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HOACHUTEJIBHASA 3AIIMCKA

Jlannas paOouass mnporpaMMa COCTaBi€Ha C LEJIbI0 IJIAHUPOBAHMS,
OpraHu3alyy, KOPPEKUUU U YNPABICHUS YYEOHBIM MPOLECCOM IO H3YUYEHHIO
yuebHoro npeamera «Marematuka» B 10-11 kmaccax I'bBOY COII um. H.C.
Hoposckoro c.Ilog6ensck B 2023-2024 yueGHOM TOy.

Y4eOHbIH KypC «Auredpa 1 Ha4aj1a MaTEeMATHYECKOI0 AaHAJIM3a» ABJISIETCS OJHUM U3
HanOoJiee 3HAYMMBIX B MpOrpamMMme CpeaHero oOiiero oOpa3oBaHUs, MOCKOJIBKY, C OJHOM
CTOpPOHBI, OH OO€cHeurnBaeT HMHCTPYMEHTAIbHYIO 0a3zy i1 H3y4YEHHUS BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JIpyrol CTOpOHBI, (GOPMHUPYET JOTUYECKOE U aOCTPAKTHOE MBILICHHE
oOydJaromuxcs Ha ypoBHE, HEOOXOJIHMMOM JUIsi OCBOEHHUs MH(OPMATHKH, OOLIECTBO3HAHUS,
UCTOPUU, CJOBECHOCTH M JAPYTUX JUCUUIUIMH. B paMkax pgaHHoro ydeOHOro Kypca
oOydarolmuecs: OBJIAJIEBAIOT YHUBEPCATbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas
(bopMynHpyET CBOM TOCTHKEHHS B MaTEMaTHYECKOH (hopme.

VY4eOHbIit Kypc anreOpbl U Havyajl MaTeMaTHYEeCKOro aHalIM3a 3aKIaJblBa€T OCHOBY JIJIS
YCIICIIHOTO OBJIAJCHUS 3aKOHAMU (PU3UMKH, XUMHUHU, OMOJOTHH, TMOHUMAHUS OCHOBHBIX
TEHACHIMI Pa3BUTHUA DKOHOMUKHU U OOIIECTBEHHOW >KW3HH, TMO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOIb30BAaTh WX IS
nanpHeiero oOpa3oBaHMsT W B IOBCEJHEBHOW >KM3HH. B TO ke Bpems oBiageHue
aOCTpakTHBIMH W JIOTHYECKM CTPOTUMH KOHCTPYKIHUSIMHU anredpbl M MaTeMaTH4eCKOI'o
aHallu3a pa3BUBA€T YMEHUE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb,
JOKa3bIBaTh YTBEPKIEHUS C MOMOIIBIO MHAYKIIMH U PacCy’KIaTh JAEIyKTHBHO, UCIIOJIB30BATh
00001IeHNEe U KOHKpETH3alllo, a0CTparupoBaHUE U aHAJOTHI0, (pOpMHpYeT KpeaTUBHOE U
KPUTHUYECKOE MBILLICHUE.

B xoxe u3yuyenus ydyeOHOro kypca «Anrebpa M Hayaida MaTeMaTHUECKOTO AHAIU3a»
oOyyarouiyecsl IMOJIy4al0oT HOBBIM OIBIT PEIICHUS NPUKIAJAHBIX 3a]ad, CaMOCTOSITEIBLHOIO
IOCTPOCHMSI MAaT€MaTUYECKUX MOJEJIEN pEaJIbHbIX CUTYallMii, MHTEPIPETALMU I1OJTYYEHHBIX
PELICHMI, 3HAKOMSATCS ¢ IPUMEPAMHU MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE, HAYKE U



HCKYCCTBE, C BBITAIOIIMMICSI MATEMATHUYESCKIMHU OTKPHITHSIMU U KX aBTOPAMHU.

Y4eOHbIlt Kypc 00amaeT 3HAYUTEITHLHBIM BOCTHMTATEIBHBIM MOTCHIIMAIOM, KOTOPBIN
peanm3yeTcsl Kak depe3 y4eOHBbI MaTepual, CIOCOOCTBYIONIUMN (OPMHUPOBAHUIO HAYIHOTO
MHUPOBO33pPEHUS, TaK W dYepe3 crnenuduky ydeOHOW ACATEIBHOCTH, TpeOyromen
MPOJIOJDKUTEIPHOM ~ KOHIIGHTPAllMA BHHMAHUS, CaMOCTOSITCIbHOCTH, AaKKypaTHOCTH W
OTBETCTBEHHOCTH 3a TOJyICHHBIN Pe3yJIbTaT.

B ocHoBe meTtoanku oOyuyeHHs anreOpe W HadajlaM MaTEeMaTHUECKOTO aHalu3a JICKUT
JESATETHPHOCTHBIN TPUHIIAIT 00yYEHUS.

B crtpykType ydeOHOro Kypca «Anredpa W Hayala MaTEeMaTUYECKOTO aHaJIH3a»
BBIJICTICHBI CIICYIOIINE COAEPIKAaTeIbHO-METOINYECKIE JIMHUU: «YHuClia U BBIYUCICHUS,
«DyHKIMY U TpaduKn», «Y paBHCHHS M HEpaBEHCTBa», «Hauana MaTeMaTHYeCKOTO aHAIN3ay,
«MHOKeCTBa U JIOTHKa». Bce OCHOBHBIE COAEpKATEIbHO-METOAMUECKIE JTMHIH H3y4JatoTCsl Ha
NPOTSDKEHUU JBYX JIeT OOy4YeHHs] Ha YPOBHE CpPEIHETo O00IIero oOpa3oBaHUs, €CTECTBEHHO
JOTIOHSASL IPYT JIpyra W TOCTEIICHHO HACHIIIAsICh HOBBIMM TEMaMU WM pas3zicinamu. JlaHHBIN
y4eOHBIM KypC SBISICTCS WHTETPATHBHBIM, ITOCKOJIBKY 0OBEIUHSET B cebe colepikaHue
HECKOJIBKMX ~ MaTEeMaTHYCCKUX JHUCIMIUIMH, TakKuX Kak anreOpa, TpPUTOHOMETpHS,
MaTEMaTUYCCKUN aHallu3, TCOPUS MHOXKECTB, MaTeMaTHyeckas Joruka u apyrume. [lo mepe
TOrO0 Kak OOydaroniuecsl OBIaJIeBaOT BcE Ooyiee MIMPOKUM MAaTEMaTHYECKHM ariapaToMm, Y
HUX ITOCJICI0BATEILHO (DOPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH MaTEMaTHICCKYFO
MOJIeIb PEabHON CHUTYaIlMl, TMPUMEHSATh 3HAHUS, IOJIyYeHHBICE TPU HM3yYEHUU YIeOHOTO
Kypca, ISl pEIIeHUs] CAaMOCTOATEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKOHN 3a/a4du, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConmepkartenpbHO-MeTOMYECKass  JWUHUS  «YWcaa W BBIYMCICHHS»  3aBepIIaeT
(GopMupOBaHUE HABHIKOB MCIIOIH30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLJIO HA4aTo Ha
yYpOBHE OCHOBHOTO 00111ero oopa3zoBanus. Ha ypoBHe cpenHero o0miero oopa3zoBaHus ocoboe
BHUMaHHE yeNsIeTcss (OPMHPOBAHHIIO HABBIKOB PAIMOHAIBHBIX BEIYHCICHHUH, BKITFOYAOIINX B
ceOs UCTIONB30BaHKE PAIMIHBIX (DOPM 3aIlMCH YHCIIa, YMCHHE JIeNIaTh TPUKHUIKY, BBIITOJIHATD
NpuOMMKEHHBIE  BBIYHMCICHUS,  OICHWBATh  YHUCIOBBIC  BBIPAXKEHHWs, paboTath ¢
MaTeMaTUYeCKUMU KOHCTAaHTaMHU. 3HAKOMbIE OOYy4YalolmUMCS MHOKECTBA HATypPaJIbHBIX,
[EIBIX, PAIIMOHATBHBIX U JEHCTBUTEIBHBIX YUCEN JOIMOJHSIOTCS MHOXECTBOM KOMILJIEKCHBIX
grcell. B KaXIIOM U3 3TUX MHOXECTB PAacCMATPHUBAIOTCS CBOMCTBEHHBIC €My CICIU(PUIESCKUE
3aJlayy ¥ OTepalvu: JCJICHUE HAIlell0, OTIEPUPOBAHIE OCTATKAMU HA MHOKECTBE IEJIBIX YHCET,
0CcOoOBIE CBOMCTBA PAIMOHATIBHBIX U HUPPAIMOHAIBHBIX YHCEI, apu(METHIECKUE OTepaIiu, a
TaK)KEe W3BJIICUCHWE KOPHS HATypalIbHOM CTETICHHM HAa MHOXECTBE KOMIUICKCHBIX YHCEN.
brnarogaps mocinenoBatensHOMY PaCHIMPEHUI0 KPyTa MCIOJIB3YEMBIX YHCET W 3HAKOMCTBY C
BO3MOXXHOCTSIMH WX TPUMEHEHHS JUIsl PEIICHUS pa3InyHBIX 3amad  (popmupyercs
MPEICTAaBIICHUEe O €IMHCTBE MATEMAaTHKH KaK HAyKd W €€ POJM B TOCTPOCHUHM MOJENeH
pEeaNTbHOTO MHPA, MIHPOKO UCTIONB3YIOTCS 0000IIEHNEe U KOHKPETU3AIIHS.

Jluans «YpaBHEHUS W HEPABEHCTBA» pPEaTU3yeTCsl Ha MPOTSHKCHUH BCETO0 OOYYCHHS Ha
YpPOBHE CpeAHero obmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoM paszaene IIporpammel
MPETYyCMOTPEHO pEIICHUE COOTBETCTBYIONIMX 3amad. B pesynbprate oOyuwaromuecs
OBJIAJICBAIOT PA3TUYHBIMA METOJIAMH PEIICHUS PAllMOHAIBHBIX, WPPAMOHATHHBIX,



MOKA3aTEeNbHBIX, JOTAPU(PMHUUECKUX W TPUTOHOMETPUUECKUX YpPAaBHEHWH, HEPABEHCTB W
CHUCTeM, a TaKXkKe 3a]ad, cojepxamux napaMmerpbl. [lonydeHHbIE yMEHHS IIHUPOKO
UCTIONB3YIOTCSl TPH HMCCIEAOBAaHWM (PYHKIHMIA C TIOMOINBIO MPOM3BOAHON, MpPH PELIICHUH
OPUKJIATHBIX 3a7ad W 3a7Jad Ha HaXOXKJICHHE HauOONBIINX W HANMEHBIIUX 3HAUYCHUH
¢ynkumu. [laHHas conepkaTeNbHas JTUHHUS BKIIOYAeT B ce0s Takke (GOpMUPOBAHUE YMEHHIA
BBIMIOTHATH Pacu€Tel Mo (opMmynaM, mpeoOpa3oBaHUsl pPallMOHATBHBIX, UPPALMOHAIBHBIX H
TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakKe BBIPAXKCHHH, COAEpKAIIUX CTEMEHU W
norapudmel. brarogaps u3ydeHUIo anreOpanueckoro Marepuaia MPOUCXOIUT JaidbHEHIIee
pa3BUTHE AJITOPUTMUYECKOIO M aOCTPAKTHOTO MBIIUICHUS OOy4aromuxcs, (HpopMupyrorcs
HaBBIKH JIEAYKTUBHBIX PaCCYXKICHHHA, pabOThl C CHUMBOJBHBIMH (DOpMaMH, MPEICTABICHUS
3aKOHOMEpPHOCTEW W 3aBUCHUMOCTEH B BHJIE PaBEHCTB W HEPaBEHCTB. AireOpa mpejiaract
3¢ (deKTUBHbIE WHCTPYMEHTHI JJIsl PEHICHUs MPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3ajad,
HarJISITHO IGMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKa HAYKH.

ConepxxarenpbHo-MeToAMYecKass TUHUS «DyHKINK U TpaduKu» TECHO MEPEIUIeTaeTCs C
APYTUMU  JIMHUSMU ~ y4eOHOTO  Kypca, TIOCKOJbKY B  KaKOM-TO CMBICIe  3a7aér
MOCJICIOBATEIBHOCTh ~ M3y4YeHUs MaTepuana. V3ydeHwe CTeneHHOW, MOKa3aTeIbHOM,
JorapuMUYECKOH W  TPUTOHOMETPUYCCKUX (YHKIMHA, WX CBOWCTB H  rpaduKOB,
UCTIOh30BaHue (DYHKIMN IJIsi pelieHusl 3a1a4 U3 APYTruX y49eOHBIX MPEAMETOB M PealbHOM
’KM3HU TECHO CBS3aHO KaK C MaTEeMaTHYECKUM aHAIM30M, TaK M C PEHICHHEM ypaBHEHWH U
HepaBeHCTB. [Ipu »3ToM Oonbllloe BHUMaHUE ynensieTcs (pOpMUPOBAHUIO YMEHHUS BBIpaXaTh
dopMylnamMu 3aBUCHMOCTH MEXKAY pa3IMYHBIMU BEJIMYMHAMHU, HUCCIIENOBATh MOJyYCHHbBIE
byHKIIMU, CcTpouTh WX Tpaduku. Marepuan 3TOH cojepiKaTeIbHON JIMHUM HAaleleH Ha
pa3BUTHE YMEHUU W HABBIKOB, MO3BOJISIIOLIMX BBIpAXaTh 3aBUCUMOCTUA MEXKIy BEIMYMHAMU B
pasIUyHON (opMe: aHAUTUTHIECKOH, rpaduueckoil U cioBecHou. Ero nsyuenue crocoOCTByeT
Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHI0 W KOHKpPETHU3AIlWH,
UCIIOJIb30BaHUIO aHAJIOTUM.

ConepxarenbHas nuHua «Havana MaTeMaTH4eCKOro aHain3a MO3BOJISIET CYIIECTBEHHO
PaACHIMPUTDH KPYT KaK MAaTEMAaTHYECKUX, TaK U MPUKIATHBIX 33/1a4, JOCTYIMHBIX 00YyJarOIIIMCS,
TaK KaK y HUX TMOSBJISETCS BO3MOXHOCTh CTPOUTH TPadUKHU CIOKHBIX (QYHKIIMMA, OTIPEIEIISITh
WX HaumOOJNBIINE W HAWNMEHBIINE 3HAYCHUS, BBIYUCIATH IUIomanud (uryp um oOBEMBI Ten,
HaXOJUTh CKOPOCTH M YCKOpEHHs IpoleccoB. [/laHHas conepkaTenbHas JHMHUS OTKPBIBAET
HOBBIE€ BO3MOXKHOCTH TIOCTPOEHUSI MaTeMaTHUYECKUX MOJIEJICH peabHbIX CUTYaIUil, O3BOJISIET
HAXOJUTh HAWIIYYIIEE PEUICHHWE B MPUKIATHBIX, B TOM YHCII€ COIMATIbHO-IKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHUYECKOTO aHajh3a CIIOCOOCTBYET pPa3BUTHUIO
a0bCTpakTHOTO, (HOPMATHHO-TIOTUYECKOTO U KPEATUBHOTO MBIIUICHHS, JOPMUPOBAHUIO YMEHUN
pacmo3HaBaTh TMPOSBICHHUS 3aKOHOB MATEMAaTHKH B HayKe, TEXHHKE H HCKYCCTBE.
OOyuaromuecss y3HAIOT O BBLIAIOIIMXCS pe3ysbTaTax, MOJYyYEHHBIX B XOJE€ pa3BUTHUSA
MaTeMaTUKH KaK HayKd, 1 00 UX aBTOpax.

ConepkaTenpbHO-METOANYECKass JUHUS «MHOXKECTBa W JIOTHKA» BKIIOYaeT B ceOs
AJIEMEHTHl TEOPHUH MHOXKECTB M MAaTeMaTH4YECKOW JIOTMKH. TeOopeTHKO-MHOXECTBEHHbBIE
MIPEICTABIICHUS TMPOHU3BIBAIOT BECh KypC IIKOJIBHOW MAaTEMAaTHKU W TPEIaraloT HauOoiiee
YHUBEPCAIBHBIN SA3bIK, OOBEIUHSIONINN BCE pa3/Ielibl MATEMATUKH U €€ MPWIOKEHUN, OHU



CBSI3BIBAIOT pPAa3HbIE MATEMAaTUYECKWE AUCHUIUIMHBI U HUX MOPWIOKEHUS B €IMHOE LEJOE.
[ToaTOMy Ba)XHO J1aTh BO3MOXKHOCThH OOYy4YaronieMycsi IOHUMaTh TE€OPETUKO-MHOXKECTBEHHBIH
SA3bIK COBPEMEHHOW MAaTEMAaTUKHW M HCMOJIb30BaTh €Tr0 JJISI BBIPAXKEHUS CBOUX MBICIEH.
JlpyruM Ba)KHBIM NPU3HAKOM MATEMAaTHUKU KaK HAYKW CIENyeT MPU3HATh CBOMCTBEHHYIO €i
CTPOrocThb  OOOCHOBAaHMW W  CJEIOBaHHWE  ONPENENEHHBIM  MpaBUJaM  MOCTPOECHUS
JI0Ka3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAaMH MaTEMaTHYE€CKOM JIOTMKU CITOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUST O00Yy4YaloIIMXCsl, MO3BOJSET UM CTPOUTh CBOM PACCYXKIEHUS Ha
OCHOBE JIOTUYECKUX MPaBUI, POPMHUPYET HABBIKU KPUTHUUECKOTO MBIITIICHUS.

