII0)KEHUS1 BEpOATHOCTEN BBITOJIHEHUN
CJIO’KEHUS BEPOSITHOCTEN PemmaTe 3a1a4u ¢ UCMONB30BAHUEM [BEPOSTHOCTEH. Y cii0BHas BEPOATHOCTb. oreparuii Hax
(hOpMYITBI CTTOXKEHHUS BEPOSITHOCTEH |Y CIIOBHAS 'YMHOKEHHE BEPOSTHOCTEH. (COOBITHSIMU.
'Y cnoBHas Y cii0BHast BEPOSITHOCTb. PemaTe 3a1aun Ha HAXOXKAEHUE BEPOSTHOCTb. DopMyI1a yCI0BHON OneHnBaTh H3MEHEHUE
BEPOSITHOCTD, 'Y MHOXXEHHE BEPOSATHOCTEN. BEPOSITHOCTEH COOBITHH, B TOM He3aBucumele BeposiTHOCTH. Dopmyiia BEPOATHOCTEN
nepeBo ciydaiiHoro |[lepeBo ciryyaitHOro YHCIIE YCIIOBHBIX C TOMOIIBIO COOBITHS MMOJTHOW BEPOSITHOCTH. cOOBITHIA IO Mepe
oIbITa, (hopMyIIa pKkcnepuMenTa. @opmMysia NOJHOM|AepeBa CIIy4alHOTO OIbITA. (5 4) Dopmyna baiieca. HACTYILJICHUS JPYTUX
MOJTHOM BeposTHOCTU. HezaBucumeble OnpenensaTs He3aBUCUMOCTh He3aBucuMbIe COOBITHS COOBITHI B CITy4aliHOM
BEPOSITHOCTH U COOBITHUS coObITHIA TTO hopMyIIe U TT0 OIIBITE.
HE3aBUCUMOCTb OpraHu3zanunu CJ'Iy‘-IElfIHOFO OIIbITa Pematn 3aga4u, B TOM
COOBITHI qHCIIe C
(6 9) MCIIOJIb30BAaHUEM
iepeBa Cliy4aifHOTro
orbiTa, hopmy
CIIOKCHUA U
[YMHOKEHUS
BEPOSITHOCTEN
DJIEMEHTHI KomMOnHaTopHOE ITpaBHIIO M cronp30BaTh MPaBUIIO DIIEMEHTBI KoMmOunaTopHoe nmpapmwio  [QopMyIHpoBaTh U
koMOuHaTopuk (4 |[yMHOKeHHs. [TepecTAHOBKM U [YMHOMEHUS TS TEPCUHCIICHUSI KoMOuHaTopuku (4 |[yMHOKeHHs. [TepecTaHOBKH |[TOKa3bIBaTh
) haxTopuan. Yncmo coueranmid.  [COOBITUH B CIIyIaifHOM OITBITE. ) 1 dakropuai. Yucio KOMOHHATOPHBIC
Tpeyronsuuk [Mackans. ®opmyina([loas3oBaThes GopMyioi U coueTaHul. TpeyronbHUK (haKThIL.
ouroma Herorona TpeyroapHukoM Ilackans ns [lackamns. @opmyna 6mHOMa |Mcronp30BaTh
omnpeneneHus Yuciia CoueTaHui Hprorona [PaBUJIO YMHOXKEHUS,
M3y9eHHbBIE
KOMOMHATOPHBIE
(hopMyITBI I
MepedrCIeHuUs

PIIEMEHTOB Pa3THYHBIX
MHOKECTB, B TOM
YUCITE DIIEMEHTAPHBIX
COOBITHI B CITy4aiiHOM
OIIBITE.