B yueOGHOM Kypce «Ausrebpa ¥ Hayaja MaTEMaTHUYECKOTO aHajIn3a» MPUCYTCTBYIOT
OCHOBbI ~ MATEMAaTHYECKOTO  MOJICIMPOBAHMS, KOTOpPbIE MPHU3BAaHbI  CIIOCOOCTBOBATH
(GbOpMUPOBAHUIO HABBIKOB IMOCTPOCHUS MOJEIEH pEaNbHBIX CUTYyallud, UCCIETOBAHUS ITUX
MoJiefiel C TIOMOIIBIO ammapata aiaredpsl 1 MaTeMaTU4YecKOro aHalau3a, WHTEpIpeTalnuu
MOJIYYCHHBIX PE3yJabTaTOB. Takue 3aJaHusi BIUIETEHbI B Ka)Ibld U3 pa3/eIOB MPOTPAMMEI,
MOCKOJIBKY BECh MaTepuaj yueOHOro Kypca MHUPOKO UCTIONB3YETCS JJIsSl PEIICHUS MPUKIIaTHBIX
3amad. [lpu pemeHun peanbHBIX MPAKTUYECKUX 3ajad  OOydaroliuecs pPa3BUBAIOT
HA0JII01aTeTbHOCTh, YMEHUE HAXOAUTHh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIOIb30BAThH
aHajoruro, o000IaTh W KOHKPETU3UPOBATh MpodieMy. JlesaTenbHOCTh 1Mo (hopMHUpPOBAHHIO
HABBIKOB pEIICHUS TPUKIATHBIX 3a7a4 OPraHu3yeTcsi B MPOILECCEe H3YYEHUS BCEX TEM
yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHUYEeCKOTO aHAIIN3ay.

Leab ocBoeHus1 nporpamMmebl yueOHoro kypca «l'eomerpus» Ha yriayOaéHHOM ypOBHE
— pa3BUTHE WHIUBUIYAIBbHBIX CIIOCOOHOCTEH OOYyYalOIMXCS MPU U3YUYEHUU T€OMETPHUH, KaK
COCTaBIIAIONIEH TpeaMeTHOM obmactu «MatemaTtnka u MHGOpMATHKa» Yepe3 oOecrieueHue
BO3MOKHOCTU MPUOOPETEHUS M UCIOJIb30BaHUsS OoJiee TTyOOKHMX T€OMETPUYECKUX 3HAHUN U
JeNCTBUH, CEIM(PUIHBIX TEOMETPUHU, U HEOOXOAUMBIX ISl YCIIEUTHOTO MPodheCcCHOHATBHOTO
o0Opa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATHKH.

[IpuopuTeTHBIMH  3aJa4aMM  Kypca T'€OMETpUHM Ha  yriayOJn€HHOM  YpOBHE,
PACHIMPSAIONIMMH U YCUIIMBAIOIIMMU Kypc 6a30BOT0 YPOBHSI, SIBISIOTCS :

pacliMpeHue TMpPEACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYypbl U
dbopMHUpOBaHUE OCO3HAHUS B3aMMOCBSI3U T€OMETPUHU C OKPY>KAIOIIUM MHUPOM;

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUTYpax KaK O Ba)KHEHUITUX
MAaTEMAaTHYECKUX MOJENAX, IMO3BOJSIOIIUX ONKWCBIBaTh W M3y4aTh pa3HbIC SIBJICHUSA
OKPYXAIOIIEro MUpa, 3HaHUE MOHATUWHOTO anmapara 1o pasaeny «CtepeoMeTpus» yueOHOro
Kypca reOMETPUH;

dbopMupoBaHUE YMEHUS BIAJETh OCHOBHBIMH TOHATHSIMH O TIPOCTPAHCTBEHHBIX (hUTYpax
M UX OCHOBHBIMH CBOWCTBAMH, 3HAHUE T€OpeM, POpMysT U YMEHHE WX MPUMEHATh, YMCHUS
JIOKa3bIBaTh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIEC CIIOCOOBI PEILICHUS 3a]1ay;

dbopMupoBaHUE yMEHHUS pACllO3HABaTh HA HYEpPTEKaX, MOJECIIX M B PEATLHOM MHUPE
MHOTOI'PaHHUKHU M TeJla BPallECHHs, KOHCTPYHUPOBATh FT€OMETPUUYECKUE MOJIEIIH;

dbopMupoBaHuE  MOHMMAHUS  BO3MOXHOCTM  aKCMOMATUYECKOTO  IMOCTPOCHUS
MaTeMaTU4eCKUX Teopuil, PopMHpOBaHHE MOHHUMAHUS POJIM AKCMOMATUKHU MPU MPOBEICHUU
pacCyX ICHHUI;

dbopMupoBaHUE YMEHUSI BIAJETh METOJAMU JOKa3aTEIbCTB U AJITOPUTMOB pEILICHHUS,



YMEHUSI HX TMPUMEHSTh, NPOBOJUTH JIOKA3aTEIbHbIC PACCYKJCHUS B XOJ€ pEUICHUS
CTEPEOMETPUUECKUX 3aJad M 3aJady C MPaKTUUYECKUM CcoJiepKaHueM, (QopMHUpPOBaHUE
MpEACTaBICHUS O HEOOXOAUMOCTH JOKa3aTeIbCTB NpPU OOOCHOBAHMM MAaTeMaTHUYECKHUX
YTBEPKIECHUN U POJIM AKCHOMATUKHU B MMPOBEICHUU JACAYKTUBHBIX PACCYK/ICHUIA;

pa3BUTHE W COBEPIICHCTBOBAHWE HWHTEIJIEKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH
o0y4Jaromuxcs, MO3HABATEIILHOM aKTHUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHM, KPUTUUYHOCTHU
MBIIIUICHUS, UHTEPECa K U3YYCHUIO0 T€OMETPUU;

dbopmupoBaHue (QyHKIMOHAIBHOM TPAMOTHOCTH, PEJIEBAHTHOM T'E€OMETPUU: YMEHUS
pacrio3HaBaTh MPOSIBJICHUSI TE€OMETPUYECKUX TOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaTbHbIX )KU3HEHHBIX CUTYAlUSIX U TIPU U3YUYECHUU APYTUX YUEOHBIX MPEAMETOB, IPOSIBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS PEaTbHBIX CHUTYaAIlMi, HMCCIICIOBAHUS
MIOCTPOSHHBIX MOJICJICH, HHTEPIPETAIIMHU TOJIYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMU COZICpP)KATENIbHBIMU JIMHUSIMHU ydeOHoro kypca «l'eomerpusi» B 10-11
Kiaccax sBisitorcs: «[IpsiMple M TUIOCKOCTH B MPOCTpaHCTBE», «MHororpanHukmy, «Tena
BpalieHus», «BeKTopbl U KOOPAMHATHI B IPOCTPAHCTBEY, «J|BHIKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH MOHATUSIMUY,
pEeJIeBaHTHBIMH T€OMETPUM Ha yriyoJ€éHHOM ypoBHE oOyueHust B 10—11 kiaccax, oTHOCHTCS
KO BCEM COJICp)KaTeJIbHBIM JIMHUSIM y4eOHOTo Kypca, a (OpMUPOBAHUE JIOTUYECKUX YMEHHI
pacripefiessieTcss HE TOJIBKO IO COJEp)KaTelbHBIM JIMHUSAM, HO M IO ToJaM OOyYeHHUS.
Copnepxanue o00pa3oBaHHUs, COOTBETCTBYIOIEE TMPEAMETHBIM pe3yjbTaTaM OCBOCHUS
OenepanbHOil  paboueld  MporpamMMbl,  pachpeieNéHHbBIM 10  rojaMm  OOyd4eHws,
CTPYKTYPHUPOBAHO TaKUM OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIMITUATBHBIM BOMpPOCAM
oOydaromuecs: 00pamlagIuch HEOJHOKPATHO. ITO TMO3BOJSET OPraHU30BaTh OBIIAJICHUE
F€OMETPUYECKUMH TMOHATHSIMU UM HaBBIKAMU IIOCJIEJOBATEIbHO W MOCTYHAaTEIbHO, C
COOJII0/IEHNEM TPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO CHUCTEMY
TCOMETPUYECKUX MPEACTABICHUH 00YyJaIOMMXCs, pacIIupss U yrayossis e€, o0pasys MpovYHbIe
MHOKECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO T€OMETPHH Ha YTIIYOJIEHHOM YPOBHE MO3BOJISET:

co3ngaTth ycioBus nns auddepeHmanuu oO0y4eHHs, MOCTPOCHUS WHIWBUIYAITBHBIX
oOpa3oBaTeIbHBIX MpOrpamMM, OOECTeunTh YIIyONEHHOE U3YYEHHE TEOMETPUU  Kak
COCTaBIIAIOIIEH yueOHOro nmpeameTa «MareMaTukay;

MOATOTOBHUTH O0YYAIONIUXCS K MPOOJDKEHUIO U3YYCHHS] MAaTEMAaTHKU ¢ y4ETOM BBIOOpA
Oynymieit npodeccuu, odecrnieurBas MPEEMCTBEHHOCTh MEXIY OOITUM U TpodecCHoHaTbHBIM
o0pa3oBaHHEM.

Y4eOHblii Kypc «BepoiTHOCTP W CTATHCTHKA» 0a30BOTO YPOBHS  SIBIISIETCS
MPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOTO YpPOBHS OCHOBHOM
mkoutbl. Kype mpennasnader st GOpMUpPOBaHHS y 00yUYaIOIMIUXCSl CTATUCTUIECKON KYIbTYPHI
Y MOHUMAaHUs POJIU TEOPUU BEPOSITHOCTEH KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA JJIsl U3yUYECHUS
CIy4yalHBIX COOBITUM, BeIWYMH U mpoueccoB. Ilpu wu3yueHun Kypca oOoramarTcs
MPEACTaBICHUS Yy4YalllUXCd O METOJAaX MCCIEeNOBaHUSI HM3MEHUMBOTO MHpA, pPa3BUBACTCS
MOHMMAaHHE 3HAYMMOCTH M OOIIHOCTM MaTeMaTU4YeCKUX METOJAOB IO3HAHUS  Kak
HEOTHEMJIEMOMN YaCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHSI.



ConeprkaHre Kypca HalpaBJICHO HA 3aKPETUICHHE 3HAHWA, TIOJYYCHHBIX MPH W3YUYCHUU
Kypca OCHOBHOW IIIKOJBI M HAa pa3BUTHE MPEACTABICHUNA O CIYYalHBIX BEIUYMHAX U
B3aMMOCBS3SIX MEXKIy HHUMH Ha BaXHBIX MPUMEpaX, CHOKETHl KOTOPBIX IMOYEPIHYTHI M3
OKPYXaFOIIEro MUpa.

B coOTBETCTBUY C yKa3aHHBIMU IEISIMU B CTPYKType ydeOHOTo Kypca «BeposTHOCTh U
CTAaTHCTHKA» CPEIHEW IIKOJbI Ha 0a30BOM YypOBHE BBIJICICHBI CICIYIONINE OCHOBHBIC
conepkarenbHble TUHUK: «CydaiiHble COOBITHS M BEpOSATHOCTHY, «CilydailHble BETMYUHBI U
3aKOH OOJIBIINX YUCET.

BaxxHyro bacTh Kypca 3aHMMaeT H3yYE€HHE T'C€OMETPUYCCKOTO W OWHOMHAIHLHOTO
pacnpeneneHu M 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJOTaMH — II0Ka3aTeIbHBIM |
HOPMAJILHBIM PACIIPEICIICHUSMH.

Coneprxanne muHUN «CITydaitHbIe COOBITHS U BEPOSITHOCTH CITYKUT OCHOBOM JIJIst
GbopMUpOBaHHS TIPEIACTABICHUA O PACIPEACICHUN BEPOATHOCTEH MEXKIy 3HAYCHUSIMHU
CITy4aiiHBIX BEJIMYHH, a TAK)KE 3Ta JIMHUS HEOOX0oAuMa Kak 0a3a i U3ydeHHUs 3aKOHa
OOJBIIMX YKCeN — (PYHJIAMEHTAJIbHOTO 3aKOHA, JICMCTBYIOIIETO B MPHPOJAC U OOIICCTBE H
MUMEIOIIET0 MaTeMaTHYeCKyro GopManu3anuio. CaM 3aKOH OOJIBIIMX YHCEN MpeJiaracTcs B
03HAKOMUTEILHOU opMe ¢ MUHUMAJILHBIM MCIIOJb30BAHHEM MaTeMaTHIeCKOro opMainu3ma.

Tembl, cCBsS3aHHBIE C HENPEPHIBHBIMU CIIYYalHBIMU  BEJIWYHMHAMH, AaKIEHTHPYIOT
BHUMaHUE IIKOJHbHUKOB Ha OIHWCAHUM M W3YYCHHHM CIIYYaWHBIX SBJICHUH C ITOMOIIBIO

HenpepbIBHBIX QyHKIHH. OCHOBHOE BHUMAaHHE YACISICTCS MMOKa3aTSIIbHOMY H HOPMAJIBHOMY
pacmpeneeHUsIM, IIPH 3TOM IIPEAIoiaraeTcs 03HaKOMHUTEIILHOS U3YUCHHE MaTepraia 0e3
J0Ka3aTeJIbCTB MPUMEHAEMBIX (DaKTOB.

B cootBeTcTBUU C yueOHBIM IJIAHOM IIKOJIBI HA U3yueHue npeamera «MatemaTtuka» B 10
KJ1acce oTBoaUTCs — 272 yaca (8 yacoB B Henelnto) U B 11 kinacce — 2384 (74 B Heenio).

HDOMQDfCVI’I’lO’{Ha}Z ammecmauyus IIPOBOJUTCA B COOTBETCTBHUU C "[ToJI0KEHHEM O

dbopMax ¥ CpoKax NPOBEACHHUHU NPOMEKYTOYHOU ATTECTAIIMUA OO VUAOIIMXCS U
OCVIIECTBJIEHUHU TEKVYIIETr0 KOHTPos ux yvenesaemoctd B ' bOY COUI um. H.C.
Jloposckoro c. [Togoenbck" B hopMe UTOrOBOM KOHTPOIBLHONU PAOOTHL.

COJAEPKAHUE OBYUYEHUA

10 KJIACC

Yucia v BbIYUCTIEHUS

Parmonanbhbie uncia. OOBIKHOBEHHBIC U JECSITUYHBIE APOOU, MPOLIEHTHI, OECKOHECUHbIC
nepuoandeckue Apoou. Ilpumenenne qpodei 1 MPOLEHTOB I PEIICHHS MPUKIATHBIX 3a71a4
W3 Pa3JINYHbIX OTPACIIEH 3HAHUM U PEATbHOU )KU3HMU.

JlelicTBUTENbHBIE YKCia. PalnoHanbHbIE W UppAlMOHANIbHBIE YHCcia. ApudMeTHIecKue
Omnepaluu ¢ ACUCTBUTEILHBIMU YUCIaMUu. MOyib NEHCTBUTEIBHOTO YHUCIA U €r0 CBOWMCTBA.
[Tpubnv>xEHHBIC BHIYUCIICHUS, PABUJIa OKPYIJICHUS, IPUKUIKA U OIICHKA pe3yybTaTa



BBIUMCIICHUM.

Crenensb ¢ uensiM nokaszateneMm. bunom Herorona. Mcnonb3oBanue noaxoasmei Gopmsl
3aIUCHU AEHUCTBUTEIBHBIX YHCEI ISl PELICHNS IPAKTUYECKUX 3a/1a49 U IPEACTABICHUS TaHHbIX.

Apudmernyeckuii KOpeHb HATYyPaJIbHOM CTENEHU U €r0 CBOMCTBA.

CreneHb ¢ palMOHAJIBbHBIM IOKA3aTEIEM U €€ CBONCTBA, CTENEHb C JICHCTBUTEIbHBIM
MTOKA3aTEIIEM.

Jlorapudwm yucna. CoiictBa jorapudma. JlecaTuunpie U HaTypajdbHbIE JOTAPUPMBIL.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCJIOBOr0 apryMeHTa. ApKCUHYC, apKKOCUHYC U
ApKTaHI€HC YMCJIOBOTO apryMEHTa.

YpaBHeHUs M HEPAaBEHCTBA

ToxzaecTBa U TOXJECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpPaBHEHHS.
PaBHOCWIIBHBIE YpaBHEHUS U YpaBHEHUA-CIEACTBUsL. HepaBeHCTBO, pelieHre HEPAaBEHCTBA.

OcCHOBHBIE METOIbl pEUIeHUS UEeNbIX U JIpOOHO-PALMOHATBHBIX YpaBHEHUH U
HEpaBEeHCTB. MHOrOWIEHB! OT OJHOW IEPEMEHHOM. [[eleHrue MHOrO4YjeHa Ha MHOI'OWIEH C
octatkoM. Teopema be3y. MHorounenst ¢ neiasiMu koddduiuentamu. Teopema Buera.

[IpeoGpazoBaHus YUCTOBBIX BBIPAKEHUH, COAEPKALTUX CTETIEH! U KOPHHU.

Uppaunronansubie  ypaBHEHUs. (OCHOBHBIE METOJbl PELICHUS HPPAUOHAIBHBIX
YPAaBHECHUM.

IlokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IBI PEIICHUS NTOKA3aTEIbHbBIX YPABHEHUM.

[IpeoGpazoBaHue BEIPAXKEHUM, COAEPKAITUX JTOTaPUPMBI.

Jlorapudgmuueckue ypaBHeHHS. (OCHOBHBIE METOIbl pEIICHUS JOTrapuPMUUYECKUX
YpaBHEHHUI.

OcHoBHBIE TpUTOHOMETpHUUYeckue Qopmyinbl. [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX
BBIpKEHUM. PerieHne TpuroHOMETpUYECKUX YPABHECHU.

Pemenune cucreMm JMHEWHBIX ypaBHEHMH. MaTpulla CUCTEMBl JIMHEWMHBIX YpPaBHECHUI.
Onpenenutens MaTpuilbl 2X2, €ro reOMETPUYECKUN CMBICI M CBOMCTBA, BBIYUCICHHUE €rO
3HAYEHHUs, NPUMEHEHUE OIPEIACIUTENs ISl PELICHUs CUCTEMbl JIMHEMHBIX YpPaBHEHHM.
Pemenne nmpuknagHpIX 3a7ad ¢ MOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHeHUU. McciaemoBanue
IIOCTPOCHHOW MOJIEIIN € IIOMOLIBIO MATPHUIL U ONIPEIEIUTEICH.

[TocTpoeHre MareMaTUYECKUX MOJAEIEN PEAIbHONW CUTyallUd C MOMOIIBI0 YPaBHEHUHN U
HEpaBeHCTB. [IpyMeHEeHNe ypaBHEHUN M HEPABEHCTB K PELICHUIO MAaTeMaTUYECKHUX 3a7ay U
3a/1a4 U3 Pa3IuYHbIX 00JIaCTEl HAYKU U PEaIbHOM KU3HH.

DyHKUNH U TPAPUKH

OyHkIms, crnocoObl 3amanus (QyHknwu. B3zammao oOpatsbie ¢yukumu. Kommosuius
dbynkiui. ['paduk pyHKmu. DnemeHTapHbIe MpeoOpa3oBaHus rpapuKoB OYHKITHIA.

OO6macth onpeneneHuss 1 MHOXKECTBO 3HaueHnd Gpynkmun. Hynu dyrakmum. [IpomexyTku
3HaKOMOCTOSTHCTBA. YETHBIE M HeuéTHble GyHKIMU. [leprnognyeckue pynkmun. [IpomexyTku
MOHOTOHHOCTH (YHKIIMHA. MakCUMyMbl 1 MUHUMYMBI QyHKIIMK. Hanbonbpiiee 1 HanMeHbIee
3Ha4YeHUS (DYHKIUU HA IPOMEKYTKE.

Jlunelinasi, kBagpaTu4yHasi U APOOHO-IMHENHHAs PYHKIUMU. DIEMEHTAPHOE UCCIIEIOBAaHHE
U MOCTPOCHHE UX rpadUKOB.

Crenennasi (yHKIUSI C HaTypaJbHBIM M LIeNbIM mokazareneMm. EE cBoiicTBa u rpaduk.



CaolicTBa M rpaduK KOpHS n-0il cTeNeHW Kak (PyHKIMH OOpaTHOM CTENEHU C HATYpaJbHBIM
ITOKA3aTEIIEM.

[lokazarenbHass u Jorapupmuyeckas (yHKIMHM, UX CBOHCTBA U  TIpaduKu.
Hcnonb3oBanue rpagukoB GyHKUUN I pELICHUS] YPaBHEHUM.

Tpuronomerpuueckas OKPYXHOCTb, OIpEIECICHHE TPUTOHOMETPUUECKUX (YHKIMM
YUCJIOBOTO apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH B pealibHbIX Mpoleccax M sBileHusaAX. [paduku
pEANBHBIX 3aBUCUMOCTEM.

Havana maTtemMmaTH4ecKoro aHajm3a

[locnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS MIOCJIE10BATENBHOCTEM. Meron
MaTeMaTHYE€CKON MHAYKIMK. MOHOTOHHBIE U OIpaHUYEHHBIE MOCIEN0BaTeNbHOCTH. McTopus
BO3HMKHOBEHHUSI MAaTEMAaTUYECKOT0 aHAIN3a KaK aHaIM3a OECKOHEYHO MaJbIX.

Apudpmernyeckas W reomMeTpuyeckas —rnporpeccud. beckoHeuHo — yObIBaromias
reoMmetpuueckas nporpeccusi. Cymma 6eCKOHEUHO yObIBarolell reOMeTpUUYECKON MPOTPECCU.
JIMHEMHBIN W OSKCHOHEHIMAIbHBIA pocT. Yucimo e. Dopmyna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHue MpOrpeccuy sl pelIeHUs pealibHbIX 3a/1a4 MPUKIIAJHOTO XapakTepa.

HenpepoiBHble ¢yHKIMM W uX cBoiicTBa. Touku paspbiBa. ACUMITOTHI TpaduKoB
¢ynkiuii. CoiicTBa (GyHKUMI HEMPEPHIBHBIX HA OTpe3ke. MeToa MHTEPBAJIOB JUIsl PEIICHUs
HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEePhIBHBIX (DYHKIIMM JIJIs1 pellIeHUs 3a1a4.

[lepBast u BTOpas mnpou3BoaHble (yHKuMU. OmnpenerneHne, TeOMETPUUECKUA U
(u3nyecKuil cMbICI IPOU3BOJHON. Y paBHEHHE KacaTeabHON K rpauky QyHKIUH.

[IpousBoanble 3neMeHTapHBIX (QyHKuM. Ilpou3BoaHas CcyMMbl, TPOU3BEAEHUS,
YAaCTHOTO ¥ KOMITO3ULIUU (YHKIIUIL.

MHoxkecTBa U JIOTHKA

MHOX€eCTBO, ONepaly HajJ MHOKECTBAMU U UX cBoicTBa. J(narpammsel Ditnepa—BeHHa.
IIpuMeHeHnE TEOPETUKO-MHOKECTBEHHOIO anmapara I OIMCAHMS PEABbHBIX IPOLIECCOB U
SBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYIUX y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO  MAaTeMaTHYECKOro  OOBEKTa,  CJEACTBUE,
JOKa3aTeNIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KIIACC

Yucia 1 BbIYUCICHUS

Harypanbnpie m nensie uucna. [IpruMeHeHHE NPU3HAKOB AEIMMOCTH LENBIX YHCETN,
HanOonpImii o0t aenurend (ganee — HOJ]) m HamMmeHbImee oOImiee KpaTHoe (maiee —
HOK), octatkoB no Moayito, anroputma EBknnaa nsis pemenus 3aa4 B UEIbIX Yuciax.

Kommnekcupie uymcma. Anrebpanyeckas W TpUTOHOMETpuUYeckas (OpMBI 3alUCH
KOMILJIEKCHOTO ~ YuCia. ApudMeTHUecKHue Omepanud ¢  KOMIUICKCHBIMH — YHCJIAMH.
N300paxeHne KOMIUIEKCHBIX YMCENl Ha KOOpJAUHATHOU TiockocTu. @opmyna Myaspa. Kopau
N-0M CTENEHW M3 KOMIUIEKCHOrO uucia. [[puMeHeHHe KOMIUIEKCHBIX YMCEN JJISI PELICHHS
($U3UYECKUX U TEOMETPUUECKUX 3a/1au.

YpaBHeHUs M HEPAaBEHCTBA

Cucrema ¥ COBOKYNIHOCTh YPaBHEHHW W HEPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI H



CUCTEMBI-CIIECTBHSA. PaBHOCMIIBHBIE HEPABEHCTBA.

OTO0p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C IMOMOILBIO TPUTOHOMETPHUYECKOU
OKPYKHOCTH. Perienne TpuroHoMeTpuyecKux HEpaBEHCTB.

OcCHOBHBIE METOJIBI PELIECHUS [TOKA3aTEIbHbBIX U JOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METONBl  PELIEHHs CUCTEM UM COBOKYIIHOCTEW  pPAIlMOHAIBHBIX,
UppAIMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMHUUYECKUX YPaBHEHUH.

VYpaBHEHMSs], HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHHI0 MAaTEMAaTUYECKHUX 3aJad U
3a/lady U3 Pa3IUYHbIX O0JacTeil HAyKW M peaJbHOM >KWU3HHM, MHTEpIIpEeTanus MOJyYeHHbIX
pE3yIAbTATOB.

DYyHKIUH ¥ TPapuKu

I'padux xomnozunuu pynkuuii. 'eometpruueckue oOpas3bl ypaBHEHUN M HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpudeckue QyHKIIUH, UX CBOWCTBA U TpaPUKH.

I'paduueckrie MeTonbpl pEIICHUS ypaBHEHUM M HepaBeHCTB. [ 'paduyeckre MeTOoJbl
peuieHns 3a1a4 ¢ napaMeTpamu.

Hcnonb3oBanue rpapukoB GyHKUMNA I UCCIENOBAaHUS MPOIECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PEIICHUHU 3a/1a4 U3 JIPYTUX Y4eOHBIX TPEAMETOB U PEabHOM )KU3HU.

Havana maTteMaTH4ecKoOro aHajmn3a

[IpumeHnenue mNPOU3BOJHOM K HccleqOoBaHUI0 (YHKIMA HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxkieHre HanOoJbIIero 1 HaMMEHbIIEro 3HaYeHUI HelIPEPHIBHON (PYHKITUN
Ha OTpE3KE.

[IpuMeHeHne NPOM3BOAHON ISl HAXOXKIEHUS HAWIYYIIErO PEIICHUS B TMPHUKIAIHBIX
3a/iavax, IS OMpEJENICHHs] CKOPOCTH M YCKOPEHHS Ipoliecca, 3aJaHHOro (hopmyoil wim
rpadgukoMm.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IlepBooOpa3Hbie 37IeMEHTapHBIX
dbynakumii. [IpaBuia HaxoXIeHUS IEPBOOOPA3HBIX.

Nuterpain. ['eomeTpudeckuil CMbICII UHTErpasia. Beauncienue onpenes€éHHoro nHTerpaia
o ¢popmyne Herotona-JleiGaua.

[Ipumenenue wWHTErpaia Id HAXOXKACHHS IUIOMANeH IUIOCKUX (uryp u 00bEMOB
Ir€OMETPUYECKUX TEII.

[Tpumeps! pemennii TudPepeHnnanbHbIX YpaBHEHUH. MaTeMaTiHueckoe MOIeTNpPOBaHNE
pPEaNBHBIX MPOIECCOB C MOMOIILI0 U PepeHIMaTEHBIX YPAaBHEHUH.

COJAEPKXAHUE OBYUEHUS
Kypc «I'eomeTpus» 10 KJIACC

IIpsiMmble U IUIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[lonsiTue 00 aKCMOMAaTMYECKOM IOCTPOCHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U
CJIE/ICTBUS U3 HUX.



B3anMHOE pacnosiokeHne npsMbIX B IPOCTPAHCTBE: MEPECEKAOIIUECS, TaPAJUICTIbHBIE U
CKpelmBaromuecs npsMoie. [Ipu3Haku ckpemuBaromnxcs npsiMbeix. [lapannenbHOCTh OpsIMBIX
U IUIOCKOCTEM B IPOCTPAHCTBE: NapajuIeNIbHbIE NPSIMBIE B MPOCTPAHCTBE, IAPALICIBHOCTD
TPEX MNPAMBIX, IAPAIUIEIBHOCTh IPAMOM M IUIOCKOCTU. IlapamienbHoe W LEeHTpaabHOE
MpPOEKTHUpOBaHUe,  u300paxkeHue  ¢uryp.  OCHOBHbIE  CBOICTBA  MapajuIeIbHOTO
npoekTupoBanus. M3o0Opaxenue ¢uryp B  HapajUleIbHOW  MPOEKUUU.  YTIbl €
COHAIPABJICHHBIMU CTOPOHAMHM, YroJd MEXAYy MNPSMBIMU B TpocTpaHcTBe. [lapamienbHOCTh
IJIOCKOCTEMN: MapaJyIEbHbIE INIOCKOCTH, CBOMCTBA MapaJUIeIbHBIX IUIOCKOcTel. [IpocTeimme
MPOCTPaHCTBEHHbIE (UTYypbl Ha IUIOCKOCTU: TETpajJp, Napajliesienunesl, MOCTPOEHUE
CEUCHUHU.

[lepieHAUKYISIPHOCTh NPSIMOM U IUIOCKOCTH: TNEPHEHAUKYJIAPHBIE MpPsIMbIE B
MPOCTPAHCTBE, MpPsIMbIE TAapaJIEIbHbIE W TEPHECHAUKYISIPHbIE K IUIOCKOCTH, NPU3HAK
NEPHNECHANKYIIPHOCTH MPSIMOM M TUIOCKOCTH, TE€OpeMa O MNpsIMOW NEepHeHAUKYJIIPHOU
I0CKOCTH. OpTOrOHANIBHOE NPOEKTUPOBaHUE. IIepnenauKysip U HAaKJIIOHHBIE: pACCTOSIHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHHE OT NPSIMON 10 IIJIOCKOCTH, MNpoeKuus (Uurypsl Ha
IJIOCKOCTh. [IepneHAuKYIpHOCTh IUIOCKOCTEM: TPU3HAK MNEPHEHIUKYISIPHOCTH JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

VYrael B NOpOCTPAHCTBE: Yrojl MEXAYy HNPSMOM U IUIOCKOCTHIO, JBYIPaHHBIM yTroJl,
JIMHEWHBIN yroJl IBYTPAHHOTO yria. TpéXrpaHHbId U MHOTOTpaHHbIE Yriibl. CBONMCTBA MIIOCKUX
yIJI0B MHOTOTPaHHOro yrija. CBOMCTBa IUIOCKMX M JIBYTPaHHBIX YIJIOB TPEXTPAHHOTO YIJIA.
TeopeMbl KOCUHYCOB U CUHYCOB [JJIs1 TPEXTPAHHOTO YTJIa.

MHOrorpaHHuKHu

Buael MHOrorpaHHukoB, pa3BépTka MHororpaHHuka. [Ipusma: n-yronpHas mpusMma,
npsiMasi ¥ HaKJIOHHAsl MPU3MbI, OOKOBas W TMOJHAs MOBEPXHOCTHh mpu3Mbl. [lapamnenenunen,
MPAMOYTOJIbHBIA TApAJUICNIENIANIET U €ro cBoicTBa. Kpardaimiyve myTH Ha IOBEPXHOCTH
MHororpannuka. Teopema Oinepa. IlpoctpancrBennas teopema I[ludaropa. [Mupamuna: n-
yroyibHasi NUpamuja, MpaBwibHas U yceu€HHas nupamunbl. CBoiicTBa pédep U OOKOBBIX
rpaHeld NpaBWIbHOM NupaMuibl. lIpaBUibHbIE MHOTOTpaHHUKMU: NpaBUJIbHAs NpU3Ma U
MpaBWIbHAS MHPaMUJIA, TIPABUIIbHAS TPEYTOJIbHAS MUpaMuia W MPaBUIBHBIA TETpadap, KyoO.
[IpencraBnenne o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTadAp, TOJACKAdIP U UKOCABP.

Brrunciienne 31eMeHTOB MHOTOTPaHHUKOB: pEé0pa, nuaroHanu, yriel. [nomans 60koBoi
IIOBEPXHOCTH M IOJHOM IMOBEPXHOCTH MMPAMOM IPU3MBI, IUIOMIAAb OCHOBAHUMN, T€OpeMa o
OOKOBOW MOBEPXHOCTU MPAMOU Mpu3MbL. [lnomians GOKOBOW MOBEPXHOCTH M MOBEPXHOCTHU
MPaBUWJIBHOW MUPAMUJIBI, TEOPEMA O IUIOMIAIN YCEUEHHON TUPAMUBI.

CummMmeTrpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUM MNPABUIBHBIX MHOTOTPAaHHHUKOB.
CummMmeTpusi B MPaBWIBHOM MHOTOIPAHHUKE: CUMMETpHUS Mapaijieienumnena, CUMMETPHUs
MPaBWIBHBIX IPU3M, CHMMETPHUS IPABUIbHOW MUPAMU/IBI.

BekTopsbl M KOOPpAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, [JWHA HEHYJIEBOTO BEKTOPA,
BEKTOPbl KOJUIMHEApHBIE, COHAIPABICHHBIE W MPOTHBOIIOJIOKHO HAIPAaBICHHBIE BEKTOPBI.
PaBeHCcTBO BEKTOpOB. Jl€MCTBHS C BEKTOpAaMM: CJIOKEHHWE W BBIYMTAHHE BEKTOPOB, CyMMa
HECKOJIBKUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4ucio. CBOWCTBA CIOXEHUS BEKTOPOB.



CBoiicTBa yMHOEHMsS BekTopa Ha uwncio. [loHarne komrmuianapHsele BEKTOpBI. IIpu3Hak
KOMIUIAHAPHOCTU TPEX BEKTOpoB. llpaBuiio mapamnenenunena. Teopema O pPasnoKEHUU
BEKTOpa II0 TpPEM HEKOMIUIAHAPHBIM BeKTOpaMm. IIpsAMoyrosnpHas cucremMa KOOpPAUHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXy KOOPANHATAMYU BEKTOPA U KOOPAUHATAMHU
TOYEK. YTOJ MeXKIy BeKTopamu. CKalIsIpHOE POU3BEAEHNUE BEKTOPOB.
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TeJia BpaleHus

[loHsTHSA: UWIMHApPUYECKAss MOBEPXHOCTb, KOHUYECKAash MOBEPXHOCTb, cdepuueckas
NOBEPXHOCTh, 00pasyroliue noBepxHocTeil. Tena BpalleHUs: LHWJIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. Bzaumuoe pacnosioxxenue chepbl U IIIOCKOCTH, KacaTeabHas MI0CKOCTh K
chepe. M3o00pakeHue Ten BpalleHUs Ha TIUIOCKOCTH. Pa3BépTka IWiIMHIpa U KOHYca.
Cummetpus cepsl  mapa.

O6bEéM. OcHoBHBIE cBOicTBa 00BEMOB Ten. Teopema 00 00BEME MNPSAMOYTOJIBHOIO
napajuienenunena u ciaeAcTBus u3 He€. OObEM NMpsSMON M HAKIOHHOW MPU3MBI, HUIUHAPA,
nupaMuibl U KoHyca. O0bEM 11apa U M1apoBOro CErMeHTa.

KomOunaruu Tten BpalieHuss U MHOTOrpaHHMKOB. [Ipu3ma, BhnucaHHas B IUJIUHIP,
onucanHas okoyio nuianHapa. [lepecedyenne cdepsl u mapa ¢ miockocTeio. Kacanue mapa u
chepsl MIOCKOCThIO. lloHATHE MHOrOrpaHHHKa, OIMMCAHHOTO OKOJIO cdephl, cdepsl,
BIIMCAHHON B MHOT'OTPAaHHUK WJIM TEJIO BPAILICHHUS.