TToms30BaThCs
(hopmyon u
TPEYTOIELHUKOM
Tlackamns s
OMpEEIeHUs] Ynca
COUYCTAHUM.
[TpumeHsTs popmyIry




ounoma HeroTona JJIsL

peoOpa3oBaHus
BBIPAKEHUI
Cepun buHapHBII cirydalHbIN OIBIT Pa3buBaTh CroXKHBIE Cepun BuHapHBIi ciryuaiiHbIi onbIT [Pa30MBaTh CIOKHEIE
[ocJeI0BaTeNbHBIX |(MCIBITaHKE), YCIIEX U Hey/lada. PKCIEPUMEHTHI Ha OT/IeNTbHbIe MOCJICIOBATENBHBIX ((MCIBITAHHE), YCIIEX U SKCIIEPUMEHTHI Ha
VICIIBITAHUH HezaBucruMble UCTIBITaHUS. VICITBITAHUSI. VCITBITAHUI. Heynauya. HesaBucumsle OTZIENIbHbIE
(39) Cepust He3aBUCHUMBIX HCIIBITaHUN (OCBauBaTh MMOHATHA: UCTIBITaHue, |crbITanus ucneitanus. Cepust VICTIBITAHUSI.
o epBoro ycnexa. Cepus Cepusl HE3aBUCUMBIX UCIIBITAHUNA.  [BepHysun. HE3aBUCUMBIX HUCIIBITAHUN J0 [PemaTh 3a1a4u Ha
HE3aBUCUMBIX UCIIBITAHUM TIpuBOAMTH IPUMEPHI CEPUIA CryuaitHelii BeIOOp [mepBoro ycmexa. Cepust [TOMCK BEPOSITHOCTEN
bepuymiu. HE3aBUCUMBIX UCIIBITAHU. 113 KOHEYHOMN HE3aBUCHUMBIX UCIIBITAHUN  |COOBITHI B CEpUU
[IpakTudeckas pabdora ¢ Pemrats 3a/1a4n Ha MMOUCK COBOKYITHOCTH bepuymmu. CiryJaiHbIi KCTIBITAHU J10
MCIIOJIb30BAHNUEM JJIEKTPOHHBIX  [BEpOSTHOCTEH coObITHIA B cepun |5 u) BBIOOp M3 KOHEYHOM [EPBOro ycrexa v B
TaOIIHII VICIIBITAaHU JI0 IIEPBOr0 yCIEXa U B COBOKYITHOCTH. CepUAX MCIBITAaHUN
cepusiX uclbITaHui bepHysum. [IpakTrdaeckas pabota ¢ bepHyim, a Takxe B
M3y4ath B X0J1€ IPAKTUYECKOU HCIIOJIb30BAHUEM ONBITax CO CIy4YalHbIM
[pabOTHI C UCIIOJH30BAHUEM AIIEKTPOHHBIX TAOJHIL BBIOOPOM M3 KOHEYHOU
PIIEKTPOHHBIX TaOJIHLl BEPOSTHOCTH COBOKYITHOCTH C
COOBITHH B CEPUSX HE3ABUCUMBIX WCTIONB30BaHUEM
VICTIBITAHU I KOMOWHATOPHBIX
(haxToB U (hOpMYyII, B
TOM YHCIIE B XOJC
MPaKTHIECKOW pabOTHI
C IpPUMEHEHUEM
CTaHJAPTHBIX
(byHKIwit
CiryuaiiHble CirydaiiHasi BEeTHMYMHA. OcBauBaTh NOHATUS: ciiydaiiHass  |CiydaiiHble CiiydaiiHasi BeIMYMHA. OcBanBaTh MOHSTHSL:
BEITVMYNHBI 1 Pacripenenenne BepoSsTHOCTEN.  [BEMYMHA, paclpeeeHue, BEITHIHHEI Pacnpenenenue ClTydaiiHas BETM4MHA,
pacripenienneHus JlnarpamMma pacrpenencHusL. Tabnuia pacnpeneieHus, W paclpeielicHusl  [BEpOSATHOCTEW. JlmarpamMma  pacipezencHue,
(6 9) CymMa 1 ipor3BeieHre mIarpaMma pacripeaeneHusl. (14 q) pacnpenenenns. Onepanny  (rabnmma
ciny4ailHeix BenuuuH. [Ipumepsr [[IpuBoauth mpumepsl HaJl CIIy4aliHbIMU [pacnpeaeacHus,
pacpeneneHuii, B TOM YUCIe [pacIpenencHuii, B TOM 4KCIIe BenuuuHamu. [Ipumepsl Imuarpamma
FEOMETPUIECKOE U TEOMETPUIECKOTO U pacnpenencHuid. buHapHas  [pacnpeneneHusl.
OHHOMMAJIbHOE OuHOMuanbHOro. CpaBHUBATH ClTydaiiHas BETMYMHA. HaxoauTte 3Ha4eHNs
[pactpeneneHyst CryJaiHbIX I"'eomeTpHueckoe CYMMBI U
BEITMYHH pacrpesieneHue. MPON3BENCHUS
HaxoauTs 3Ha4eHUs: CyMMBI U brHoMuaneHOE CITydallHbIX BEJIMYMH.
MIPOU3BENCHHMSI CITy4ailHbIX pacripesieNieHHeE. Ctpoutb OMHapHBIE

BCIIMYMH.
CTpOI/ITL " pacCrio3HaBaThb

MaTeMaTn4yeckoe 0)KHJaHNe
CITy4ailHOW BEINYMHBL

[pacripeaciiCHUs 110
OIMUCAHUIO COOBITUI B




reOMETPUYECKOE M ONHOMHAITBHOES
pacrpeseneHue

CoBMECTHOE pachupe/eieHue
JIBYX CITy4alHBIX BEJUYHH.
HesaBucuMmele ciryyaiiHbIe
BelTMUKHBL. CBOMCTBA
MaTeMaTHUYECKOro
oxugaHus. MatemaTuyeckoe
OKUaHKEe OMHAPHOU
CITy4aifHOW BEIUYUHBI.
MaTteMaTH4IecKoe OXKUaHNE
FEOMETPHUY CKOT'O U
OMHOMUAJIBHOTO
pacnpeneneHui. Jlucnepcus
Y CTaHJaPTHOE OTKJIOHCHUE.
Jlucniepcust OnHApHOM
CITy4aifHOM BEJIUYUHBI.
CBo¥iCTBa TUCTIEPCUHL.
MareMaTHuecKoe O)KUIaHNE
MTPOU3BEICHUS U JUCTIEPCHS
CYMMBI HE3aBHCHMBIX
CITy4ailHbIX BEJIMYMH.
Jlucniepcrst OMHOMUATTEHOTO
pacripeneneHus.
[IpakTrueckas pabora ¢
VCIIOJTb30BaHHEM
DJICKTPOHHBIX TaOJIHIT

CITy4JallHBIX OIBITAX.
CTpouts 1
[pacro3HaBaTh
FCOMETPUUECKOE U
OMHOMHAJIBHOE
pacrnpenencHusl.
Pemates 3a1aun Ha
BBIUVICIICHHE
MaTeMaTHIECKOTO
OJKHJTAaHUSI.

CTpOUTH COBMECTHBIE
pacmpeeneHusl.
M3yyaTh CBOMCTBA
MaTeMaTHIECKOTO
okuanus. Peniath
3a/1a9H C TIOMOIIIO
M3y4EHHBIX CBOMCTB.
[To n3yueHHbIM
(dhopMyITaM HaXOUTh
MaTeMaTHYECKUE
OXKUJaHUSI CITy4alHbIX
BETMYUH, IMEIOIIIHX
TEOMETPUIECKOE U
OMHOMHAJIBHOE
pacripeneneHs
(OcBanBaTh MOHATHSA:
TUCTIepCHS,
CTaHIAPTHOE
OTKIJIOHEHHE
ClIy4allHOM BENHYKHBIL.
Haxomute aucriepcuto
10 pacIpeieneHnro.
M3yuaTh cBOMCTBA
TUCTIEPCUH.

[1o u3y4yeHHbIM
(hopMyaM HaXOIUTh
TTACIIEPCUIO
OMHOMHATIBHOTO

pacrpeaciiCHus, B TOM




qICIIe B XOJE
MPaKTUIECKON paOOThI

O0o00I111IEHNE U

OnucartelbHasi CTaTUCTHKA.