[Inomaas MOBEpXHOCTH IWIMHIPA, KOHYCa, Tuiomaab chepsl u e€ yacteit. [logodue B
npoctpancTBe. OTHoOUIeHHE OO0BEMOB, TMIIONMIAEH TOBEPXHOCTEH MOAOOHBIX (uUTYp.
[IpeoGpazoBanue momo6usi, romoreTusi. PemeHue 3aady Ha TUIOCKOCTH C HCIOJIb30BaHUEM
CTEPEOMETPUUECKUX METOOB.

[locTpoeHne ceyeHUd MHOTOTPAHHUKOB W TE€JI BpallleHUS: CEUEHHS IWIMHApPA
(mapamienbHO M TMEPHEHIUKYJSIPHO OCH), CEUECHHs KOHyca (mapasuleibHble OCHOBAHHWIO U
IPOXOASIINE YePE3 BEPUIMHY), CEUCHHS I1apa, METOAbl MOCTPOEHUSI CEUCHUI: METOJT CIIEJOB,
METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYLIEN TIIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHcTBe. Onepanuu Haja BeKTOpamMu. BekTopHOEe yYMHOXEHUE
BEKTOpoB. (CBOIICTBA BEKTOPHOIO yMHOXe€HUsA. lIpsAmoyronpHas cucremMa KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. Paznmoxkenue Bektopa mno 0asucy. KoopawHaTHO-
BEKTOPHBIA METO/I IIPU PEIIEHUU T€OMETPUUECKUX 3a/1au.

/{BHKeHUs B IPOCTPAHCTBE

JIBmwxkennst mpoctpaHcTtBa. OtoOpaxkenus. [[BmwkeHus W paBeHCTBO ¢uryp. OO6mue
CBOWCTBA JBWKCHUN. Buabl NBM)KEHUI: NapajUIeIbHbIA MNEPEHOC, LIEHTPalIbHAsl CUMMETPUS,
3epKajbHas CUMMETpHUs, MOBOPOT BOKpYr mnpsamoil. IIpeoOpazoBanusi momoous. Ilpsamas u
cthepa Ditnepa.

COAEPKAHHUE YYEBHOI'O KYPCA «BeposiTHOCTBY»

10 KJIACC



[IpencraBiieHne NaHHBIX C MOMOILBIO Tabnui U AuarpamMM. CpenHee apu@meTHUecKoe,
MeJuaHa, HauOoJiblllee M HaUMEHbIIEe 3HA4YeHUs, pa3Max, JUCIEpPCUs U CTaHJIApPTHOE
OTKJIOHEHUE YUCJIOBBIX HAOOPOB.

CrnyyaitHple SKCIIEPUMEHTHI (OMBITHI) U CIydailHble COOBITHS. DJIEMEHTAapHbIE COOBITHUS
(ucxonpl). BeposiTHOCTh Cily4altHOTO COOBITHS. BIM30CTh YaCTOTHI U BEPOSITHOCTH COOBITHIA.
CnyyaiiHple OMNBITHI C PABHOBO3MOXXHBIMHM JJIEMEHTAapHBIMU COOBITUSIMU. BeposiTHOCTH
COOBITHI B OIBITAX C PABHOBO3MO>KHBIMU JIEMEHTAPHBIMU COOBITUSMHU.

Omnepanuu HaJl COOBITUSIMU: TIEpeceUeHUE, 00beIMHEHUE, TPOTUBOMOJIOKHBIE COOBITHS.
Juarpammel Ditnepa. DopMysa ClI0KEHUS BEPOITHOCTEM.

YcioBHass ~ BEpOATHOCTb.  YMHOXXEHME  BEpOATHOCTEW.  [lepeBo  cilydyallHOroO
skcriepuMenTa. @opmyiia mosHoM BeposiTHOCTU. HezaBucumblie coObITHS.

KomMOunaroproe npaBuio ymHoxkeHus. [lepecranoBku u ¢pakropuan. Yucio coueranuil.
Tpeyronsnuk [ackansa. ®opmyna Ounoma HetotoHa.

bunapnbIiii ciiydaliHbIi ONBIT (MCTIBITAHUE), yCTIeX U Heynaya. He3aBucuMBbIE UCTIBITAHMUS.
Cepusi HE3aBUCUMBIX HCHBITAHUN 70 mepBoro ycrnexa. Cepusi HE3aBUCUMBIX HUCIBITAHUM
bepnynnu.

Cnyuaiinasi BenuuuHa. PacnpezneneHue BeposiTHOCTeW. Jluarpamma pacnpenesieHus.
[Ipumepsl pactipeiesieHuid, B TOM YUCIIE, TEOMETPUUECKOe U OMHOMHUAIIBHOE.
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YucrnoBble XapaKTEPUCTUKU CIyYalHBIX BEJIMYMH: MAaTeMAaTHYeCKOe OXKHIaHHE,
JUCTIIEPCHS U CTaHIapTHOE OTKIJIOHEHHE. [IpruMepbl mMpuMeHEeHUsT MaTEMaTUYECKOTO OKUIaHMS,
B TOM YHCJE€ B 3aJayax M3 MOBCEIHEBHOW >XU3HU. MareMaTudyeckoe OXKHJIaHue OMHApHOU
CIly4ailHOW BeJIMYMHBI. MareMaThyeckoe OXHUJAAaHUE CYMMBbI CIy4YalHBIX BEJIMYHUH.
MaremaTtudyeckoe OXHUJIAHWE U  JIUCTIEPCUsS TEeOMETPUYECKOr0o ¢ OMHOMMAIBHOTO
pacupeneaeHui.

3aKoH OOJBIINX YHCEN U €ro POoJib B HAayKe, NMpUpojie U obimecTBe. BoIOOPOUHBINH METO
HCCJICIOBAaHUI.

[Ipumepsl HENPEPHIBHBIX CIIyYalHBIX BeMUYUH. [IOHATHE O TUIOTHOCTH paclpeiesieHHUs.
3amaun, TPUBOAAIIME K HOPMallbHOMY pacnpeneneHuto. [loHsTne o0 HOpMaIbHOM
pacrpeeeHUN.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA
U HAYAJA MATEMATUYECKOI'O AHAJIU3A» (YTJIYBJEHHBIH YPOBEHD)
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCTIMTAHUSI:

c(hOpPMHPOBAHHOCTh TPAXKTAHCKOM TMO3UIMU OOYYArOMIeTOCss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WI€HAa POCCHUIICKOro 0O0llecTBa, MPEACTaBICHUE O MATEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSL PA3IMYHBIX CTPYKTYpP, SBICHUM, MPOUEAYp TPakJaHCKOTO 0OIlecTBa
(BBIOOpPHBI, OMPOCHI U APYro€), yMEHUE B3aUMOJEHCTBOBATH C COI[MAIbHBIMU MHCTUTYTAMU B
COOTBETCTBUHU C UX (DYHKIUAMHU U HA3HAUCHUEM;



2) NIAaTPHOTHYECKOI0 BOCIIUTAHMS

c(OpPMHPOBAHHOCTh POCCUNUCKON I'PAKJAHCKOW MIEHTUYHOCTH, YBAXKECHHS K MPOLIOMY
U HACTOSIIEMY POCCHUMCKOW MATEMAaTHUKH, LIEHHOCTHOE OTHOLIEHWE K JIOCTUIKEHUSAM
POCCUMCKAX MaTEMAaTUKOB M POCCUUCKOM MATEMATHYECKOW IIKOJbI, MCIIOJb30BAHUE ITUX
JTOCTH)KEHUH B IPYTUX HAayKaX, TEXHOJIOTHUAX, C(hepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOrO0  Hapoja, CcHOPMUPOBAHHOCTD
HPaBCTBEHHOT'O  CO3HAHUS, OTUYECKOrO TOBEACHUSA, CBSI3aHHOTO C  IPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUN HAYKU U JAESATEIbHOCTHIO YUYEHOTO, OCO3HAHHUE JIMYHOTO BKJIA/Ja B
NOCTPOCHHE YCTONYMBOTO OYAYyLIEro;

4) 3CTEeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE  OTHOLIEHHE K  MHUpPY, BKIIOYAasd O3CTETHKY  MaTeMaTU4YECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, peuleHUi, pacCyX JACHHH, BOCHPUUMYUBOCTb K
MaTE€MAaTUYECKUM ACTIEKTAM PA3JIMYHBIX BUJI0B UCKYCCTBA;

5) ¢pu3HIeCKOro BOCIUTAHMA:

chOpMUPOBAHHOCTh YMCHHS TIPUMEHATh MaTEeMaTHUYEeCKHWE 3HAHUS B HMHTEpecax
3I0pOBOTrO U 0e30MacHoOro odpasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10POBBIO
(3mopoBoe NMuUTaHue, COANTAaHCUPOBAHHBIA PEXXHUM 3aHSATUN U OTAbIXA, PEeryysapHas punyeckas
aKTUBHOCTB), (pr3MdYecKoe COBEPIICHCTBOBAHUE MPU 3aHATHUSIX CHOPTHUBHO-030POBUTEIHHOM
NEATEIIBHOCTBIO;

6) TPY10BOT0 BOCIIMTAHUSI:

TOTOBHOCTH K TPYIY, OCO3HaHHE IIEHHOCTH TPYAOIIO0Hs, MHTEPEC K Pa3IudyHbIM chepam
npodeccuoHaIbHOM AESITEIbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MPUIIOKEHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymiedl npodeccuu W peaanu3oBBIBATH COOCTBEHHBIC
KU3HEHHBbIC IUTaHBI, TOTOBHOCTh W CIIOCOOHOCTh K MAaTeMaTHYeCKOMy OOpa3OBaHHUIO U
caM000pa30BaHUI0 HA TPOTSKEHUU BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B
PELICHUN MTPAKTUYECKUX 3a7a4 MaTeMaTUYECKOM HAIIPaBJICHHOCTH;

7) KOJIOTHYECKOT0 BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTHUECKOW KYJIbTYphl, TMOHUMAHWE BIUSHUSA COIMAIBHO-
DKOHOMHYECKUX IPOLECCOB HA COCTOSIHUE IPUPOJHOM M COLMAIBHOW CpeAbl, OCO3HAHUE
TJI00AIBHOTO  XapakTepa HJKOJOTMYECKUX MpoOjieM, OpHeHTalnus Ha PUMECHEHHE
MaTeMaTUYECKUX 3HAHUH /I pEIIeHUs 3a/1ad B 00JIaCTU OKPYXKAIOIIEH Cpeibl, IUTAHNPOBAHUE
IIOCTYIIKOB U OLIEHKHU UX BO3MOKHBIX IIOCIEACTBUH JJIs1 OKPYKAOLIEH CPEbI;

8) HeHHOCTH HAYYHOT O MO3HAHMA:

c(OpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHs HAyKW W OOIIECTBEHHOW MPAKTHKHW, TOHWUMaHUE MAaTEMaTHIECKOW HAyKU KakK cepsl
YEJIOBECUECKOM JIESITEIBHOCTH, 3TANIOB €€ Pa3BUTHS U 3HAUYMMOCTH 1Sl PA3BUTHS LIUBUJIA3ALINH,
OBJIQJICHHUE SI3BIKOM MATEMAaTHUKA W MATEMAaTHYECKOW KYJbTYpOW KaK CpPEICTBOM IO3HAHHMS
MHpaA, TOTOBHOCTHb OCYLIECTBIIATH NPOEKTHYI0O M HCCIENOBATENIBCKYIO AESATEIbHOCTD
VHJIMBUYaJbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI



ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUA

ba3oBble jornueckue aeiicTBU:

BBISIBJISITh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKU MATEMAaTHUYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUM MEXAy TMOHITUSAMH, (OPMYIUPOBATH OMNPEACICHUS TOHSITHH,
yCTaHABIIMBATh CYIIECTBEHHBIM MNpU3HAK KIacCU(pUKAIIMU, OCHOBAHUSA MJid OOOOIIECHUS U
CpaBHEHUS, KPUTEPUHU TPOBOAUMOrO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIUPOBATH M MPeOOpPa3OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIC U
OTpHUILIATENIbHBIC, CIMHUYHbBIC, YACTHBIE U 00IIIHUE, YCIOBHBIC,

BBISIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOpEUUs B (akTax,
JTAHHBIX, HAOJNIOACHUSAX U YTBEPXKICHUSIX, TMpeJjaraTh KPUTEPUM IS  BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYNH;

JE€NaTh BBIBOAbLI C HCMOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3AKJIFOYEHUM, YMO3AKIIOUEHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJILHO JI0KA3aTeIbCTBA MATEMATUYCCKUX YTBEPKICHHUM (TIPsMBIC U
OT TPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOJWTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY>KJICHUS U BBIBO/IBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaud (CpaBHUBATH HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh HauOoyiee TMOAXOASANIUNA € y4E€TOM CaMOCTOSITENIbHO BBIJEIIEHHBIX
KPUTEPUEB).

Ba3oBhbIe uccienoBarebCKHe 1eCTBUA:

UCIIOJB30BaTh  BONPOCHI  KAaK  MCCIENOBATEIbCKUM  MHCTPYMEHT  IIO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOLIUME TPOTUBOpEUre, MpodieMy, YCTaHABJIMBATh
HCKOMOE U JIaHHO€, (OpPMHUPOBAThH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, MCCIEIOBAHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4eCKOro OOBEKTa, SIBIICHHUSA, MPOIIECCa, BBISBICHHUIO
3aBUCUMOCTEH MEXIY 00BEKTaMU, SBICHUSMH, MPOIIECCaAMU;

CaMOCTOSATEIHHO (POPMYITHPOBATH 0OOOIIEHUS U BHIBOJIBI IO pe3yjIbTaTaM MPOBEAEHHOTO
HAOJIOICHM S, UCCIIEIOBAHMSI, OIICHUBATH IOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB
1 0000IIIEHUH;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE ITPOLECCA, & TAKKE BBIIBUTATh MPEATIOIOKEHUS O
€ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nngopmanmeii:

BBISIBIISITH JIe(OUIIUTH HHPOPMAIIUH, TAHHBIX, HEOOXOAMMBIX JIJIsi OTBETA HA BOTIPOC U IS
peLICHUS 3aa4K;

BEIOWpAaTh WHGOPMAIMIO W3 WCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAIU3UPOBATH,
CHUCTEMATU3UPOBaTh W HWHTEPIPETUPOBATH WHOOPMAIMIO pa3TUYHBIX BUIOB U (opm
MIPEJCTABIICHUS;

CTPYKTypupoBaTh HHGOpPMAlLMIO, NPEeACTaBIsATH €€ B  pa3IuyHbiX (opMmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OLICHUBaTh HAAEKHOCTh HMH(POpMALMM MO CaMOCTOSITEABHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.



KoMMyHuKaTHBHBIC YHHBEpPCAJbHbIC YYeOHbIE 1eHCTBHS

Oomenue:

BOCHIPUHUMATh U (POPMYJIHPOBATH CYKIEHUS B COOTBETCTBUHU C YCIOBHUSMHU U LEISIMU
oOLIeHus, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M NMHUCbMEHHBIX
TEKCTaX, JaBaTh IIOSCHEHUS IO XOAY pPEUIEHUs 3aJa4ud, KOMMEHTHUPOBATh IOJIYYEHHBIN
pEe3yJIbTaT;

B X0/ie OOCYXXJIEeHHS 3aJ]aBaTh BOMPOCHI MO CYHIECTBY OOCYXIaeMOW T€Mbl, IPOOJIEMBI,
penaeMon 3a/1aud, BBICKA3bIBaTh WUJICH, HAIICIICHHBIE HA MOMCK PELIEHMS, COIOCTABIISTh CBOU
CYXKIEHUS C CYXKIACHUSMU JIPYTUX YYACTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3JInYUE U CXOJICTBO
NO3UIUH, B KOPPEKTHOU (popme HOopMyTUpOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;

IPEACTAaBIATh PE3YNbTAThl PELICHUs 3aJauyM, SKCIEPUMEHTA, UCCIEAOBAHUSA, MPOEKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4Y€TOM 3ajad MpPE3eHTAlUU U
0COOEHHOCTEW ayAUTOPHUH.

PerynsiTuBHBIe YHHUBepCAJIbHbIE YUeOHbIE TeHCTBHUS

Camoopranusanus:

COCTaBIIATh ITUIAH, aJITOPUTM PEIICHHUS 3a/1auyd, BBIOMPATH CIIOCOO PEIICHUS C y4ETOM
MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHUAaHThI PEIICHUN C YIETOM HOBOW MH(POPMAITUH.