TIoBTOpATH U3y4YEHHOE U

cucTeMaTH3aIus CryyaiiHble OIBITHI U BBICTPaUBaTh
BHAHHUN BEPOSITHOCTHU CIIy4alHbIX CUCTEMY 3HAHUU
(5 q) coObITHiA. Omieparuu Ha
COOBITHUAMU. DIIEMEHTHI
KOMOMHATOPHKH, CEPUH
HE3aBHCHUMBIX HCIBITAHUH
11 knacc
ba3oBrliil ypoBeHb Yry0OiaeHHbII ypOBEHb
HasBanue paznena OCHOBHOE coJiepKaHne OCHOBHBIE BUJIBI Hassanue pasnena OCHOBHOE CoOfiepKaHuE (OCHOBHBIE BUIBI
(TemMbr) (KOITMYECTBO NIESITENILHOCTU (Tembl) (KOIMMYECTBO JESITENIbHOCTU
JacoB) 00yJaFOIIIX CS JacoB) 00yJaIOIIUXCS
Pacnipenenenune TTocenoBaTeNnsHOCTL BeIAEATE 110 ONMCaHUIO
[lyaccona OJMHOUYHBIX HE3aBUCUMBIX CJIyyailHOro oIbITa
(2 1) cobprTHii. [IpuMep 3amaun, BEITUIMHEI,
MPUBOIAIIEH K pacrpezneneHHBbIE 10
pacnpenenenuto [lyaccona. 3akoHy IlyaccoHa.
[IpakTrdeckas padoTa ¢ Periath 3a/1a4u, B TOM
VCIIOJIb30BAHHUEM 3JICKTPOHHBIX [AHCIIE B XOAE
Ta0IHrIT MMPaKTHIECKOW PaOOTHI ¢
[IPUMEHEHUEM
CTaHAapTHBIX (pyHKIHHA
PIIEKTPOHHBIX TAOIHUI]
MaTemaTHueckoe [IpuMepsl npUMeHEHUs (OcBauBaTh NOHSTUE HenpepriBabie TIpuMepsl HeNpepBIBHBIX 3HAKOMUTHCS
OXHJIaHUE CITyYalHOW [MaTEeMaTHYECKOTO OXKMIAHUS |[MAaTEMaTHYECKOrO CllyyaifHble BETMYMHBl  |CIIy4alHBIX BEIMYHH. [TOHSATUSIMHU
BeTUYUHBI (4 1) (cTpaxoBaHmUe, JOTEpES). OXKUIaHUSI. (pacrpeneneHus), DYHKINS TNTIOTHOCTH HerpepbIBHAS
Matemaruyeckoe oxxuganue ([IpuBoanThs 1 00CYXIaTh |OKa3aTeIbHOE BEpOSITHOCTH. PaBHOMepHOE  [cityuaiiHast BeTMYHHA,
CYMMBI CTy4allHBIX BETUUUH. [[IPUMEPHI IPUMEHEHUSI  |[M HOPMAJIHOE pacrpenenenue. [Ipumepsr HEMPEPbIBHOE
MaTtemaTHyecKkoe OXXHIaHHEe |[MaTeMaTHYECKOro pacnpenenenust (4 1) 3azad, MIPUBOIAIINX K pacnpenenesue,
TEOMETPUIECKOTO U OKUJaHUS. MMOKAa3aTENbHOMY U K (YHKIUS TNIOTHOCTH
OMHOMHAJIBHOTO Brruncnare HOpMaJILHOMY BEPOSTHOCTH.
pacripenienieHui MaTEeMaTHYECKOe pacnpenencHuaMm. Oynkimss  [Haxoguts BeposiTHOCTH
0XKUJaHUE. MJIOTHOCTH BEPOSITHOCTH COOBITHI 1O TAaHHON




M crnonp30BaTh MOHSITHE
MaTeMaTHUECKOI'0
0)KMJIaHHUS U €0 CBOMCTBA
[IpY PELLICHUU 3a]1a4.
HaxoauThk o U3BECTHBIM
hopmyaam
MaTeMaTUUECKOe
0XKUJaHUE CYMMBI
CIIy4ailHbIX BEJIMYHH.
HaxoauTek o U3BECTHBIM
hopmysam
MaTEMaTUUECKHE
OXKUaHUS CITyYalHbIX
BEITUYMH, UMCIOITHX
TeOMETPUIECKOE U

[OKa3aTEIbHOrO
pacnpeneneHus. yHKuus
IIJIOTHOCTU BEPOATHOCTH
HOPMAJIBHOT'O PacIpeaesICHUs

(hyHKIIMH TUIOTHOCTH.
3HAKOMHTLCS C
ITOHSTHSIMU
[MOKa3aTeIbHOE
pacrpeencHue,
HOpMaIbHOE
pacmpeencHue.
Br11enaTs 110 OMMcaHuIo
CITy4ailHbl€ BEJIMYMHBI,
[pacIpeneeHHbIe 10
MMOKa3aTEeIIbHOMY
3aKOHY, TI0
HOPMAaJIbHOMY 3aKOHY.
Pa30bupats mpumepsl
3ajad, MPUBOASAIINX K

OMHOMHUAIBHOE [MOKa3aTENbHOMY
pacrpeneneHus [pacTpeereHnIo U K
HOPMaJIEHOMY
[pacrpeneNIeHuIo
Jlucniepcus u Jucniepcus u crangaptHoe  |(OcBanBaTh MOHATHS: ONEeMEHTHI ['enepanbHas COBOKYMHOCTh M [OCBaMBAaTh MOHSITHUS:
CTaHIAPTHOE oTKIIOHEeHue. Jlucnepcun UCTIepCHSI, CTAHJAPTHOE |MaTeMaTHYECKOH CITydaiiHast BRIOOpKa. reHepaigbHas
OTKJIOHEHHE TEOMETPUIECKOTO H OTKJIOHEHWE CITy9ailHOW  |CTaTUCTUKU 3HAKOMCTBO C BRIOOPOYHBIMH  |COBOKYITHOCTb,
CITy4aifHOW BEIMYMHBI [OMTHOMHAJIBHOTO BEJTUIHHBL. (6 1) xapakrepuctukamu. OreHka  [BeIOOpKa, BEIOOPOUHOE
(49 [IpakTrueckas padora ¢ pacrpenecHus. CpPEmHEro U JUCIICPCHH cpenHee U BEIOOpOTHAS
MCIOTH30BAaHIEM Haxoauts aucnepcuto o TeHepPaIbHON COBOKYITHOCTH C  |[THCHEPCHSL.
PIIEKTPOHHBIX TaOIHI] pacIpeneneHuro. MTOMOTIIBIO BEIOOPOYHBIX Brranciars
HaxoauTh 1o W3BECTHBIM xapakTepucTuK. OlleHNBaHUE [BHIOOPOYHBIC

(hopMynam TuCTIepCHIO
TeOMETPUIECKOr0 U
OMHOMHUATBHOTO
pacrpeneneHusi, B ToM
YHCIIe B XO/Ie
PaKTHYECKOH PabOTHI C
VICIIOJIE30BaHUEM
DIIEKTPOHHBIX TaOJTHIL

BEPOSTHOCTEH COOBITHI TIO
BEIOOPKE.

CratucTryeckas TuInoTesa.
[IpoBepka npocrelmmx
TUIIOTE3 C TOMOLIbIO CBOWCTB
W3y4YEHHBIX pacupeeseHui.
[IpakTuueckas padora ¢
WCIIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0IHLL

XapaKTEpUCTUKU U Ha UX
OCHOBE OLICHUBATh
XapaKTEePUCTUKH
reHEPaJIbHOM
COBOKYITHOCTH.
OcBanBaTh NOHATHS:
CTaTHCTHYECKas
runore3a. OLeHnBaTh
BEPOSITHOCTH COOBITHI 1
MPOBEPATH MpocTeiIme
TUIIOTE3bl HA OCHOBE
BbIOOPOYHBIX JTaHHBIX, B




TOM YHCIIE B XOJIE
MPaKTUIECKON pabOThI

3aKoH OOJIBIIINX YUCET

G

3aKoH OOJBIINX YHCEL.
Br100pOUHBIiT METO
MCCICIOBAHUIM.
[pakTuyeckas padora ¢
HMCIIOIL30BaHIEM
RJIEKTPOHHBIX Ta0JIHI]

3HAKOMUTHCS C
BBEIOOPOYHBIM METOIOM
MCCIIEIOBAHUS
COBOKYITHOCTH JIaHHBIX.
M3yuaTs B X01€
MPaKTHYECKON pabOTHI C
VCITOJIb30BaHUEM
PIEKTPOHHBIX TaOIHI]
MpUMEHEHUE
BBEIOOPOYHOTO METO/IA
MICCIIEIOBAHUS

3aKoH OOJIBIINX YKUCET

(59)

HepasenctBo UeObIéBa.
Teopema Yebbimépa. Teopema
bepnymu. 3akoH OOIBIIMX
qricen. BeIOOpouHbIil MeTo
VCCIIEOBAHNM.