CaMOKOHTPOJIb, YMOIHOHAIbHBII HHTE/JIEKT:

BIaJIETh HABBIKAMHU IIO3HABATEIIPHONW pEeQIICKCUM KaK OCO3HAHUS COBEPIIAeMbIX
JICHCTBUI M MBICTHTEIBHBIX MPOIECCOB, HX PE3YIbTATOB, BIAJCTh CIIOCO0AMHU CaMOTIPOBEPKH,
CaMOKOHTPOJIS MPOIIecca U pe3ysibTaTa PemIeHUus] MaTeMaTHIeCKON 3a/1auw;

NPEIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IPH PEIICHHH 3a7a4d, BHOCHTH
KOPPEKTHUBBI B JICITEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, TaHHBIX, HAWIEHHBIX OIMIHUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBUE pe3yJbTaTa IEIH € YCIOBHAM, OOBICHITh MPUIHHBI
JTOCTH)KCHUS WJIM HEIOCTIDKEHUS PE3yNIbTaTOB JEATEIHHOCTH, HAXOJWTHh OIIUOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1eSITeIbHOCTD:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHOW W MHANBUAYATHHOU PabOTHI IPU
pelieHnr y4eOHBIX 3a7ad, MPUHUMATh II€JIb COBMECTHOW JEATEIBHOCTH, IUTAHHUPOBATH
OpraHu3alii0 COBMECTHOM pabOThI, pacIpeAeNiaTh BUIBI pabOT, TOTOBAPUBATHCS, 0OCYX IATh
MIPOIIECC U Pe3yIbTaT PabOThI, 0000IaTh MHCHHS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYNNOBBIX (popmax paboTel (0OCYykIeHUsI, OOMEH MHEHUH, «MO3TOBBIC
IMITYPMBD» W HWHBIE), BHITIOIHATH CBOIO YacTh paOOThl U KOOPAMHUPOBATH CBOW JCHCTBUS C
JAPYTHMH YJ€HAMW KOMAaHJIbI, OIICHMBATh Ka4yeCTBO CBOETO BKJIAJa B OOIMMN MPOJYKT IO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

HPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenus B 10 kiiacce oOydaromiuiicss TOJYYHT CIEAYIONIUME TPEIMETHBIC



PE3yNIbTATHI 110 OTAENIBHBIM TeMaM paboueil mporpaMmbl y4eOHOTro Kypca «Anredpa v Havasna
MaTeMaTH4YECKOTIO aHAIU3a»:

Yuciia v BbIYUCTICHUSA:

CBOOOJHO  ONEpUpOBaTh  MOHATUAMM:  pPAUMOHAIBHOE  YHUCIO,  OECKOHeYHas
nepuoauyeckas ApoOb, MPOLEHThI, UPPALMOHATIBLHOE YMCI0, MHOXKECTBAa PAllMOHAJIBHBIX W
JNEVUCTBUTEIIBHBIX YUCEN, MOYJIb JEUCTBUTEIBHOIO YUCIIA;

MPUMEHSITh JAPOOM M MPONEHTHI JJIsi PEIICHUS TPUKIATHBIX 3aJa4 W3 Pa3IMuHbIX
OTpaciiedl 3HaHUU U pealbHOU XKU3HH;

MIPUMEHSITh NPUOIMIKEHHBIE BBIYMCIICHUS, MpaBUJia OKPYTJICHUS, MPUKUAKY U OIEHKY
pe3yJbTaTa BbIYMCICHUN;

CBOOOJTHO OMNEpUpPOBaTh MOHSATUEM: CTENEHb C LENbIM IOKa3aTeleM, HCIOIb30BaTh
NOAXOAANIYI0 (OpPMY 3alUCHU JEUCTBUTEIBHBIX YUCEN JJIA PEIIECHUs MPAKTHYECKUX 3a/ad U
MPEJCTABICHUS TaHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATHEM: ApU(PMETUUECKUN KOPEHb HaTypalbHON CTENEHU;

CBOOOJTHO OMEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATIBLHBIM ITOKa3aTeseM;

CBOOOJIHO OIEpPUPOBATH MOHATUAMH: JIOTApU(PM YHUCIA, JNECITUYHBIC M HATypaIbHBIC
JorapuQMBsI;

CBOOOJTHO OIEpPUPOBATH MOHATHSIMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC YHUCJIOBOIO
apryMeHTa;

OIIEPUPOBATH ITOHATUSAMU: APKCUHYC, APKKOCUHYC U APKTAHI'€HC YUCIIOBOI'0 apIryMEHTA.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO  ONEpUpPOBATH  TMOHATUAMH:  TOXKIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

NPUMEHSTh Pa3UYHbIE METOABl PEHICHUS PAIMOHAIBHBIX M JPOOHO-paIlMOHAIBHBIX
YPaBHEHUH, IPUMEHATH METOJI UHTEPBAJIOB ISl PELICHHS] HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATHSIMHU: MHOTOWIEH OT OJHOW MEPEMEHHOW, MHOTOWIEH C
HenbIMA - Ko PUIMeHTaMy, KOPHM MHOTOWICHA, MPUMEHSTh JelIeHHe MHOroudjeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy besy u reopemy Buera s pemenus 3anay;

CBOOOJHO OMEpUpOBaTh TMOHSATHUSAMH: CHUCTEMa JIMHEWHBIX YpPaBHEHHMM, MaTpHIIA,
ONpeNeNuTeNb MATPULbl 2 X 2 M €ro reoMETPUYECKHH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpenenurens 2 X 2 1js BBIYUCICHUS €ro 3HaYCHUsI, TPUMEHSTh ONPEACIIUTENN I PEIICHUS
CHUCTEMBI JIMHEWHBIX YPAaBHEHUW, MOJAECIUPOBATHh PEAIbHBIE CUTYallMU C MOMOILIBK) CHCTEMBI
JIMHEMHBIX YPAaBHEHUW, MCCIEA0BATh IIOCTPOCHHBIE MOJEIM C TMOMOIIBIO MATPUL U
onpeAeauTeNeH, HHTEPIPETUPOBATH MOJYYEHHBIN PE3yJIbTAT;

UCIIOJb30BaTh CBOWMCTBA JEUCTBUUA C KOPHAMHU [JIsi NHpeoOpa3oBaHUsl BBIPAKECHUI;

BBITIOJIHATH MIPEOOPa30BaHUSI YHCIIOBBIX BIPAXKEHUH, COIEPKAILUX CTEIEHHU C
PaLMOHAIBHBIM MTOKA3aTEIEM;

MCIIOJIB30BaTh CBOWCTBA JjiorapudmoB il  mpeoOpa3oBaHUS  JIOTapUPMUIECKUX
BBIPAYKECHHUI;

CBOOOJIHO  ONEpUpPOBATh  MOHATUAMH:  HppallMOHAJbHbIEC,  IOKa3aTelbHbIE U
norapuMuyYecKre ypaBHEHUS, HAXOJUTh UX PEIICHUSI C TOMOIIBI0 PABHOCUIIBHBIX MEPEXOI0B
WJIA OCYUIECTBIISISL IPOBEPKY KOPHEH;



NPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (OpMYJbl A  NpeoOpa3OBaHUS
TPUTOHOMETPUUYECKUX BBIPAKCHUMN;

CBOOOJHO OMNEpPUPOBATHh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSATH
HeoOxo1uMble (POPMYJIBI ISl PEILIEHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJICJIUPOBATh pealbHble CUTYallUd Ha S3bIKE€ aireOpbl, COCTaBIATh BbIPAKEHUS,
YpaBHEHMs, HEpPABEHCTBA 10 YCJIOBHUIO 3aJlayd, HCCIEAOBATh IOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHUEM anmapara ajareOpsl.

DYyHKIUH U ITPaPUKU:

CBOOOJHO OMEpUPOBATh MOHATUSAMHU: (YHKUHUSA, CHOCOOBI 3aJaHusl (PYHKIMH, B3aUMHO
oOpatHbie (PYHKIIUMU, KOMIO3UIUS (YHKIHUH, rpaduk (YHKIIUHU, BBINOIHATH 3JIEMEHTApHbBIC
npeobpazoBaHus rpagukoB GyHKIINIA;

CBOOOJIHO OINEpUPOBATH MOHATHSIMHU: 00JACTh ONPENEICHUS W MHOXKECTBO 3HAUYECHUU
byHKIMM, HYTW QYHKIIUUA, TPOMEXKYTKUA 3HAKOTIOCTOSIHCTBA,;

CBOOOJIHO OMNEpPUPOBATH MOHATUSAMU: YETHbIE M HEUETHbIE (YHKIUHU, NEPUOJUUYECKUE
GyHKIMM, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMYMbl U MUHUMYMBI (DYHKIIUH,
HauOoJbIIee U HAMMEHbIIIEe 3HAaUeHHE (PYHKIIUU Ha TIPOMEKYTKE;

CBOOOJIHO OINEpPUPOBATH MOHATUSIMHU: CTENEHHAas (PYHKIMS C HATypajJbHBIM U LEJIbIM
nokasaresieM, rpauK CTeeHHON (YHKIIMU C HAaTypaJbHBIM U ILIEJIbIM MOKa3aTesneM, rpadux
KOpPHSI N-0M CTeNeHH Kak PyHKIIMK 0OpaTHOW CTENEHU C HATypalbHbIM MOKa3aTelIeM;

ONEepUPOBATh TOHITHUSAMU: JUHEHHAs, KBaJpaTuyHas WU JpoOHO-IHHEHHas (yHKIHH,
BBITIOJHS T AJIEMEHTAPHOE UCCIIEI0BAHUE U TTOCTPOEHUE UX IPAPUKOB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MOKa3aTesbHAs U Jiorapumudeckas QyHKIINH, UX
CBOICTBA U TpadUKH, UCTIOIB30BATh UX TpadUKH I PEIICHUS YpaBHEHUH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: TPUTOHOMETPUYECKA OKPYKHOCTb, OMpPEIeNCHUE
TPUTOHOMETPUYECKUX (DYHKIIUMA YUCIOBOTO apTyMEHTa;

UCIIOJIb30BaTh rpaduku (DYHKIMI JJIs MCCIIeIOBAHUSI TIPOIECCOB M 3aBUCUMOCTEH Mpu
pEIICHUH 3a7a4 U3 APYTUX y4eOHBIX MPEAMETOB M peajbHOM JKU3HU, BhIpaXaTh (hopMmyiamMu
3aBUCUMOCTU MEXY BEJIMUYNHAMU;

Hauana maTemaTH4ecKoOro aHajiusa:

CcBOOOJIHO ONEPUPOBATH MOHATUAMU: apHUPMETHUECKas U TeoOMETpHUecKas Mporpeccus,
OCCKOHEYHO YOBIBAIOIIAs TEOMETPUUYECKAs TMPOTPECCHUsi, JIMHEWHBIM M HIKCIIOHEHIUATbHBIN
pocT, popMyia CIOKHBIX TPOLEHTOB, UMETh MPECTABIEHUE O KOHCTAHTE;

HCIIOJIBb30BaTh MPOTPECCUM [JIsl PEIICHHsS] peajbHbIX 3aJad NPUKIAJHOTO XapaKTepa;

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: MOCIEI0BATENIBHOCTh, CIIOCOOBI 3a/1aHus
MOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE W OIPAaHWYEHHBIE IOCIIEIOBATEIBHOCTH, HOHUMATh
OCHOBBI 3aPOKJICHHS] MATEMAaTHUYECKOTO aHAJIN3a KaK aHalln3a OECKOHEYHO MaJbIX;

CBOOOTHO OMEPUPOBATH MOHSATUSIMU: HETIPEPHIBHBIE ()YHKIIMH, TOUYKHU pa3pbiBa rpaduka
GyHKIIMH, aCUMOTOTHI Tpaduka QyHKINN;

CBOOOJIHO ONEPUPOBATH MOHATUEM: (DYHKIIMSI, HEPEPBIBHAS HA OTPE3KE, IPUMEHATH
CBOMCTBa HEMPEPHIBHBIX (DYHKIMU JJIs1 PEIICHUS 3a/1a4;

CBOOOJIHO OMNEPUPOBATh TMOHATHSIMHU: TepBasi W BTOpask MNPOU3BOAHBIE (PYHKIIUH,
KacaTenbHas K rpauky GyHKIUU;



BBIYUCIISITh TPOU3BOJHBIE CYMMBI, NPOU3BEACHUS, YaCTHOTO M KOMIIO3WLMHU JBYX
(yHKUUMH, 3HaTh IPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIUH;

MCII0JIb30BaTh T€OMETPUUECKUN U (PU3HUECKHUI CMBICT IPOU3BOIHOM AJI pELIeHUS
3a1ad4.

MHosxecTBa U JIOTHKA:

CBOOOJTHO ONEPUPOBATH MOHATUSMU: MHOXKECTBO, ONEpAllMU HaJ MHOKECTBAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllIaparT IJisl ONMCAaHUs PEATbHBIX IPOLIECCOB
U SIBJICHU, IPU pelIeHUH 3a1a4 U3 JPYruX YU4eOHbIX TPEAMETOB;

CBOOOJTHO OINEpUPOBaTh MOHATUSIMU: OIPEJECICHHE, TEOpeMa, ypaBHEHHUE-CIE/ICTBUE,
CBOICTBO MAaTeMaTHMYeCKOro OOBEKTa, JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YpaBHEHUSA U
HEpPABEHCTBA.

K xoniy obyuyenuss B 11 kjacce 0oOyyarolmuics MONYYUT CIEIYIOUIME MpPEIMETHbIE
PE3yNbTATHI 1O OTACIbHBIM TeMaM pabouel nmporpaMMbl yueOHOTO Kypca «Airedpa U Havasna
MaTeMaTHYECKOI0 aHaJIu3ay:

Yucna 1 BHIYUCICHUSA:

CBOOOJTHO OMEPUPOBATH TMOHATHUSMHU: HATypaJlbHOE U II€JI0€ YHCI0, MHOMXECTBa
HAaTypaJIbHBIX W LIEJIBIX YHUCEJ, UCIIOJIb30BaTh NPU3HAKK JEeNMMOCTH Henblx yucen, HOJ u
HOK HatypanbHBIX Yncen Al pELICHUS 3a/1a4d, TPUMEHATh AIrOpUT™M EBKIINAA;

CBOOOJIHO ONEPUPOBATH MOHSATHEM OCTAaTKa MO MOMAYJIO, 3alKCHIBaTh HATypaJbHbIE
YHUClla B Pa3JIUYHBIX TO3ULUOHHBIX CUCTEMAX CUMCIICHMUS;

CBOOO/IHO ONEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCJIO M MHOKECTBO KOMIIJIEKCHBIX
quCcel, IPEJCTABIATh KOMIUJIEKCHBIE YHCIIa B aIre0panyeckol 1 TpUroHOMeTpuueckoit popme,
BBITIOJIHATH apU(PMETUUECKHE ONepaliii ¢ HUMU U U300pakaTh Ha KOOPIAUHATHON IUIOCKOCTH.

YpaBHeHUs1 M HEPABEHCTBA:

CBOOOJIHO  ONEpUpOBaTh  MOHATHAMH:  HppallMOHAJIbHbIE,  IOKa3aTejlbHbIE U
jgorapu()MUUECKUE HEPABEHCTBA, HAXOJWUTh HX PELIEHUS C TOMOIIBI0 PaBHOCHIBHBIX
IIEPEXO0B;

OCYILECTBJIATh OTOOp KOpHEH MpH pEeleHUH TPUTOHOMETPUUYECKOTO ypaBHEHUS;

CBOOOJIHO OIEPUPOBATh IOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSTh

HeoOXxoAuMble (OPMYIIbI ISl PELIEHHUsS] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB;
CBOOOJITHO ~OINEpPUpPOBATh TMOHATHAMU: CHCTEMAa U COBOKYIHOCTh ypaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PELICHHS CUCTEMBI U
COBOKYITHOCTEH pallMOHAIbHBIX, HPPAMOHAIbHBIX, IOKAa3aTEeIbHBIX U JOrapupMUUECKUX
YPaBHEHUW U HEPABEHCTB;

pemarb pandoHANIbHbIE, HPPALUOHAIBHBIE, IIOKa3aTelIbHbIE, JOrapu(MUUYECKUEe U
TPUTOHOMETPUYECKUE YPABHEHNS U HEPABEHCTBA, COJEPKALIUE MOYJIN U NTApAMETPBI;

NPUMEHATh TpadUYecKUe METOMABI JJIsl pPEeIICHHs ypaBHEHUN M HEPAaBEHCTB, a TaKXKe
3a/1a4 ¢ IMapaMeTpamu;

MOJICJINPOBAaTh pEalbHbIE CUTYallUW Ha S3bIKE ajlreOpbl, COCTABJIATh BbIpaKEHUS,
YPAaBHEHHMsI, HEPABEHCTBA W HMX CUCTEMBI IIO YCJIOBHUIO 3aJa4M, HCCIEIOBATH IOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM anmnapara ajareopbl, HHTEpIPETUPOBATD MOJYYEHHBIA PE3YIbTAT.

DOyHKUUM U TpaPuKu:



CTPOUTH TpauKu KOMIO3ULIUU (PYHKIIMI C MOMOIIBIO AIIEMEHTAPHOTO UCCIIEI0OBAHUS U
CBOICTB KOMITO3ULIUU JBYX (DYHKIIUH;

CTPOUTh Te€OMEeTpHuYecKhe oOpa3bl YpaBHEHUH W HEPAaBEHCTB HA KOOPAWHATHOU
IIJIOCKOCTY;

CBOOOTHO ONEPUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPUUECKUX (PYHKITUH;

MPUMEHATH PYHKIIMH ISl MOAECIUPOBAHUS U UCCIIEOBAHUS PEATIbHBIX MPOIIECCOB.