[MpakTudeckas pabora ¢
UCIIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0IHIY

Pazoupatsb
TOKA3aTeNLCTBA TEOPEM.
OcBanBaTh BELIOOPOUHBIHA
METOJ1 UCCIICAOBAHUM, B
TOM YHCIIE B XOJIE
MPaKTUIECKON paOOThI

HenpepriBHblE
Cly4aliHbl€ BETUUMHBI
(pacmipememne- Hus)
(29)

TTpumepbl HEMPEPHIBHBIX
CIIy4yalHBIX BEJIMYHMH.
@DYHKIMS TUIOTHOCTH
pactipeneneHusi. PaBHoMepHOE
pacrpeneiacHue v ero
CBOWCTBA.

OcBanBaTh TOHSTHUS:
HEpephIBHAS CIlydaiiHas
BeIMYUHA, HEITPEPHIBHOE
pactipenenenue, QyHKIUsI
MIOTHOCTH BEPOSITHOCTH.
TIpuBOAUTH IPUMEPHI
HEIPEPBIBHBIX CIyYaliHBIX
BETUYNH.

HaxoauTh BEposSITHOCTU
COOBITHH TIO TAaHHOH
(hyHKITIH TUTIOTHOCTH, B
[TOM 9HCIIe PaBHOMEPHOTO

[pacripeaciCHus

CBSI3b MEXIY
CIy4alHbIMU
senurHamu (6 4)

KoBapuranys aByx cirydailHbIX
BennunH. Koaddumment
Koppemsiuu. COBMECTHBIC
HaOJIO/ICHNSI IBYX BEJTHYHH.
Bb100pOoUHbIi KOXPPUIIHEHT
Koppensuu. Pasznuane Mexy
JIMHEHHOU CBSI3BIO U
MPUYUHHO-CIIEICTBEHHON
cBs13b10. JIMHEHas perpeccusl.
[IpakTrueckas padora ¢
WCIIOJH30BAHIEM SJIEKTPOHHBIX
TaOJIHI]

OcBanBaTh MOHSTHS:
KOBapHUalysl,

K03 (hHUIUEHT
KOpPEISIUHY, JIMHEHAS
3aBHCHMOCTb.
OILIeHUBATH XapaKTep
CBSI3H MEXITY
CITy4aiiHbIMU
BETMYNHAMH, UCXO/A U3
MPUPOJIBI JAHHBIX U
BBIUMCIICHHBIX
XapaKTEePUCTHUK.
cnionb30BaTh




HopwmansHoe 3agauu, TPUBOAIINE K OcBauBaTh MOHSTHUSA: UarpaMMbl
pacripesiefieHye HOpMaJILHOMY HOpMaJIbHOE paccerBaHus s
(2 9) pacnpenencHuio. OyHKIMS  [pacrpeneiicHue. M300payKeHUS
IUIOTHOCTHU U CBOMCTBA BpinensaTs 010 ONUCaHUIO COBMECTHOI'O
HOPMaJIbHOT'O PacOpeIeeHUs. (Cy4YailHble BETMYUHBL, paccenBaHUs JaHHBIX.
[MpakTudeckas paboTa ¢ [pacupeieEHHbIE 110 Haxonutb
HCIIOIb30BaHUEM HOPMaJIbHOMY 3aKOHY. KO3 PHUITUCHTHI OCH
RJIEKTPOHHBIX TAOJIHI] TIpuBOAUTH IPUMEPHI JIMarpaMMsl, B TOM
Bajad, MPUBOISIINX K YHCIIe B XOZIE
HOPMATBHOMY [IPaKTUUYECKOW PabOThI ¢
[pacripenieNneHuro. [IPUMEHEHUEM
Haxonutp uncioBsie CTaHJAPTHBIX (QYHKIHHA
XapaKTEPUCTUKHA
HOPMAJTHHOTO
[pactpeaeneHus mo
M3BECTHBIM (hOpMyJIaM.
PerraTs 3amaun,
CBSI3aHHBIE C
MPUMEHEHUEM CBOMCTB
HOPMAaJILHOTO
[pacripenencHui, B TOM
MHCIIE C UCTIOJIb30BAaHIEM
PICKTPOHHBIX TaOTHI]
IToBTOpEHuUE, TIpencraBiienue TJaHHBIX C [ToBTOpsiTh M3ydeHHOEe 1 |(O6OOIIECHIE U [IpencraBienne JaHHBIX C [oBTOpATH NU3yUYEHHOE U
00001IeH e TTOMOIIIBIO TAOIHUI 1 BBICTPAaNBATh CUCTEMY CHCTEMaTH3aIUs MMOMOIIIBIO TAOJHUI] U TUATPAMM, [BEICTPANBATH CHCTEMY
1 CHICTEMAaTH3aIH mrarpamm, orucaTenbHas BHaHWI 3HAHUI onrcaTeNnbHas CTAaTHCTHKA, 3HAHUI
sHanuit (19 9) CTATUCTHKA, OITBITHI C (11 ) OIIBITHI C PABHOBO3MOKHBIMHU