HayvaJjia MaTeMaTH4Y€CKOI0 aHAJIM3A:

UCIIONIb30BAaTh MPOU3BOAHYIO ISl UCCIENOBaHUs (YHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOAUTh HaOOJIbIIee U HAMMEHbIIIee 3HAaUeHUs (PYHKIIMU HEMPEPHIBHOM Ha OTPE3KE;

UCIIOJIb30BaTh IIPOU3BOAHYIO JUI HaXO0XKACHUs HAWIYUIIEro pelIeHUsl B IPUKIIAIHbIX, B
TOM 4YHUCJIE COLMAJIBbHO-DKOHOMUYECKUX, 3aJadax, JIs ONPEHACICHUs] CKOPOCTH U YCKOPECHUS
nporecca, 3aJJaHHoro (hopmysioi uimu rpaduxkom;

CBOOOJHO OMEpUpOBaTh MOHATUSMU: MEPBOOOpa3Has, OINpPEACNEHHbII HHTErpal,
HaXOAUTh MEPBOOOpa3HbIE AJIEMEHTAPHBIX (PYHKIMI W BBIYMCIATH HHTETpasl 1o (opmyse
HrroTona-JlenOnuna;

HAXOAMUTh IJIOMIAIU TUIOCKUX (PUTYp U OOBEMBI TET C TOMOIIBIO HHTETPAIa;

UMETh IPEJICTABICHUE O MAaTEMaTUYECKOM MOJECIMPOBAHUM HA IPUMEPE COCTABJICHMS

nuddepeHIManbHbIX YPaBHCHUM;
pemaTh NpUKIaIHbIEe 3a7a41, B TOM YHCIIE COIUATBHO-9KOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYeCKOr0 aHaIn3a.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA
«EOMETPUS» (YIIAYBJEHHBINA YPOBEHDb) HA YPOBHE CPEJHEITO
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxkaanckoe BOCIMTAHNE:

chOpPMHUPOBAHHOCTh TPAXKTAHCKON TMO3UIMU OOYYAIOMIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIE€HA POCCHICKOTO OOIIeCTBa, MPEACTABICHUE O MaTEMAaTUYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUM, MPOLEAYp TPaXTAHCKOTO OOIIECTBa
(BBIOOPBI, OMPOCHI U JAPYTroe), YMEHHUE B3aMMOJIECTBOBATh C COLIMAILHBIMU MHCTUTYTaMHU B
COOTBETCTBUHU C UX (DYHKIUAMHU U Ha3HAUCHUEM;

2) MaTPpHOTHYECKOE BOCITUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW UIACHTUYHOCTH, YBAKCHHS K MPOIIIOMY
W HACTOAIIEMY POCCHMCKOM MaTEeMAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTUKEHHIM
POCCHMCKMX MAaTEMaTHKOB W POCCUHWCKOM MATEMAaTHYECKOW WIKOJIbI, HMCIIOJIB30BAHUE 3TUX
JOCTH>KEHUM B IPYTUX HAyKaX, TEXHOJIOTUAX, C(hepax IKOHOMUKHU;

3) IyXOBHO-HPaBCTBE€HHOE BOCIIMTAHHUE:

OCO3HAHHUE JYXOBHBIX IIEHHOCTEH POCCUICKOro Hapoaa, CchOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOrO MOBEACHUS, CBA3AHHOTO C MPAKTHYECKUM



MPUMEHEHUEM JTOCTIKEHUN HAYKU U JEATEIBHOCTHIO YIEHOTO, OCO3HAHHE JTMYHOTO BKJIa/la B
MOCTPOEHUE YCTOMUMBOTO OYAYIIETO;

4) acTeTHYECKOE BOCTINTAHHUE:

ACTETUYECKOE  OTHOIIEHHE K  MHpPY, BKIIOYas OCTETUKY  MAaTeMaTHYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3aJad, peHIeHUil, pacCyXICHHH, BOCIPUUMUYUBOCTh K
MaTEeMaTHYECKUM acCTIeKTaM Pa3InYHBIX BHJIOB UCKYCCTBA;

5) ¢pu3uueckoe BocIMTaAHUE:

cOpMUPOBAHHOCTh yMEHHS NPHUMEHATH MaTeMaTUYeCKHe 3HAHWS B HHTepecax
3I0pOBOTO U Oe30macHOro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO
(3mopoBoe nMuTaHue, cOATAHCUPOBAHHBIM PEKUM 3aHATUI U OTIbIXA, PETyispHas Qpu3udeckas
aKTUBHOCTH), (DU3MUECKOE COBEPIICHCTBOBAHUE MPU 3aHATHUSX CHOPTHBHO-030POBUTEIHHOM
JesITeTbHOCTBIO;

6) Tpy/Z0BO€E BOCIMTAHME:

TOTOBHOCTH K TPYAY, OCO3HAaHHE LIEHHOCTU TPYI0JIIO0HS, MHTEPEC K Pa3IMUHBIM cepam
podeCCUOHATBHON JIEATEIBHOCTH, CBI3aHHBIM C MATEMATHKON U €€ TPUIIOKCHHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOpP Oyaymiedl npodeccuu W peaau3oBBIBATH COOCTBEHHBIS
’KU3HEHHBIC TUTAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHUIO U
caMo00pa3oBaHUIO0 HAa TPOTSIKCHHH BCEH J>KU3HH, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B
pEIIeHNH TPAKTUYECKUX 3a/1a4 MaTeMaTHIECKOW HANIPaBICHHOCTH;

7) 3K0JIOTHYEeCKOe BOCIIUTAHNE:

c(OpPMHUPOBAHHOCTh JKOJOTMYECKONW KYJIbTYpbl, IMOHUMAHWE BIUSHUSA COIMAIBHO-
HKOHOMHYECKHUX IMPOILIECCOB HAa COCTOSIHUE TMPUPOJHON U COIMANIBHOW CpeJlbl, OCO3HAHHE
rJI00AJIBHOTO  XapakTepa HJKOJOTMYECKUX MpoOjieM, OpHeHTalus Ha MpUMEHEHHE
MaTEMaTUYECKUX 3HAHUM JIJISl PEIICHHS 3a/1a4 B 00JIaCTH OKPY>KAIOIICH Cpe/ibl, MIIaHUPOBAHUE
MOCTYIIKOB U OIIEHKH UX BO3MOXKHBIX TIOCIIEICTBUMN ISl OKPYKAIOIIEH Cpe/bl;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHUSI:

c(hOpMHPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHs HayKW M OOIIECTBEHHOMN MPAKTHKH, TOHUMaHUE MaTEMaTHYECKOM HAyKU Kak cdephl
YeJI0OBEUECKOHN AESITeIbHOCTH, ATANOB €€ Pa3BUTHU U 3HAUMMOCTH ISl pa3BUTHS IUBUIU3ALIUY,
OBJIaJICHUE S3BIKOM MaTEeMaTHUKA M MaTeMAaTHYeCKOW KYJIbTYpPOMl KaK CpPEJCTBOM IO3HAHMS
MHUpPA, TOTOBHOCTb OCYIIECTBIATH IMPOCKTHYIO M HCCIEIOBATEIbCKYIO JESITEeIbHOCTD
WHIUBUIYaTBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/IbHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA

ba3oBble Jornueckue AecTBU:

BBISIBIISITh M XAapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKKM MAaTEeMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOLICHHN MEXAy TMOHITUAMH, (QOPMYIUPOBATH OMNpPEACICHUs MOHSATHUM,
YCTaHABIIMBaTh CYHIECTBEHHBIM NpPHU3HAK KiacCU(UKALUMU, OCHOBAHUS JUIsi 00OOILIECHUS U
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIUPOBaTH M MPeoOpPa3OBbIBATh CYXKICHUSA: YTBEPAUTEIbHbIE U
OTpUILIATENIbHbIC, €IMHUYHbIC, YACTHBIE U 00IIIUE, YCIOBHBIC;



BBISIBJISITh MAaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpeuns B ¢akTax,
JAHHBIX, HAOJNIOACHUSAX U YTBEPXKICHUSAX, TMpeajaraTb KpUTEPUH JJisI  BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYNN;

nenaTh BBIBOABI C MCMOJb30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AKIIOYEHUH M0 aHAJIOTUK;

MIPOBOJUTH CAMOCTOSITENIbHO TOKA3aTeIbCTBA MAaTEMATUUECKUX YTBEPXKIECHUN (TIPsSMbIE U
OT TPOTUBHOTO), BBICTpAUBATh AapPryMEHTAIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJICHHS U BBHIBOJIBI;

BBHIOMpaTh CHoco0 pelieHus: y4yeOHOM 3ajayu (CpaBHUBAaTh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoliee NOAXOASIMIMM C Y4ETOM CaMOCTOSATEIBHO BBIJEICHHBIX
KPUTEPUEB).

Bba3zoBble nccienoBaTe/bCKue AeldCTBUSA:

UCIIOJIb30BaTh  BOMPOCHI ~ KaK  HCCIEAOBATENbCKUM  MHCTPYMEHT  TO3HAHUA,
(GopMynHpoBaTh BOMPOCHI, (UKCUPYIOUIME NPOTUBOpEUYUE, NpoOJIEeMy, YCTaHABIMBATh
MUCKOMOE U JIaHHOE, (POPMHUPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TO3UIINIO, MHEHUE;

IPOBOAUTH CAMOCTOSITENIbHO — CIUIAHUPOBAHHBIA  IKCIIEPUMEHT, HCCIEAOBAHHE IIO
YCTAaHOBJIEHHUIO OCOOCHHOCTEW MAaTeMaTH4ecKoro OOBbEKTa, SIBIICHHUSA, MPOIECcCa, BBISBICHHUIO
3aBUCUMOCTEN MEXIY 00BEKTaMU, SIBIICHUSMH, MPOIIECCaMU;

CaMOCTOSATEIHHO (OPMYITHPOBATH 0OOOIIIEHUS U BBIBOJIBI IO pe3yjIbTaTaM MPOBEAEHHOTO
HaOJII0/IEeHNsI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB
1 0000IIEHUH;

IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIBUTATh MIPEATION0KEHUS O
€ro Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora c undopmanueii:

BBISBJIATH AeUIIUTH UHPOPMAIIUU, TAHHBIX, HEOOXOIUMBIX JIJIsl OTBETAa HA BOMIPOC U /IS
pEIICHHS 3a1a4H;

BbIOMpaTh HMHPOPMAIMIO W3 HMCTOYHHKOB PpA3MYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh W HWHTEPHPETUPOBATh WHGOPMAIUIO pPA3IUYHBIX BUIOB U (opm
MpEeACTaBICHUS;

CTPYKTYpHpOBaTh  WH(MOPMAIMIO, TPEACTaBIATH €€ B  pa3iIuuHbIX  (dopmax,
WJUTIOCTPUPOBATH Tpaduecky;

OIICHMBATh HAAEKHOCT, WHGOPMAIIMM TI0O CaMOCTOSITENIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIe Y4eOHbIe 1eHCTBUA

Oouienne:

BOCIIPUHUMATh U (HOPMYIHPOBATH CYKJICHHS B COOTBETCTBHM C YCIOBUSAMHU U UEISMHU
oOIeHus1, sICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U MHUCHMEHHBIX
TEKCTaxX, JaBaTh MOSCHEHUS MO XOAY peEUIeHUs 3aJadyd, KOMMEHTHUPOBATh IOJYYEHHBIN
pe3yibTarT;

B XOJIe 0OCYXXJIeHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TeMbI, TPOOJIEMBI,
peliaeMon 3a1auu, BbICKa3bIBaTh UAECH, HALIEJICHHbBIE HA MTOUCK PEILICHHS], COMIOCTABIISITH CBOU



CYXJICHUS C CYKICHUSMU IPYTHX YIaCTHUKOB JUAIIOTa, 0OHAPYKUBATh PA3IMYUE U CXOACTBO
MO3UIIHIA, B KOPPEKTHOH opme GOopMyTUpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHNUS;

NPEJCTaBIATh PE3YyIAbTaThl PEIICHUs 3a7aud, SKCIIEPUMEHTa, HCCIEIOBaHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (QopMaT BBICTYIUICHHS C Y4Y&TOM 3aja4 Mpe3eHTalud |
0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIE YHUBepcaJIbHbIE yueOHbIE AeiicTBUSA

Camoopranusanus:

COCTaBJIATh ITUIAH, AITOPUTM PEIICHUS 3aJadyd, BBIOMpPATh CIOCOO pelieHHs ¢ y4ETOM
MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh M KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpPMALIUU.

CaMOKOHTPOJIb, YMOIHOHAIbHBIH HHTE/JIEKT:

BJIaJIETh HABBIKAMHU IIO3HABATEIHHONW pEeQICKCUM KaK OCO3HAHUS COBEPIIAEMbIX
JACHCTBUI M MBICITHTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJCTh CIIOCOOAMHU CaMOTIPOBEPKH,
CaMOKOHTPOJIS MPOIIecca U pe3ysibTaTa PelIeHus] MaTeMaTHIeCKON 3a/1auH;

NPEBHICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TPU PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTHUBHI B IEATEITHHOCTH HA OCHOBE HOBBIX OOCTOSITEIHCTB, IAHHBIX, HAWEHHBIX OIMIHNOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHUE pE3yJbTaTa MEINM U YCIOBUSAM, OOBSCHATH MPHUUHEI
JOCTKEHUSI WIM HEJOCTIKEHUSI PE3YNbTaTOB AESATENbHOCTH, HAXOAUTHh OIMIMOKY, IaBaTh
OILICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJbHOCTD:

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYATbHOU pabOThI MPU
pemieHny y4eOHbIX 3ajady, MPUHUMATh II€JIb COBMECTHOM JesATEIbHOCTH, IUIAHHUPOBATH
OpraHU3aIlMi0 COBMECTHOU pabOTHI, pactpeaeisaTh BUIBI paboT, JOTOBAPHUBATHCS, OOCYXKIaTh
IIPOIIeCC U Pe3yJIbTaT paboThl, 00001IIaTh MHEHUS HECKOIBKHUX JTFO/ICH;

y4acTBOBaTh B TPYNIOBHIX (popMax pabGoTel (0OCyxkaeHUs, 0OOMEH MHEHUMN, «MO3TOBBIE
IMITYPMbD» W WHBIE), BBIMOJIHATH CBOIO YacTh pabOThl MU KOOPAMHHUPOBATH CBOU JIEUCTBUS C
JIPYTMMH YJ€HAMU KOMaH[bI, OIEHWBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMKA MPOIYKT IO
KpUTEPHSIM, CHOPMYITHPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOydaromuiicss HAyquTCs:

e CBOOOJHO OTIEPUPOBATH OCHOBHBIMU MOHATUSMH CTEPEOMETPUH TIPH PEIICHUH 337129
Y TIPOBEJICHUN MAaTEMATHYCCKUX PACCYKICHHIA;

e TMPUMEHSATH AaKCHOMBI CTEPEOMETPUM W CIEICTBUS W3 HUX TPU PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KJIACCH(PUITUPOBATH B3AUMHOE PACIIOJIOKEHHUE TPSIMBIX B TPOCTPAHCTBE, TUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OTIEPUPOBATH MOHITHIMHU, CBI3aHHBIMH C YTIIAMHU B IPOCTPAHCTBE: MEXKTY
MPSMBIMH B TIPOCTPAHCTBE, MEXKTY TPSIMOU U TJIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



CBOOOJIHO pACMO3HABaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpU3Ma, NUPAMHJIA,
MPSAMOYTOJIbHBIN NapaJijiesienuIel, Kyo);

KJIacCU(UIIMPOBATH MHOIOTPAaHHUKH, BBIOMPAsi OCHOBAHUS JIJ1s KJIACCU(UKALINH;
CBOOOJHO OMNEPUPOBATh MOHATHUSMH, CBSI3aHHBIMHU C CEYEHHUEM MHOTI'OTPAHHUKOB
IUIOCKOCTBIO;

BBIMOJHATH MapajlelibHOE, LIEHTPAIbHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE (DUTYp
Ha TUIOCKOCTb, BBITIOJHATh U300pakeHUs PUTYp HA MIIOCKOCTH;

CTPOUThH CEUYEHUS] MHOTOTPAHHUKOB PA3IMYHBIMUA METOJIaMHU, BBITIOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEXKH M3 PUCYHKOB MNPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpPXY, COOKY,
CHU3Y;

BBIUMCIATh IUIOIIAAM TOBEPXHOCTEM MHOTOTpaHHUKOB (IIpU3Ma, MUpamuia),
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO ONEPUPOBATH MOHSATUSMH: CUMMETPHUsI B MIPOCTPAHCTBE, IEHTP, OChb H
IUIOCKOCTh CUMMETPHH, IIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBI;

CBOOOJTHO OTIEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOPAM M KOOPAUHATAM B
IPOCTPAHCTBE;

BBITIOJHSTH IEHCTBUS HAJl BEKTOPAMU;

pemiarh 3ajJladyd Ha J0Ka3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH U HaXOXICHUE
F€OMETPUYECKUX  BEJIIMYMH, TMPUMEHSS HW3BECTHBbIE METOJbI MPU  pEUICHUU
MaTeMaTUYEeCKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

HOPUMEHSATH MIPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMM YHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

U3BJIEKaTh,  NpPeoOpa3oBbIBAaTh W MHTEPIPETHUPOBATH  HMHOpPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHX (UTypaX, NPEJCTABICHHYI0 Ha yepTexax Hu
pPHUCYHKax;

OPUMEHATh IIOJyYEHHbIE 3HAHUS Ha MPAKTUKE: CpPaBHUBAaTh M aHAJIU3UPOBATh
pealibHble CUTYyalluH, PUMEHATh U3YUCHHbIE NMOHATUS B MPOILECCE TMOUCKA PEIICHUs
MaTeMaTU4YecKu c(hOpMyIMPOBAHHON NMPOOJIEMbI, MOIETUPOBATh PEAIbHbIE CUTYalluU
Ha S3bIKE TIE€OMETPUM, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM
reOMETPUYECKUX MOHATHH W TeopeM, ammapaTa aiareOpbl, pemarbh MpakTHYECKue
3a/1auy, CBA3aHHBIEC C HAX0XKJACHUEM I'€OMETPUYECKUX BEJINYMH;

UMETh MpPEJCTaBICHUsT 00 OCHOBHBIX 3TallaX pa3BUTUS T'€OMETPUU KaK COCTaBHOM
yacTu (yH/IaMEHTa pPa3BUTHUS TEXHOIOTHI.

K xonmy 11 kiacca oOydJaromuiicss HAyIUTCsI:

CBOOOTHO OTIEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IIMIIMHIPUYIECKON, KOHMYECKOU 1
c(hepuvecKoi MOBEPXHOCTIAMH, OOBSICHATH CITOCOOBI MOTYUEHUS;

ONEePUPOBATH MOHATUSMHU, CBA3aHHBIMU C T€JIAMHU BPAILICHUS: TUIUHIPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Teja BpauieHus (HUIuHIpP, KOHYC, cepa U 11ap) U O0BACHATH CIIOCOOBI
MOJTyYEHHUS TeJl BpalllCHHUS;

KJIacCU(UILIMPOBATH B3aAUMHOE PACTIOJIOKEHHUE CPEPBHI U MIIOCKOCTH;



BBIUMCIISATh BEJIMYMHBI 3JEMEHTOB MHOTOTPAaHHUKOB M TeJl BpallleHHs, OOBEMBI U
IUIOLIAAM MMOBEPXHOCTEH MHOIOTPAaHHUKOB M TEJ BpPALEHUS, T€OMETPUYECKUX TEN C
MpuMeHeHueM (HopMyI;

CBOOOJTHO ONEPHUPOBATH MOHATHIMH, CBSI3aHHBIMU C KOMOMHALIMSAMM TEJ BPALLEHUS U
MHOTOI'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B c(pepy M OMUCAHHBINA OKOJIO CQEpHI,
cdepa, BIUCaHHasi B MHOIOIPAHHUK WJIM TEJIO BPAILLECHUS;

BBIUUCIISATh COOTHOLIEHUS MEXY IJIOMIAIIMH TOBEPXHOCTEN U 00bEMaMu MOA0OHBIX
TE,

U300pakaTh W3y4yaeMble (UIYphl, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH U3
PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHHMS
TEJ BpaIlEHUS;

U3BJIEKaTh,  WHTEPHPETHPOBATH M  MpPeoOpa3oBbIBaTh  MH(OOPMAIUIO 0
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha 4Yeprexax H
PUCYHKaX;

CBOOOJIHO OTIEPUPOBATH MOHATUEM BEKTOP B TPOCTPAHCTBE;

BBITIOJIHSIT OTIEPAIUK HaJl BEKTOPAMHU,

3a/1aBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;

pemaTh TeOMETPUYECKHE 3aJa4d Ha BBIYUCICHUE YIJIOB MEXIYy NPSIMBIMUA H
MJIOCKOCTSIMU, BBIYHMCIICHUE PACCTOSHHM OT TOYKHA JO IUIOCKOCTH, B II€JIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METOA IIPU PEILICHUU;

CBOOOJTHO OIEPUPOBATH MOHITHUSIMHU, CBA3AHHBIMH C JBHKEHHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHU;

BBITMIOJHATh M300pa)K€HUsT MHOTOTPAaHHUKOB M TEJ BpalleHUs MpU MapauiebHOM
NEPEHOCE, LIEHTPAIbHOW CUMMETPHH, 3€pPKaJIbHON CUMMETPUHU, IIPU MIOBOPOTE BOKPYT
psAMOH, TpeoOpa3oBaHus MOA00MS;

CTPOUTH CEYEHUS MHOIOTPAHHMKOB W TE€Jl BpalICHUsA: CEUYCHHUS UWIUMHIpA
(mapajuieiIbHO U TEPIECHAMKYJISIPHO OCH), CEUECHHUs KOHyca (mapajuiesibHbIe
OCHOBAHUIO U IPOXOJSIINE YEPE3 BEPUINHY), CEUCHUS 1Iapa;

UCIIOJIb30BATh METOAbl MOCTPOCHUSI CEUEHUW: METOJ CJEJA0B, METOJ BHYTPEHHEIO
POEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBATh T€OMETPUUECKUE YTBEPKICHMS,

NPUMEHSITh TeOoMeTpudecKkue (akThl I PEIICHUsS CTEPEOMETPUYECKUX 3ajad,
IPEANOJIarainX HECKOJBKO IIaroB PEIICHUs, €CIH YCIOBUS MPUMEHEHHUS 3aJ]aHbl B
SIBHOUM M HESIBHOU (popMme;

pemaTh 3ajlayd Ha J0Ka3aTelIbCTBO MAaTEeMaTUYECKUX OTHOIICHUH M HaXOXKICHUE
F€OMETPUYECKUX BEITUYUH;

OPUMEHATh MPOTPAMMHBIE CPEJICTBA U AIIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMBI
P PEIICHUN CTEPEOMETPUUECKUX 3a]1a4;

MPUMEHSTh TIOJIydYEHHBbIE 3HAaHMS Ha TMPAKTUKE: CpPaBHUBATh, AaHAJIU3UPOBATH M
OLICHUBAaTh peEajbHblE CUTyalldd, NPUMEHATb U3YUYEHHbIC TIOHSATHUS, TEOPEMBI,
CBOMCTBa B IIpolleCCE IOMCKA pEUIEHUsS MaTeMaTH4eCKu CPOpMYITUPOBAHHON
npo0JieMbl, MOJICIMPOBATh PEAJIbHbIE CUTYallMU Ha SI3bIKE T€OMETPHUH, UCCIIEIOBAThH



IIOCTPOCHHBIE MOJENN C HCIIOJIB30BAHUEM T€OMETPUYECKUX IOHATUH MU TEOPEM,
annapara anreOpbl, pelmaTh MPAKTUYECKUE 3a/]aud, CBSI3AHHBIE C HAXOXICHUEM
F€OMETPUYECKUX BEJINYUH;
MMETh MIPEICTAaBIECHUS 00 OCHOBHBIX 3Talax pa3BUTHUSI FTEOMETPUU KaK COCTaBHOW YacTH
(¢yHIaMeHTa pa3BUTHS IO3HAHUS.

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA YYEBHOI'O KYPCA
«BEPOSITHOCTb» (FA3OBbIIl YPOBEHB) HA YPOBHE CPEJJHET'O OBIIIETO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUSI MpOrpaMMbl yueOHOro mpenmera «MartemaTuka
XapaKTepU3yrTCs:

I'pa:xxnanckoe BociuTanme:

c(hOpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3UIMKM OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4WJI€HA POCCUICKOr0 00IIeCcTBa, MIPEACTABICHUEM O MAaTEMAaTUUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSL PA3IUYHBIX CTPYKTYpP, SBICHUM, MPOIEAYpP TPaKIAHCKOTO OOIECTBa
(BBIOOpBI, OMPOCHI M Mp.), YMEHHEM B3aUMOJCHCTBOBATH C COLMAIBHBIMU HHCTUTYTaMH B
COOTBETCTBHHM C UX PYHKIUSIMH U Ha3HAUCHHEM.

ITaTpuoTH4yeckoe BoOCIMTAHME:

c(OPMHUPOBAHHOCTBIO  POCCHUHCKONW  Tpa)kTaHCKOW UACHTHUYHOCTH, YBAXEHUS K
OPOLIJIOMY M HACTOSINIEMY POCCHIMCKOM MAaTeMaTUKH, LIEHHOCTHbIM OTHOLIEHHEM K
TOCTHKEHHUSIM POCCHUMCKHMX MAaT€MaTHKOB M POCCHUMCKOM MAaTEeMaTUYE€CKOW IIKOJBI, K
MCIIOJIb30BAHUIO ATUX JOCTHXKEHUM B IPYTUX HAyKaX, TEXHOJOTUAX, chepax SIKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI0 BOCTIMTAHMS:

OCO3HAHMEM JyXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapoaa; c(HOpMUPOBAHHOCTHIO
HPaBCTBEHHOTO  CO3HAHMS, ATUYECKOrO TOBEJEHHUS, CBSA3aHHOTO C  MPAKTHYECKUM
MIPUMEHEHHUEM JTOCTHKCHUW HAYKH U JAEATEIBHOCTHIO YUEHOTO; OCO3HAHUEM JINYHOTO BKJIAJ1A B
MOCTPOEHUE YCTONYMBOTO OYIYyIIEro.

JcTeTH4YeCKoe BOCIIUTAHHE:

ACTETUYECKUM  OTHOUIEHHMEM K MHpPY, BKIKOYasg O3CTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEIICHUN, PACCYXIACHUH; BOCIPUUMYUBOCTHIO K
MAaTEMaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(OpPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHUYeCKHe 3HAHUS B HHTEpEcax
3I0pOBOT0 M 0e30MmacHOro odpasa *KU3HH, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO
(3mopoBoe nuTaHue, cOANTaHCUPOBAHHBIA PEKUM 3aHITHUH U OTIbIXa, peryispHas (uzndyeckas
AKTHUBHOCTb); (U3UYECKOTO  COBEpIICHCTBOBAHUS,  MPU  3aHITUSAX  CIIOPTUBHO-
03JI0POBUTEIILHOU JI€SATEIBHOCTBIO.

Tpynosoe Bocnutanue:

FOTOBHOCTBIO K TPYIY, OCOZHAHUEM IIEHHOCTH TPYIOIIO0US; HUHTEPECOM K Pa3IUYHbIM



chepam mpodecCHOHATBHON ASSITETFHOCTH, CBSI3aHHBIM C MATEMaTUKON U €€ MPHIIOKEHUSIMH,
YMEHUEM COBEpIIATh OCO3HAHHBIA BBIOOpP Oyaymeld mnpodeccuu U peaaru30BbIBATH
COOCTBEHHBIC >KM3HECHHBIC TIUIAHBI, TOTOBHOCTBHIO U CIHOCOOHOCTBIO K MaTeMAaTUYECKOMY
00pa3oBaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU BCEU KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YyYaCTHIO B PEUICHUH MPAKTUIECKHUX 3a]]a4 MaTeMaTHUECKON HAIPaBICHHOCTH.

IKOJIOrMYEeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJOTHUECKON KYyJIbTypbl, MOHMMAaHHWEM BIHMSHHUS COIMAIHHO-
HYKOHOMUYECKUX TPOIIECCOB HAa COCTOSHUE MPUPOAHON M COLMATBHON Cpeabl, OCO3HAHHEM
rmo0ambHOTO  XapakTepa OKOJIOTHMYECKHX MpoOJeM; OpHeHTanued Ha MPUMEHEHHE
MaTeMaTUYECKUX 3HAHHH ISl PEeIIeHUs 3a7a4 B 00JIaCTH OKPYKAIOIIEH Cpe/Ibl, IITaHUPOBAHHS
MOCTYNKOB U OIICHKU X BO3MOKHBIX MOCIEJCTBUH JJIsl OKPY>KAIOIICH CpeIbl.

LleHHOCTH HAYYHOT O MO3HAHUS: _

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HayKd W OOIIECTBEHHON MPAaKTUKW, TMOHUMAHHEM MaTeMaTHYeCKOW HAyKd Kak
chepbl UYeIOBEYECKOW IEATENLHOCTH, JTAloB €€ pa3BUTHUS M 3HAYMMOCTH JUIS Pa3BUTHS
[UBIJIN3AIANA;, OBJQJICHUEM S3BIKOM MAaTeMaTUKd W MaTeMaTU4YeCKOW KyJIbTypoll Kak
CPEICTBOM IO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBISITH MIPOSKTHYIO M UCCIIEIOBATEIBCKYIO
JESTeLHOCT WHANBHUIYAIBHO U B TPYIITIE.

METAIIPEJJMETHBIE PE3YJIBTATDBI

MeranpenMeTHble  Pe3yJNbTaThl  OCBOCHHMSI  MPOTPaMMBI  y4eOHOTO  MpeaMeTa
«MaremaTruka» XapaKTEpU3YIOTCA OBJIAJICHUEM YHUBEPCAIBHBIMU  HO3HABAMENbHBIMU
OelicmeusiMy,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMU,  VHUBEPCATbHLIMU
DpecyIAmuUSHbIMU OeUCMBUIMU.

1)  Vuusepcanvnvie noznasamenvuvle Oeticmeus, obecneuusaiom @GopmMuposarue
0a306bIX  KOCHUMUBHBIX  Npoyecco8 obyyarwuxcia (0ceoeHue Memooo8 NO3HAHUSA
OKpYIICaOwe20 Mupa, HnpuMeHeHue J02UYEeCKUX, UCCIe008ameNbCKux Onepayui, ymeHull
pabomams ¢ unghopmayuet).

ba3oBble jiornyeckue 1eMcTBUA:

e BBIABIATH M XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy MOHATHAMU; (POPMYyIUpOBAThH ONPEACICHUs TOHATUM;
yCTaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KJIACCH(PUKAIUMA, OCHOBAHUS  JUJIS
000011IeHNs ¥ CPAaBHEHUS, KPUTEPUH TIPOBOUMOTO aHAJIH3A,;

e BOCIPUHUMATH, (POPMYIHUPOBATH U MPEOOPA3OBHIBATE CYXKACHUS: YTBEPAUTEIbHBIC U
OTpUILIATENIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIIKE; YCIOBHBIC;

e BBUBJISATH MATEMAaTHYECKHME 3aKOHOMEPHOCTH, B3aUMOCBS3M W IIPOTUBOpPEUYHS B
dakTax, MaHHBIX, HAONIONCHUSIX W YTBEPXKICHUSX; TMpeJiaraTb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUN;

e JIENAaTh BBIBOAbI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;



e TMPOBOJUTH CaMOCTOSITENIBHO JOKA3aTEeIbCTBA MAaTeMaTHYECKUX  YTBEPKACHUI
(mpsiMblE U OT MPOTUBHOIO), BHICTPAMBATh ApPryMEHTALUIO, IPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBOJbL;

e BbIOMpaTH croco0 penieHUs y4eOHOM 3ajauM (CpaBHMBATh HECKOJBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOosee NOAXOIAIINUNA C YYETOM CaMOCTOATENbHO BbIJEICHHBIX
KPUTEPUEB).

Bba3zoBble nccienoBaTe/bCKue AeldCTBUA:

e HCIOJNB30BAaTh  BONPOCHl  KaK  MCCIENOBATEIbCKUA  HMHCTPYMEHT  IO3HAHUS;
(GopMynHpoBaTh BOMPOCH], (GUKCUPYIOUIUE MPOTUBOPEUYHE, MPOOIEMY, YCTAaHABINUBATD
UCKOMOE U JaHHOe, (OopMHUPOBATh TUIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HUIIMIO,
MHEHHUE;

e TMPOBOJUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIN 3KCHEPUMEHT, HCCIEAOBAHHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTreMaTHuueckoro oOBbeKTa, SBIEHUsS, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y O0BEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

e CaMOCTOSITENIBHO  (OpMYyNHpPOBaTh O0O0OIIEHHWS U BBIBOABI IO  pe3yibTaTam
POBEIEHHOTO HAOIIOIEHUS, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJTYUYEHHBIX
Pe3yIbTaTOB, BBIBOJIOB U 000OIICHMUIA;

e TMPOTHO3UPOBATH  BO3MOXKHOE  pa3BUTHE TMpollecca, a TakKe  BBIIIBUTaTh
IPENONIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pab6ora c undopmanueii:

e BBIABJIATH JeUIUTH MHPOpPMALUK, JaHHBIX, HEOOXOAUMBIX I OTBETA Ha BOIPOC U
IUI pellieHus 3a]auu;

e BbIOMpaTh HMHPOPMAIMIO U3 MHCTOYHUKOB pa3jIMYHbIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMAaTU3UPOBAaTh U MHTEPHPETUPOBATh MHPOPMAIIMIO Pa3IMYHbIX BUAOB U (popm
IpEeCTaBICHMUS;

e CTPYKTypUpOBaTh HH(OpPMAIMIO, NPEACTaBIATh €€ B pa3auuHbX (opmax,
WUTFOCTPUPOBATH TPpapUUCCKH;

e OIICHMBATh HAAE&KHOCTh HMHGPOPMALMU [0 CaMOCTOSTEIbHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHusepcanvHvle KOMMYHUKAmMUuHble Oelicmaus, 00ecneyusaom chopmuposaHHocms

COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0wmenne:

e BOCHPUHUMATh U POPMYIHPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUAMHU M LIEIAMU
OOIIEHHS; SICHO, TOYHO, TPAaMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
NUCBMEHHBIX  TEKCTax, JaBaTh IOSACHEHUS 1O XOAY peleHus 3aJayd,
KOMMEHTUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

e B XOJ€ OOCYXIeHus 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOMl TEMBI,
npoOIeMBbl, pemaeMoil 3a/1a4n, BHICKA3bIBaTh U/, HAILIEJICHHBIC HA MOMCK PELICHMUS,;
COMOCTAaBJSATh CBOM CYXKACHHS C CYXKICHHSAMH JPYIrMX YYaCTHHUKOB JIMajora,
OOHapyXuMBaThb pa3jiM4yu€ U CXOACTBO IO3MIMH; B KOPpPEKTHOM (opme
(opMyIMpOBaTh Pa3HOIJIACHUS, CBOM BO3PAKEHUS;



e TMPEACTABIATH PE3YJIBTATHI PEIICHUS 3a/1a4M, IKCIIEPUMEHTA, UCCIIET0BAHUS, IPOEKTA;
CaMOCTOSTEJILHO BbIOMpATh (OpMaT BBICTYIJIEHUS C YUYETOM 3a7ad NpE3eHTAlUU U
0COOEHHOCTEN ayAUTOPHUH.

CorpyaHuyecTBo:

e TIIOHMMAaTh W HUCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHIAUBUIYaJTbHON pabOThHI
OpU peleHWH Y4eOHbIX 3ajay; MPUHUMATh LEJdb COBMECTHON JesSTENbHOCTH,
IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, pacnpelnensiTh BUABI PpadoT,
JIOTOBApUBAThLCSA, OOCYXKJaTh MPOIECC W pe3yiabTaT padboThl; 0000IaTh MHEHUS
HECKOJBKHUX JIOJICH;

e yYacTBOBaTh B TpPYNNOBBIX (opmax paboTsl (0OCyXaeHus, OOMEH MHEHHH,
«MO3TOBbI€ HITYPMbD» M MHBIE); BBINOJHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH
CBOM JIEHCTBUS C IPYTUMU YJ€HAMU KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIaJa B
oOmui  MmpoAYKT MO  KpUTepusiM,  CHOPMYJIUPOBAHHBIM  yYACTHUKAMHU
B3aMMOJICHUCTBUS.

3) Vuusepcanvnvie pecynamusnvie Oeticmeus, obecneuusarom — Hopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCHIU.

Camoopranusanus:

COCTaBIIATh IUIAH, AITOPUTM pEILIEHHUs 3aJaud, BBIOMpATh CIOCOO peuieHUs ¢ y4éToM
UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBAThH
BapHaHTHI PEIICHUM ¢ yIETOM HOBOM MH(POPMALIUU.

CaMOKOHTpPOJIb:

e BIIAJIETh HAaBBIKAMHU I[IO3HABATENIILHONW pe(lIeKCMM KaKk OCO3HaHUS COBEPIIAeMBIX
JNEUCTBUH U MBICTUTENBHBIX MPOIECCOB, WX PE3yJbTAaTOB; BIANETh CIIOCOOAMU
CaMOMPOBEPKU, CAMOKOHTPOJISI MpoIlecca M pe3yibTaTa pelieHUsT MaTeMaTHYEeCKOU
3a/a4H;

e TMpPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOHUKHYTH MPHU PEIICHUU 3a]a4H, BHOCUTD
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JaHHBIX, HAMIEHHBIX
OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa €U M YCIOBHUSIM, OOBSICHATH HPUYUHBI
JOCTH)KCHUS WIM HEIOCTHKEHHUS Ppe3ysIbTaTOB JEATEIbHOCTH, HAXOJIWUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIbTATBI
10 KIIACC

YuTath U CTPOUTH TAOJIHIIBI M TUATPAMMEL.

OnepupoBaTh TMOHATUSAMH: cpefaHee apudMeTHdecKoe, MeanaHa, HaubobIIee,
HavMEHbIIIEE 3HAYCHHE, pa3Max MacCHBa YMCIIOBBIX JAHHBIX.

OnepupoBaTh MOHATUSIMH: CIYYalHBIM SKCHEPUMEHT (OMBIT) U Cly4ailHOe cOObITHE,
AJIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIA UCXO/) CIIY4allHOTO OIbITa; HAXOAUThH BEPOSITHOCTH B
OMbITaX C PAaBHOBO3MOXHBIMU CIIy4YalHBIMH COOBITUSIMH, HaXOJUThb U CpPaBHUBATh
BEPOSITHOCTU COOBITHI B M3YyUYEHHBIX CIIYYaWHbBIX IKCIIEPUMEHTAX.



Haxonuthk u hpopMynupoBaTh COOBITHS: IEpECEUEHUE U 00BEAUHEHUE JaHHBIX COOBITHIA,
cOOBITHE, TPOTUBOIOJIOKHOE JTaHHOMY COOBITHIO; TOJIb30BATHCSA JUarpaMmamu Jiliepa u
(opMyIIOHi CHOKEHUSI BEPOSITHOCTEN MIPU PEILICHUH 3a/1a4.

OnepupoBaTh MOHATHUSIMH: YCIOBHas BEPOSITHOCTb, HE3aBUCHUMbIE COOBITHUS; HAXOJUTh
BEPOSITHOCTU € MTOMOILBIO MPAaBUIIa YMHOKEHHUSI, C IOMOIIIBIO IEPEBa CIyYalHOT O OMbITA.

[IprMeHsAT, KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3a]a4.

OnepupoBaTh MOHATHSAMU: HCHBbITAHWE, HE3aBUCHUMbIE HCIBITAHUS, CEPHsl HUCTIBITAaHUM,
yclexX W HeyjAauya; HaXOJUTh BEPOSTHOCTH COOBITUH B CEPUM HE3aBHUCHUMBIX HCIBITAHUH 10
MEPBOro ycrexa; HaXOUTh BEPOSITHOCTU COOBITUI B cepuM UcTbITaHul bepHysu.

OnepupoBaTh MNOHATUSMH: CIydailHas BeJMYMHA, pAacHpelleIeHUE BEpPOSTHOCTEM,
auarpamMma pacrpeieineHusl.

11 KJIACC

CpaBHI/IBaTI) BCPOATHOCTH 3HAYCHUM CﬂyqaﬁHOﬁ BCIIMYUHLBI 110 PACIIPCACIICHUIO HWJIIN C
IMOMOIIBIO IHUArpamMmM.

OHepI/IpOBaTB IMOHATHEM MATCMATUYCCKOI'O OKUAAHUA;, NIPHUBOAUTL IMPUMCPHI, KakK
MMPUMCHACTCA MATCMATUYCCKOC OKHUIAAHUC cnyqaﬁHoﬁ BCIIMYNHBI HAXOAUTH MaTEMAaTHYCCKOC
OKUAAaHUC 110 IaHHOMY paCIIpCACIICHUIO.

HNmets MNpCaACTABJICHHUC O 3aKOHC OOJBIINX YHCEI.

HNmets MpeaACTaBJICHUC O HOPMAJIBHOM PACIIPpCACICHUM.

BocnurarenbHbli moTeHIMan ypoka «MaTeMaTHKa» pealn3yeTcs depes:

® YCTAaHOBJICHUE JOBEPUTEIIbHBIX OTHOIICHUI MEXAY YUUTENEM U €T0 YYCHUKAMH,
CIIOCOOCTBYIOIIUX TMO3UTUBHOMY BOCIPUATUIO YYalIUMHUCS TpeOOBaHUM WU
IpOChO y4yuTeNs, MPUBICYCHUIO UX BHUMAHUS K O0OCYXIaeMol Ha YypOKe
uH(GOpPMAIINH, aKTUBU3AIMH UX MTO3HABATEIbHOM JESTEIIbHOCTH;

® NTOOYXXJICHHE IIKOJBHUKOB COOJIOaTh Ha YpPOKE OOIMIENPUHATHIC HOPMBI
MOBE/ICHMSI, TIPaBHJIa OOIICHUS CO CTapUIMMU (YYUTENISIMH) U CBEPCTHUKAMHU
(LLIKOJIBHUKAMH ), PUHIIUIBI Y4EOHON AUCIUILIMHBI U CAMOOpPraHU3aluu;

® IIPUBJICUCHUE BHUMAHUS IIKOJHbHUKOB K IIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha
ypOKax SIBIICHUM, OpraHu3aIus uX padoThl ¢ MOJy4aeMOil Ha YPOKE COIUAIBHO
3HaUYMMON MHGOpPMAIME — WHUIMUPOBAHUE €€ OOCYXKIEHUS, BHICKAa3bIBAHHS
yUYal[uMUCAd CBOETO MHEHHS IO €€ IMOBOAY, BBIPAOOTKM CBOErO K HEM

OTHOIIICHUS,
® JICMOHCTpAIIUIO JIETSIM IPUMEPOB OTBETCTBEHHOTO, TPAKJIAHCKOTO MOBECHHUS,
MPOSIBJICHUS YEeJI0BEKOITIO0US u JI0OPOCEPACYHOCTH, no100p

COOTBETCTBYIOIIMX TEKCTOB IJIsi YTEHUSs, 3ajlay JJis pEelIeHus, MPOOJIEMHBIX
cuTyanui 1uisi oOCy X JAEHUS B KJIacce;

® MpUMEHEHNWE Ha YpPOKE WHTEPAKTUBHBIX (opM  pabOThl  ydanumxcs:
VWHTEJUICKTYaJbHBIX WIP, CTUMYJHPYIOIIMX MO3HABATEIbHYIO MOTHBAIUIO
IIKOJIBHUKOB; JUAAKTUYECKOTO TeaTpa, IJI€ IOJYYCHHBIE HA YPOKE 3HAHUA
OOBITPBIBAIOTCS B TEaTPAIbHBIX MOCTAHOBKAX; AUCKYCCHUW, KOTOpbIE AarOT
y4YaluMcsi BO3MOXKHOCTh IPUOOPECTH ONBIT BEJCHUS KOHCTPYKTUBHOTO



auanora; TpynmoBol palOoTel HWiM paboThl B Mapax, KOTOpbIE ydyaT
IIKOJIBHUKOB KOMaHTHOM paboTe U B3aUMOAEUCTBUIO C APYTHUMHU JIETbMU;

® BKIIIOUEHHE B YPOK HUIPOBBIX MPOLEAYpP, KOTOpPbIE MOMOTAIOT MOAAECPKATh
MOTHBALMIO J€Ted K TMOJYYCHHI0 3HAHWH, HaJaKUBAaHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWH B  Kjacce, IOMOTalT  YCTaHOBJICHUIO
no00poxkenaTeIbHOM aTMOCc(ephl BO BpEMS ypOKa;

® OpraHM3anysg HACTABHHUYECTBA MOTHBHUPOBAHHBIX M 3PYIWPOBAHHBIX YUAIIUXCS
HaJ WX HEYCIEBAIOIIMMHU OJHOKJIACCHUKAMH, JaloUIero IIKOJIbHUKaM
COLIMAJIBHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U B3aUMHOM MOMOIIIH;

® UHUIMMPOBAHUE U MOAJIEPKKY UCCIEAOBATEIBCKON JAEATENBHOCTUA MIKOJIBHUKOB
B paMKax peaJM3allid WMH  WHIUBUAYAIbHBIX W TPYIIOBBIX
UCCJIEIOBATEIbCKUX TMPOEKTOB, YTO JACT IUKOJIbHUKAM BO3MOXHOCTb
OpUOOPECTH HABBIK CAMOCTOSITEJIBHOIO PELIEHUsI TEOPETHUYECKOW MpoOieMbl,
HaBBIK TEHEPUPOBaHHA W O(OpPMIIEHUST COOCTBEHHBIX WJCH, HaBBIK
YBOXUTEJIBHOIO OTHOLIEHUS K YYXUM HAesM, 0(OpPMIIEHHBIM B paboTax
IpYruX  HCCleNoBaTeleil, HaBbIK MYyOJMYHOTO  BBICTYIUICHHS  Mepen
ayJIMTOpUEH, apryMEHTUPOBAHUS U OTCTAWBAHMS CBOCH TOUKHU 3PEHHUS.



TEMATHUYECKOE IINTAHUPOBAHUE «AJI'EBPA 1 HAYAJIA AHAJIU3A»

10 KIIACC
KoJsmyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
/o nporpamMmbI Beero Kourpoububle | IIpakrnueckue 06pA30BATEILHbIC
padoThI padoTbl
pecypcsl
MHOX€ECTBO 1eHCTBUTEIbHBIX YHCEIL. http://school-
1 MHorounensl. PaiioHaibHbIE ypaBHEHUS U 24 1 collection.edu.ru
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHHI
9 @ynkunn n rpadukn. CreneHHas GyHKIUS C 12 1 http://teacher.fio.ru
EJTBIM TTOKa3aTeeM
3 ApubdmMeTnueckuii KOpeHb N-0#l CTETICHH. 15 1 http://www.edu.ru/index.php
HppanunonanbHble ypaBHEHUS
4 IMokazarensHas GyHknus. [TokasareabHbIe 10 1 http://www.numbernut.com/
ypaBHECHUS
5 Jlorapudmuueckas GyHKIIHS. 18 1 http://www.int.ru
Jlorapudmudeckue ypaBHEHHS
6 TpuroHoMeTprudecKkre BoIPaKCHUS U 99 1 http://teacher.fio.ru
ypaBHECHUS
7 [ToceI0BaTeNLHOCTH U IIPOrPECCUH 10 1 http://www.edu.ru/index.php
8 HenpepoiBuble Gpynkiuu. [IpoussoaHas 20 1 http://mathege.ru
9 IToBTOpEHHUE, 0000IIIEHNE, CHCTEMATH3AIINS 5 ” http://teacher.fio.ru
3HAHHUN
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0



http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://www.numbernut.com/
http://www.int.ru/
http://mathege.ru/

11 KJIACC

KoimuecTBo yacos DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3ie/10B U TEM Kontpomsmbie | TIpaxTieckue (uudposbie)
n/n MPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoTbI padoThI pecypebi
1 I/IccneILOBaHer (GYHKIHU# C TOMOIIBIO 22 1 http://www.int.ru
MIPOM3BOTHOM
2 ITepBOOOpa3Hast ¥ HHTETPAIT 12 1 http://www.edu.ru/index.php
3 I'paduku TpuroHOMETpUYECKUX (DYHKITHMA. 1 1 http://teacher.fio.ru
TpuronoMeTpuyecKre HepaBeHCTBA
4 HpparnoHaisHbIE, TOKa3aTeIbHBIE H o4 1 http://www.int.ru
norapuMuvecKue HepaBeHCTBA
5 KomnekcHble uncna 10 1 http://teacher.fio.ru
6 HaTypanbHble U LIeJIble Yncia 10 1 http://www.edu.ru/index.php
CucTeMbl palHOHATBHBIX, HPPAIIHOHATBHBIX http://www.numbernut.com/
7 MOKa3aTeIbHBIX U JIOTapU(PMUUYECKUX 12 1
yYpaBHEHUI
8 3aja4u ¢ mapaMeTpamu 16 1 http://mathege.ru
9 HOBToPeHI/Ie, 0000111eHNE, CHCTEMATU3ALUA 16 ) http://teacher.fio.ru
3HAHHUN
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0



http://www.int.ru/
http://www.int.ru/
http://www.numbernut.com/
http://mathege.ru/

TEMATHUYECKOE IINTAHUPOBAHUE «-'EOMETPUS»

10 KIIACC
KosmmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K o (uu¢posbie)
n/n NPOrpaMMbl Bcero 0; TPOJILHEBIC p ;KTquCKHe o0pa3oBaTe/IbHbIE
padoTbI padoThI pecype
1 BBeneHue B cTepeoMeTprio 23 1 http://www.int.ru
9 B3anMHO€ pacrosiokeHue psMbIX B 6 1 http://www.edu.ru/index.php
MIPOCTPAHCTBE
3 [TapamiensHOCTB NPSAMBIX U INIOCKOCTEN B 3 http://teacher.fio.ru
MIPOCTPAHCTBE
4 [lepneHMKYISIPHOCTD NPSIMBIX U o5 http://www.int.ru
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBI U pacCcTOSHUS 16 1 http://www.numbernut.com/
6 MHororpaHHUKH 7 1 http://www.edu.ru/index.php
7 BeKTOpbI B IPOCTPAHCTBE 12 http://www.numbernut.co
8 [ToBTOpEHUE, 000OIIEHHE M CUCTEMATU3ALIHSI 5 ) http://teacher.fio.ru
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



http://www.int.ru/
http://www.int.ru/
http://www.numbernut.com/
http://www.numbernut.co/

11 KJIACC

KoimuecTBo yacos DJIeKTPOHHBbIE
. HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/m HpOrpaMMBI Beero KOﬁHTpOJIbeIe Hpﬁax’mqeckne 06pA30OBATEILHbIC
padoThl padoThI pecype
1 AHanmuTHYeCKast TeOMETPHS 15 1 http://www.numbernut.com/
2 [ToBTOpenue, 00001IIeHNE 1 15 1 http://teacher.fio.ru
CHUCTEeMaTH3allns 3HAHUI
3 O0BEM MHOTOTpaHHHKA 17 1 http://www.int.ru
4 Tena Bparenus 24 1 http://www.numbernut.com/
5 I[To111a11 TOBEPXHOCTH U 0OBEMBI 9 1 http://teacher.fio.ru
KpPYTJIBIX TEJ
6 JIBIKeHMS 5 1 http://www.int.ru
7 [ToBTOpEeHME, 0000IICHNE 1 17 ) http://teacher.fio.ru
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0



http://www.numbernut.com/
http://www.int.ru/
http://www.numbernut.com/
http://www.int.ru/

TEMATHYECKOE IINTAHUPOBAHMUE «BEPOATHOCTDb»

10 KUIACC
KosmmuecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBanue pasieioB u TeEM npoBbIe
Ne n/mn HporpaMMbI pasi Beero Konrposbueie | Ilpakruyeckue gl%pgjcﬂmaTe;bﬂme
padoTbI padoThI pecype
1 IMpejcTaBieHne JaHHBIX U OTIMCATETbHAS 4 http://www.numbernut.com/
CTaTUCTHKA
CrnyJaitHbIe OTIBITHI U CITy4alHbIC COOBITHH, http://mathege.ru
2 OTIBITHI C PABHOBO3MOKHBIMH 3 1
dIIEMEHTAPHBIMH KCXOIaMU
3 Onepanuu Hzin COOBITUSIMH, CIOKCHHE 3 http://www.numbernut.com/
BEPOATHOCTEN
VY cI0BHAs BEPOATHOCTb, JIEPEBO http://www.edu.ru/index.php
4 CIIy4aifHOTO OTbITa, (popMyIia MoJTHOMN 6
BEPOSITHOCTH M HE3aBHCHMOCTH COOBITHI
5 OneMeHThl KOMOMHATOPUKU 4 http://teacher.fio.ru
6 Cepuu 1OCIEN0BATENLHBIX UCIILITAHUIM 3 1 http://www.edu.ru/index.php
7 CiyyaiiHble BEJIMYUHBI U PACIIPEIEIICHHS 6 http://www.numbernut.com/
8 O000I1LEeHNE U cUCTEMATH3aLUs 3HAHUN 5 2 http://teacher.fio.ru
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2



http://www.numbernut.com/
http://mathege.ru/
http://www.numbernut.com/
http://www.numbernut.com/

11 KJIACC

KoaudecTBO yacoB 3J1eKTp0HH],1e
HaumeHnoBaHue pa3iesioB M TeM ugposbie
Ne n/mn HporpaMMbI pasi Beero Konrpoabnpie | IIpakTuyeckune f)lépgjg)BaTeJ)Ibele
padoTbI padoThI pecypebi
1 MaremaTr4eckoe 0)KHIaHHe CITydaitHOM 4 http://www.numbernut.com/
BEJTMYMHBI
9 }lncneupcnf[ Y CTaHJIApPTHOE OTKJIOHEHUE 4 1 http://teacher.fio.ru
CITy4aitHOU BEJTUYHHBI
3 3aK0H OOJIBIINX YUCE 3 1 http://www.edu.ru/index.php
4 HenpeprsiBHbIE ClTydaiiHbIE BETHNYNHBI ) http://www.numbernut.com/
(pacripeienieHust)
5 HopwmanbHoe pactipenenenus 2 1 http://www.edu.ru/index.php
5 [ToBTOpEHwUE, o6o6mem€e U 19 ) http://teacher.fio.ru
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 TTPOI'PAMME 34 2 3



http://www.numbernut.com/
http://www.numbernut.com/
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