[PaBHOBO3MOKHBIMHU
DIIEMEHTAPHBIMH COOBITHSIMH,
BEIYHCIICHHE BEPOSITHOCTEH
COOBITHIA C IPIMEHEHUEM
(hopmyn u rpadudIecKux
METO10B (KOOpIMHATHAS
npsiMasi, 1epeBo, AnarpaMma
Oiinepa), ciryyaiiHble
BEIWYMHBI U pacipeneneHus,
MaTeMaTHYECKOE OXKHUIaHuE

CITy4aliHOW BEINYMHBI

9JIEMEHTAPHBIMH COOBITHSIMHY,
BBIYUCIICHUE BEPOSTHOCTEH
COOBITHH C TPUMEHEHUEM
(hopmyr u rpadUIecKuX
METO/10B (KOOpAWHATHAS
npsMasi, IepeBo, JuarpaMma
Olinepa), ciydyaiiHble
BEJIMYMHBI M pacripeiesieHus],
MaTeMaTHYECKOE OXKHJIaHUE
CITydaiilHOM BEITWYHHEI




	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) физического воспитания:
	6) трудового воспитания:
	7) экологического воспитания:
	8) ценности научного познания:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия Общение:
	Регулятивные универсальные учебные действия Самоорганизация:
	Самоконтроль, эмоциональный интеллект:
	Совместная деятельность:

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (1)
	10 класс
	Уравнения и неравенства:
	Функции и графики
	Начала математического анализа
	Множества и логика
	Углубленный уровень Числа и вычисления
	Уравнения и неравенства
	Функции и графики (1)
	Начала математического анализа (1)
	Множества и логика (1)
	11 класс
	Уравнения и неравенства: (1)
	Функции и графики:
	Начала математического анализа:
	Углублённый уровень
	Уравнения и неравенства: (2)
	Функции и графики: (1)
	Начала математического анализа: (1)

	СОДЕРЖАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	Уравнения и неравенства
	Функции и графики
	Начала математического анализа
	Множества и логика
	Углубленный уровень. Числа и вычисления
	Функции и графики (1)
	Начала математического анализа (1)
	Множества и логика (1)
	11 класс Базовый уровень
	Уравнения и неравенства (1)
	Функции и графики (2)
	Начала математического анализа (2)
	Углублённый уровень Числа и вычисления
	Уравнения и неравенства (2)
	Функции и графики (3)
	Начала математического анализа (3)

	РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА «ГЕОМЕТРИЯ» ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ПЛАНИРУЕМЫЕ ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ РАБОЧЕЙ ПРОГРАММЫ КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	10 класс
	На углубленном уровне
	11 класс
	Профильный уровень:

	СОДЕРЖАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ) (1)
	10 класс
	Многогранники
	Векторы и координаты в пространстве

	11 класс Тела вращения
	Векторы и координаты в пространстве
	Движения в пространстве


	РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА «ВЕРОЯТНОСТЬ И СТАТИСТИКА» ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (2)
	10 класс
	Углубленный уровень
	11 класс
	Углубленный уровень (1)

	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	10 класс
	11 класс

	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ

