


MNOACHUTEJBHASA 3AIINCKA

VYyebnblil Kypc «Anredpa U Hayajga MaTeMaTHYECKOTO aHAIN3a» SIBJSETCS OJHHUM M3
HanOoJiee 3HAYMMBIX B MPOTPAMME CPEIHETO OO0IIero 0Opa3oBaHUSs, MOCKOJBKY, C OJHON
CTOPOHBI, OH 00ECNEUYNBAET MHCTPYMEHTAIbHYIO 0a3y IJIs M3Y4YEHUs BCEX €CTECTBEHHO-
HAYYHBIX KYPCOB, a C APYTOil CTOPOHBI, (POPMHUPYET JIOTUYECKOE U A0CTPAKTHOE MBIIIIICHHUE
oOyyJaronmxcsi Ha ypoBHE, HEOOXOJUMOM JJII OCBOEHUSI MH(POpMATHUKU, 0OI1IECTBO3HAHMUS,
UCTOPUHU, CJIIOBECHOCTM M JPYTrUX AWCHMIUIMH. B pamkax maHHOro ydeOHOro Kypca
oOydaromuecsi OBJAJACBAIOT YHUBEPCAIBbHBIM S3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIHpyET CBOU JOCTHKEHHUS B MaTeMaTudeckon popme.

YyeOHbll Kypc anreOpbl U Hauall MATEMaTUYECKOTO aHaIN3a 3aKjaIbIBA€T OCHOBY JIJIsS
YCHEIIHOTO OBJIAJICHUsI 3aKOHAMU (PU3UKH, XUMHUH, OWOJIOTHH, MOHUMAHHUS OCHOBHBIX
TEHJCHIIUN pa3BUTHUSI IKOHOMHUKHU M OOIIECTBEHHOW KU3HU, MO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX MU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO MCIIOIL30BATh MX JIJIS
JajdbHEWIlero o0pa3oBaHUsI M B IOBCEAHEBHOW XU3HU. B TO ke Bpemsi OBIaJcHUE
aOCTpaKTHBIMU W JIOTHUECKH CTPOTMMU KOHCTPYKIMSIMU aireOpbl M MaTeMaTH4eCKOTro
aHaiKM3a pa3BUBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTD,
JIOKa3bIBaTh YTBEPXKACHHS C TIOMOINBI0 WHAYKIMH W PacCykIaTh JACTYKTUBHO,
UCII0JI30BaTh 0000IIEHHE U KOHKPETH3ALMI0, a0CTparupoBaHUE U aHAJIOTUI0, (hOpMUpPYET
KpEaTUBHOE U KPUTHIECKOE MBIITUICHHE.

B xone uzyuenus yueOHOro Kypca «Anredpa M Hadajga MaTeMaTHUYECKOTO aHAIN3a»
oOyyJaroniuecs: moJIy4aroT HOBBIA ONBIT PEIICHUS MPUKIATIHBIX 3a/1ad, CaMOCTOSATEILHOTO
MTOCTPOCHUS MaTEeMAaTHUYECKIX MOJIEIICH PEaTbHBIX CUTYAIlMi, HHTSPIIPETAIIUHN MTOTYICHHBIX
pEIIeHUH, 3HAKOMSTCS C MPUMEpPaMH MaTeMaTHIECKIX 3aKOHOMEPHOCTEH B MIPUPOJIE, HAYKE
Y UCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMAaTUIECKUMH OTKPBITHSIMHU U UX aBTOPaMHU.

VYuebHblli Kypc 00Ja/aeT 3HAYUTEIbHBIM BOCIUTATEIBHBIM MOTEHIIUATIOM, KOTOPBIN
peanu3yeTcsi Kak 4yepe3 y4eOHbI MaTepual, CriocoOCTBYIOMUM (POPMUPOBAHUIO HAYIHOTO
MHUPOBO33pEHHUs, TaK U 4epe3 cneuuduky ydeOHOM JesATeabHOCTH, TpeOyroniei
NPOAODKUTETIFHOW KOHIIGHTPAIlMM BHUMAHHs, CaMOCTOSITEFHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJIYYCHHBINA PE3YNIbTAT.

B ocHoBe MeTonuku 00yueHus anredpe U HayajsamM MaTeMaTUYeCKOro aHaIu3a JICKHUT
NEeATETLHOCTHBIN IPUHIIAT 00yUYEHUSI.

B crpykrype yueOHOro kypca «Auredpa W Havalla MaTeMaTHYECKOrO aHaIu3a»
BBIICJICHBI CJIEAYIOIINE COJAEPKATEIbHO-METOIMYECKUE JIMHUM: «Hucna ¥ BBIYMCICHUS,
«Dyukuu u rpadukny, «YpaBHEHHs W HepaBeHCTBa», «Hadama martemaTHdecKkoro
aHanmn3a», « MHOXKECTBa M JIOTHKa». Bce OCHOBHBIE COAEpKATEIHHO-METOUICCKUAE JTUHUU
U3YyYaroTCs Ha MPOTSLKEHUH JIBYX JIET 00yU€HHUs Ha YPOBHE CpeHEro o01ero oopa3zoBaHus,
€CTECTBCHHO JIOMOJHSSA JpYyr Jpyra W TOCTEIIEHHO HACHIIAasCh HOBBIMH TEMaMH U
paznenamu. JlaHHBIA y4eOHBIA KypC SIBISICTCS MHTETPATUBHBIM, IMMOCKOJIBKY OOBEIUHSIET B
cebe coaepkaHMe HECKOJbKMX MaTeMaTUYeCKUX MAWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MATEMATUYECKUN aHAIN3, TEOPUs] MHOKECTB, MaTeMaTHUeCKasi JIOTUKA U
npyrue. Ilo wmepe Toro kak oOydaromuecss OBJAJEBAlOT BCE 0OoJiee MUPOKUM
MaTEeMaTHYECKHUM ariapaToM, y HUX MOCJIEI0BaTeIbHO ()OPMUPYETCS U COBEPIIICHCTBYETCS
YyMEHUE CTPOUTh MAaTEMAaTHYECKYI0 MOJENb PeabHON CUTyalluu, MPUMEHSATh 3HAHUSA,



MOJlyYeHHBIE TIPU HM3YyYEHUH Yy4eOHOro Kypca, [HJs PEIICHHS CaMOCTOSITEbHO
chopMyTUpPOBaHHONM MaTEeMAaTUYECKON 3a/1auH, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpbHO-MeTOAMYECKass JiMHUA «Yucna W BBIYMCIEHMS)  3aBeplIaeT
dbopMHpOBaHUE HABBIKOB MCIOJIb30BaHUS JIEUCTBUTENIBHBIX YUCEN, KOTOpOE ObLIO HA4aTo
Ha YPOBHE OCHOBHOTO 001miero oopazoBanusi. Ha ypoBHe cpemnero obiiero oopa3oBaHus
ocoboe BHHUMaHHE Yyaensercs (OPMUPOBAHUIO HABHIKOB PAIMOHATBHBIX BBIUHCICHHM,
BKJIIOYAIONIUX B Ce0sl MCIOJIb30BaHUE PA3IMYHBIX (OPM 3alMCHU YWCa, YMEHHUE JenaTh
MPUKUJKY, BBITIOJHATh MPUOIMKEHHBIE BBIYMCIICHUS, OLICHUBATh YUCIIOBBIE BBIPAKEHUS,
paboTath ¢ MaTE€MaTUYECKUMH KOHCTAHTaMH. 3HAKOMbIE OOYyYalolUMCs MHOKECTBa
HATYpaJbHBIX, LEJbIX, PAUUOHAIBHBIX W JICUCTBUTENBHBIX YHCEN JOMOJHSAIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4HCeld. B KakIOM U3 3THX MHOXECTB paccMaTpHUBAIOTCA
CBOMCTBEHHbBIC €My CHEIM(PUUECKHE 3a/Ila4 U OTEpaIiu: JeJICHUE HaIlesI0, ONIEPUPOBAHNE
OCTaTKaMHd Ha MHOXECTBE IIEJIbIX 4YHCEd, OCOOble CBOMCTBA pAallMOHAIBHBIX U
UppALMOHATBHBIX YHCEN, apu(METUYECKHE OIepalui, a TaKXKEe H3BICUECHUE KOPHS
HAaTypaJbHOM  CTEIEHM  HA  MHOXKECTBE  KOMIUIEKCHBIX  uucen.  bmaromaps
MOCJIEIOBATEIbHOMY pACIIMPEHUI0 Kpyra HCIOJb3YEMBIX YHCEI M 3HAKOMCTBY C
BO3MOXKHOCTSIMH HX T[PUMEHEHHUS Ui PEIICHUs pa3IMyHbIX 3a7a4  (GOpMHUpYETCs
IPEJCTaBICHUE O €AMHCTBE MATEMAaTUKU KaK HAayKH M €€ poJId B MOCTPOECHUHM MOJIENen
pEeaIbHOTO MUpPA, IUPOKO UCIOJIB3YIOTCS 000011IEHNE U KOHKPETU3allus.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» PEATNU3YETCS HA MPOTSHKEHUHU BCEro OO0YUYCHHS
Ha YpOBHE CpEIHEro oOHIero oOpa3oBaHMs, MOCKOJBKY B KaxaoM pasjaene [IporpamMmbl
IPEeIyCMOTPEHO pEIIEHWE COOTBETCTBYIOIIMX 3aaad. B pesynabrare oOyuarouiuecs
OBJIQJICBAIOT PA3JIMYHBIMU METOJAMHU PEHICHUS PAlMOHAIBHBIX, HPPANUOHATIBHBIX,
MOKa3aTeNbHBIX, JOTAPU(PMHUUECKUX W TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPaBEHCTB U
CHUCTEM, a TakXke 3aJay, coJepkamux mnapamerpbl. l[lomydyeHHbIE yMEHUS IIMPOKO
UCTIONB3YIOTCSl TPU UCCIENOBaHUHM (DYHKIMH C MOMOIIBI0 MPOU3BOAHOW, MPHU PEHICHUU
NPUKIAAHBIX 337a4 W 33Jad Ha HaXOXKJICHHWE HauOOJBIIUX M HAWMEHBIIUX 3HAYCHUUN
dbynkuuu. JlaHHas copepikaTeiabHas JIMHUS BKJIIOYaeT B cebsi Takxke (QopMuUpoBaHUE
YMEHHA BBIMONHATH pacu€Tel 10 (opmyrnaMm, mpeoOpa3oBaHHs  PaAMOHAIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUIECKUX BBIPAKEHUH, a TaK)Ke BBIPAKEHUHN, COJIEPIKAIIIIX
cTeneHu u yorapudmel. brarogaps u3ydeHuio aiaredpanyeckoro mMarepuaia MpOUCXOAUT
NaNbHENIIee Pa3BUTHE AJITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIJICHUS OO0y4aroIuxcs,
bOopMHPYIOTCS HaBBIKH JIEYKTUBHBIX PacCy>KIeHUN, pabOThl C CUMBOJIBHBIMU (hOpMamH,
NPEICTAaBICHUS] 3aKOHOMEPHOCTEH M 3aBHUCUMOCTEM B BHUJE PABEHCTB U HEPABEHCTB.
AnreOpa mnpemnaraeT 3(pQeKTUBHbIE HHCTPYMEHTHI Uil PEIICHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYUHbBIX 3aJla4, HArJsJAHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK S3bIKa
HAYKHU.

CopepxarenbHo-MeToanueckas TUHUS «DyHKIUU U TpaUKu» TECHO NeperieTaeTcs
C JpYrUMU JIMHUSIMA Y4YeOHOro Kypca, IOCKOJbKY B KaKOM-TO CMBbICIE 3aJaéT
MOCJIEIOBATEIBLHOCTh HM3Y4YeHUsI MaTepuana. V3ydeHHe CTEeneHHOU, MoKa3aTelbHOMH,
JorapuMUYECKO W TPUTOHOMETPUUYECKHX (DYHKIMH, HX CBOWCTB U TpauUKOB,
WCIIOJIb30BaHUE (PYHKITUH U1l PEIICHHS 3a/1a4 U3 JPYTUX yU4eOHBIX MPEIMETOB U PEeaTbHOMN
YKU3HHU TECHO CBS3aHO KaK C MaTEMAaTUYECKUM aHAIU30M, TaK U C PEUICHUEM YpaBHEHUU U
HepaBeHCTB. [Ipu 3ToM OoJbIIOe BHUMAaHKE yenseTcss GOpMUPOBAHUIO YMEHUS BhIPAKATh



dbopMmyrIamMu 3aBUCUMOCTH MEXIY Pa3IWNYHBIMH BEJIMYMHAMH, UCCICIOBATH MOTYYEHHBIC
byHKIIMKM, CTpouTh MX Tpaduku. MaTepuan 3Toi coaep)KaTeabHOW JMHUM HAIENeH Ha
pa3BUTHE YMEHUW U HABBIKOB, MO3BOJISIOIINX BbIPAXKATh 3aBUCUMOCTHU MEXAY BEIUYMHAMU
B pa3au4HOM (¢dopme: aHAIMTHYECKOM, rpaduyeckor u ciaoBecHoW. Ero wusyuenwue
CIOCOOCTBYET Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHHUIO U
KOHKPETH3aIMH, HCIIOJIb30BAHUIO aHAJIOTHIA.

CopnepxarenpHass JuHuA «Havana MareMaTnyeckoro aHaiu3a»  MO3BOJISET
CYIIECTBEHHO pAaCUIMPUTh KPYr KaKk MaTEMaTHUYECKUX, TaK W MPUKIAJAHBIX 3a]ad4,
JIOCTYITHBIX OOYYalolUMCsl, TaK KaK y HUX IMOSBISAETCS BO3MOXHOCTb CTPOUTH TpaduKu
CIIOKHBIX (DYHKITUH, OTMpEeneisaTh WX HAWOOJBINNE W HAUMEHBITHE 3HAYCHUS, BBIUYUCIISATH
wiomand Guryp u oObEMBI T, HaXOAUTh CKOPOCTH M yCKOpEHUs IMpoieccoB. JanHas
coJiepKaTesbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH TOCTPOECHHS MATEMaTUYECKUX
MOJENEN peaIbHBIX CUTYallUi, MO3BOJISIET HAXOJIUTh HAWIYUYIIEE PEMICHUE B MPUKIAIHBIX,
B TOM YHCIE COLHMAJIBHO-)KOHOMHUYECKMX, 3aJadax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYECKOro aHajiu3a CHOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (opMaibHO-
JIOTUYECKOTO W KPEAaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUH PpACIO3HABATh
IPOSIBJICHUS 3aKOHOB MaTEMaTUKU B HayKe, TEXHUKE U UCcKyccTBe. OOydaromuecs y3HaroT O
BBIJIAIONINXCS pe3yIbTaTax, MOJYyUYEHHBIX B XOJI€ Pa3BUTHS MATEMATUKU KaK HAyKH, U 00 UX
aBTOpax.

ConepxarenbHO-MeTOAUMYECKass JTUHUSA «MHOXECTBA M JIOTMKa» BKIIOYAET B ceOs
AJIIEMEHTBl TEOPUU MHOXKECTB U MATEMaTHYECKOH JIOTMKU. TeOopeTHKO-MHOKECTBEHHbBIE
MIPE/ICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTEMATUKU U MpeJIaraloT HanboJsiee
YHUBEPCAIbHBIN A3BIK, OOBEAUHSIONUN BCE pa3/ieibl MAaTEMAaTUKU U €€ MPUITIOKEHUM, OHU
CBSA3BIBAIOT pa3Hble MAaTEMAaTUYECKHUE NHUCLUMIUIMHBI U UX MPUIIOKEHHUS B €AMHOE IIEJIOE.
[TooToMy BaXHO JaTh  BO3MOXHOCTh  OOydaromiemMycsi TNOHUMaTb  TEOPETHUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMaTHUKUW M HMCIOJIb30BaTh €ro ISl BBIPAXKEHUS
CBOUX MbICHEH. [pyruM Ba)KHbIM NPU3HAKOM MAaTE€MAaTHUKHU KaK HAyKH CIIEyeT MPU3HAThH
CBOMCTBEHHYIO € CTpOrocTb OOOCHOBAaHHMN U CIJI€OBaHHE ONpPEIEIEHHBIM IpaBUIIaM
NOCTPOEHUSI JI0KA3aTEeNbCTB. 3HAKOMCTBO C OJJIEMEHTAMH MAaTeMAaTHYECKOW JIOTMKHU
CIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS O0Y4YaroIIMUXCs, MO3BOJSET UM CTPOUTh
CBOM PAaCCYXXJICHHMsI Ha OCHOBE JIOTHYECKUX MpaBuil, POpMUPYET HABBIKU KPUTHUYECKOTO
MBIIUICHUSI.

B yuebHOM Kypce «AnreOpa M Hayajga MaTEMaTHYECKOTO aHAN3a» MPUCYTCTBYIOT
OCHOBBl MaTEMaTHYECKOTO MOJEIMPOBAHUS, KOTOpbIE MpPHU3BaHbl CHOCOOCTBOBATH
(GbOpMHPOBAHUIO HABBIKOB TIOCTPOCHUSI MOJIETIEN pEaNIbHbIX CUTYyal[ui, UCCIIEIOBAHUS ITUX
MOJIeJIel ¢ TIOMOIIBI0 amnmapara aiareOpbl U MaTeMaTUYECKOTO aHaiu3a, WHTEPIIpETaIluu
MOJIYYEHHBIX pe3ysbTaToB. Takue 3aJaHus BIUIETEHBI B KXl U3 pa3ejIoB MPOrpaMMBbl,
MOCKOJIbKY BECh MarTepual Y4yeOHOro Kypca IIHPOKO HCHOJBb3YeTCs MJisd pelIeHUs
OpUKIAAHBIX 3a1ad. llpu peleHun peanbHBIX NPAKTUYECKUX 3ajady  oOydarouiuecs
Pa3BUBAIOT HAOMIOJATENBHOCTh, YMEHUE HAXOAUTHh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJIb30BaTh AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh Mpodiemy. JeaTenbHOCTh 1Mo
(GbOpMHpPOBAHMIO HABBIKOB pEIICHUS TMPUKIATHBIX 3aJad OpraHu3yeTcs B IMpoIiecce
U3YYEeHUS BCEX TEM YUEOHOro Kypca «Airedpa u Hayana MaTeMaTHUYeCKOTO aHAIN3ay.



Ha wu3yuenue yueOHOro Kypca «Anrebpa ¥ Haudajga MaTeMaTHYECKOTO AaHaIU3a»
oTBoauTCS 272 yaca: B 10 knacce — 136 gacoB (4 daca B Henento), B 11 knacce — 136 yacos
(4 yaca B HEJIEIIIO).

['eomeTpus sBisercs OAHMM M3 0a30BBIX KypCOB Ha YPOBHE CpPEAHETO OOIIEro
oOpa3oBaHMs, TaK KaKk 0OECIIEUYMBAET BO3MOXKHOCTh M3YYEHHs JUCLUIUIMH €CTECTBEHHO-
HAay4YHOM HaIpaBJICHHOCTH WU MPEAMETOB I'yMaHUTapHOro mukia. IIockosbKy jormyeckoe
MBILUICHHE, (POPMUPYEMOE MPU U3YUYEHUN 00YYaIOIIMMUCS TOHITUMHBIX OCHOB T€OMETPHH,
IpU JOKA3aTeNbCTBE TEOPEM M IOCTPOEHUHU UEMOYKU JIOTMYECKHX YTBEPXKICHUH NpHU
pEIIEHUH TEeOMETPUYECKUX 3aJady, YMEHHWE BBIIBUraTh U OINPOBEpPraTb T'MIIOTE3bI
HEIMOCPEICTBEHHO MCIOJB3YIOTCS MPU PELICHUH 3334 €CTECTBEHHO-HAYYHOrO ILIHMKJIA, B
YaCTHOCTH (PU3UYECKHUX 3a]1a4.

Llenb ocBOeHMs MporpaMMbl yueOHOTO Kypca «['eomeTpus» Ha yriayOiaéHHOM ypOBHE
— pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUYaroIUXCsl PU U3yUYEHUU T€OMETPUH, KaK
COCTaBJIAOLIEH MpeAMETHOI obmacT «Martemaruka n MHPOpMaATHKay depe3 oOecriedeHne
BO3MOYKHOCTH MPUOOPETEHUS U UCIIONb30BaHUA 00Jiee MTyOOKHMX IeOMETPUYECKUX 3HAHUU
U JICHCTBUH, CHEeUU(UYHBIX TEOMETPHUH, W  HEOOXOAWMBIX I  YCIEHIHOTO
po(hecCHOHATBHOTO 00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAHUEM MAaTEMaTHKHU.

[TpuoputreTHpIMM  3aJ@adyaMM  Kypca T€OMETpUM Ha  YIUIyOJEHHOM  ypOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIMMU Kypc 0a30BOT0 YpOBHS, SIBISIOTCA:

paclIMpeHue TMpPEACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYJIbTYpbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINM MUPOM;

(opMupOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O Ba)KHEHUIIMX
MaTEeMaTHYECKUX MOJIENSIX, IO3BOJSIIOIIMX ONUCHIBATh U HW3Yy4yaTb pa3HbIC SIBJICHUS
OKpY’KaIOIIET0 MHUpa, 3HAHWE MOHIATHMHOro ammapara mno pasjaeny «CrepeoMeTpusd
y4eOHOT0 Kypca reOMETpHH;

dbopMupoBaHHE YMEHHs BIAJETh OCHOBHBIMU MOHSATHSIMH O MPOCTPAHCTBEHHBIX
¢urypax u uXx OCHOBHbIMU CBOMCTBaMH, 3HaHUE TEOPEM, POPMYJI U YMEHHUE UX NIPUMEHSTh,
YMEHHMSI I0Ka3bIBaTh TEOPEMBI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(dbopMHpOBaHWE YMEHHUs pPaclo3HaBaTh HA 4YEPTEXKaX, MOJAEIAX U B PEaIbHOM MHPE
MHOTOIPAaHHHUKH U TeJla BpalleHUs, KOHCTPYUPOBAaTh FT€OMETPUUECKUE MOJIETIH;

¢bopMUpOBaHHE  TOHUMAHUS  BO3MOXHOCTH  aKCMOMATUYECKOTO  IMOCTPOCHMS
MaTeMaTHYECKUX TeOpHid, (GOpMHUpOBaHHE MOHUMAHMSI POJIM AKCHOMATUKH MPU POBEACHUN
pacCyXJIeHUN;

dbopMHpoBaHUE YMEHHMS BIAJETh METOAAMH JOKA3aTEIbCTB U aIrOPUTMOB PEIICHMS,
YMEHHSI WX TPHUMEHATh, TPOBOAMTH JOKAa3aTENbHBIE PACCYKICHUS B XOJE PpEUICHHUS
CTEepPEOMETPUYECKUX 3aJady M 33Jad C TMPaKTHUYECKUM CcojaepkKaHueM, (OpMUPOBAHUE
NPEJCTaBICHUS O HEOOXOAWMOCTH JO0KAa3aTeNbCTB MPU OOOCHOBAHMHM MAaTEMaTHYECKHX
YTBEPKACHUIA U PO aKCHOMATHKHU B TIPOBEACHUH JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEU
o0yyJaroumxcsi, MO3HaBaTeIbHON aKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUICHUS], UHTEpeca K U3YUYEHUIO T€OMETPHH;

¢dopMupoBanrue (QyHKIIMOHAIBLHOW TPAMOTHOCTH, PEJIEBAaHTHOW T'€OMETPUHU: YMEHUS
pacno3HaBaTh MPOSIBJICHUS T'€OMETPUUYECKUX MOHITHI, OOBEKTOB M 3aKOHOMEPHOCTEW B
pEaIbHBIX JKU3HEHHBIX CHUTyallMsIX M TpU M3YyYEHUM JPYIMX Y4YEOHBIX IPEIMETOB,



IIPOSIBJICHUST 3aBUCHMOCTEW M 3aKOHOMEPHOCTEH, MOJECIUPOBAHUS PEAIBHBIX CHUTYaLHM,
UCCJIEI0BAHMSI IOCTPOCHHBIX MOJIEIEH, HHTEPIIPETALIMHU MOJYyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIEpKAaTEIbHBIMU JIMHUAMHU yueOHoro kypca «l'eomerpusi» B 10-11
Kjaccax sBisroTcs: «[IpsiMble U TIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHukmny, «Tena
BpanieHus», «BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/IBUXKEHUS B POCTPAHCTBEM.

CohopmymupoBanHoe Bo PI'OC COO TpeboBaHNE «yMETh OMEPUPOBATH MOHATUIMIY,
pENeBaHTHBIMM TE€OMETPUM Ha yriayOon€éHHoMm ypoBHe oOyuenus B 10-11 kiaccax,
OTHOCUTCS KO BCEM COJIEpKATeNIbHBIM JIMHUSAM Yy4eOHOro Kypca, a QopMupoBaHue
JIOTUYECKUX YMEHHMM pacrpeiensieTcs He TOJIbKO MO COJAEPKATENIbHBIM JUHUSAM, HO U TIO
rogam  oOydenus. CogepxkaHue 00pa3oBaHUs, COOTBETCTBYIOUIEE MPEAMETHBIM
pe3ynbratam ocBoeHuss denepanbHOl padboyell IpOrpaMmbl, pacnpeleaEéHHbIM M0 ToJaM
oOydeHusi, CTPYKTYpUpPOBaHO TakUM o00Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIIMIHAIBHBIM BOIIPOCaM OOywyaroluecs oOpamaiuch HEOAHOKPATHO. DTO MO3BOJISET
OpraHu30BaTh OBJAJACHUE I€OMETPUUECKUMU MOHATHIMHU U HABBIKAMU IOCIEAOBATEIBHO U
MOCTYIATEIbHO, C COOIOACHUEM MIPUHIMIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh
B OOIIYIO CUCTEMY I'€OMETPUUECKUX MPEICTABIECHNN 00YUYaIOINUXCA, PACIIUPSIs U yriayOmsis
e€, 00pa3ys NPOYHbIE MHOXKECTBEHHbIE CBS3H.

[Tepexon kK M3y4eHHUIO T€OMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3/1aTh yCJlOBUS i AuQdepeHunanuu o0ydeHus, TOCTPOCHUS WHAWBHYyabHBIX
00pa3oBaTeNbHBIX MpOrpaMM, OOECNeUnuTh YIrayOJEHHOE U3yYeHUE TEOMETPUU Kak
COCTaBJISIOLIEH yueOHOro npeaMera «MartemaThukay;

HOJIFOTOBUTh OOYYAIOIIMXCS K MPOJOJDKCHUIO M3YyYEHUs] MaTeMaTUKU C Y4ETOM
BbIOOpa Oyaymeid mnpodeccun, obecneunBas NPEEMCTBEHHOCTh MEXIAY OOIKUM U
npo¢eCCUOHAIBHBIM 00pa30BaHUEM.

Ha u3ydenue yueOHoro kypca «I'eomerpus» Ha yriyos€HHOM ypoBHE oTBoaUTCs 204
yaca: B 10 xmacce — 102 gaca (3 ygaca B Hemenwo), B 11 kmacce — 102 gaca (3 yaca B
HEJISTTIO).

VYuebnsiii Kypc «BeposSTHOCTh U CTATUCTUKA» YIIyOJEHHOTO YPOBHS SIBISIETCS
IPOJOJKEHUEM U PA3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca yriiyOJE€HHOrO YpOBHS Ha
YPOBHE cpeHero ooiiero oopazoBanus. Y4eOHbIN Kypc peIHa3HaYeH A1 pOopMUpOBaHUS
y 00y4aroumxcst CTaTUCTUYECKON KyJIbTYPhl U IOHUMAaHMSI POJIM TEOPUU BEPOSITHOCTEH Kak
MaTEeMaTHYECKOr0 HWHCTPYMEHTa [UIsl M3Y4YEHHUS CIIy4alHbIX COOBITHM, BEJIWYMH WU
npoueccos. [Ipu u3yueHnn kypca oboramaroTcst IpeIcTaBiIeHus 00yJaroluXcst 0 MeToAax
UCCJIEIOBAHMSI M3MEHUMBOIO MHpA, Pa3BUBAETCS MOHUMAaHHE 3HAYUMOCTH U OOILHOCTH
MaTEMaTUYECKUX METOJOB TMO3HAHUA KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHMUS.

Copepxanue yueOHOTO Kypca HalpaBieHO Ha 3aKpeIyIeHUe 3HAHUM, TOyUYEeHHBIX IPU
U3YyYeHUU Kypca Ha YpOBHE OCHOBHOIO oOmero oOpa3oBaHus, M Ha pPa3BUTUE
NPEACTABICHU O CIy4ailHbIX BEIUYMHAX W B3aUMOCBS3SIX MEXKIYy HUMH Ha BaKHBIX
IpUMEpPAX, CIOXKEThl KOTOPBIX MOYEPHHYThI M3 OKpY’Kawlluero mupa. B pesynbrarte y
o0ydJaronmxcsi JOKHO C(HOPMUPOBATHCS MPEACTABICHUE O HanboJiee ymoTpeOUTEIbHBIX U
00X MaTEMaTHYECKUX MOJEINSIX, UCIOIb3yEMbIX ISl OMUCAHUS aHTPOTIOMETPUUYECKUX U
neMorpauyeckux  BEJIMYWH, TOTPEIIHOCTEd B  pa3iuyHble poJla  HU3MEPEHMSIX,
JUTUTEIIbHOCTU 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX



SABJIGHUH W TPOILIECCOB B oOmIecTBe. YUeOHBIH Kypc SBIseTcsl 0a30i ANl OCBOCHHS
BEPOATHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOJUMBIX CHEIHAINCTaM HE TOJBKO
MH)XCHEPHBIX CHEIUAIbHOCTEM, HO TAKK€ COLUAIBHBIX U ICHXOJOTUYECKUX, IOCKOJIBKY
COBpEMEHHBIE OOILIECTBEHHBIE HAYKM B 3HAYMTENILHOM MEpe HCIOJIb3YIOT anmnapar aHajlin3a
OonbIIMX JNaHHBIX. LleHTpanbHYI0 4acThb Y4EOHOTrO Kypca 3aHMMAeT OOCYKJIEHHE 3aKOHa
OonpIIMX uYnced — (PyHAAMEHTAIbHOTO 3aKOHA MPUPOJbI, MMEIOIIETO MaTeMaTHYECKYIO
dbopmanuzanuio.

B cooTBeTcTBUM € yKazaHHBIMHU LIEJIIMU B CTPYKTYpe y4eOHOro Kypca «BeposTHOCTb
U CTaTUCTUKa» Ha YIIyOJIEHHOM YpPOBHE BBIJEIECHBI OCHOBHBIE COJIEP)KATEIbHbBIC JIMHUU:
«Crnydaiinple COOBITHA M BepoATHOCTH» W «(Ciy4yaiiHble BENWYMHBI U 3aKOH OOJBIIUX
YUCE.

[ToMHMMO OCHOBHBIX JIMHUU B y4€OHBIA KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUH IrpadoB U
TEOPUU MHOXKECTB, HEOOXOAMMBIE JI1 IOJHOLEHHOTO OCBOEHUS MarepHuaja JaHHOIO
y4e0HOTr0 Kypca U CMEXHBIX MATEMAaTUYECKUX yUEOHBIX KYypCOB.

Copnepxxanue nuHun «CiydaiiHble COOBITHSI M BEPOSITHOCTH» CIIY>KHUT OCHOBOMW ISt
(GbopMHpOBaHUS MPEACTABICHUA O PAaCHpPEIEICHUN BEPOATHOCTEH MEXKIYy 3HAUYCHHSIMHU
CIIy4allHbIX BEJIMYMH. BakKHYIO 4acTh B 3TOM COAEPKATEIBHON JTUHUU 3aHUMAET U3YUYEHUE
reOMETPUYECKOTO U OMHOMHUAIBHOIO paclpeesieHuii U 3HAKOMCTBO C UX HENPEPbIBHBIMU
aHaJIOraMy — II0Ka3aTEJIbHBIM U HOPMAJIBHBIM PACTIPEACICHUSIMMU.

TeMbl, CBSI3aHHBIE ¢ HENPEPBIBHBIMU CITyYallHBIMU BEJIMYUHAMU U PACIPEACICHUSIMH,
aKLEHTUPYIOT BHUMAaHHE OOYYalOIIUXCs HAa ONMCAHUU W U3YUYEHUU CIIyYailHBIX SBJICHUU C
NOMOUIbIO HENPEepbIBHBIX (PyHKIMHA. OCHOBHOE BHHMAaHHUE YJIEISAETCS MOKAa3aTelIbHOMY U
HOPMAJIBHOMY PacCIpEACIICHUSM.

B ydyeOHOM Kypce mpenycMaTpUBAeTCsi O3HAKOMHUTEIBHOE H3YyUYEHHE CBSI3HM MEXKIY
CIy4yallHBIMM BEJIMYMHAMM M OIKCAaHWE JTOM CBSA3M C TMOMOMIbIO Ko3(hduimeHTa
KOPPEJSILIMA U €r0 BhIOOPOYHOrO aHajora. JTU 3JIEMEHTHI COJEPKAHUS Pa3BUBAIOT TEMY
«/InarpamMmsl paccenBaHUs», U3yUYEHHYIO HAa YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus, U BO
MHOT'OM OIUPAIOTCSI HAa CBEACHUSI U3 KypCOB alreOpbl U T€OMETPUH.

Emé onuMH s7neMEHT coaepKaHus, KOTOPBIA Mpejiaraerci Ha O3HAKOMUTEIHbHOM
YpPOBHE — MOCIEAOBATEIBHOCTh CIyYalHbIX HE3aBUCUMBIX COOBITHI, HACTYNAIOIIUX B
eaVHUIy BpeMeHH. O3HAaKOMJIEHHE C PacIpelesIEeHUEM BEPOSTHOCTEN KOJIMYECTBA TaKHUX
COOBITUI HOCUT PAa3BUBAIOLIUN XapakTep W SABISAETCA aKTyalbHbIM [UIsI OyAyLIMX
aOUTYypHUEHTOB, MOCTYMAOIIUX Ha Y4eOHbIE CIIEIMATIbHOCTH, CBA3aHHbIE C OOLIECTBEHHBIMU
HayKaMU, TICUXOJIOTUEN U YIPABJICHUEM.

Ha u3yuenue yueOHOro Kypca «BeposiTHOCTh U CTaTUCTUKA) HA YIUIyOJICHHOM YPOBHE
otBoauTCs 68 yacoB: B 10 knacce — 34 vaca (1 yac B Hepento), B 11 kinacce — 34 gaca (1 yac
B HEJEIIO).



COJEP XAHME OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUSA

Pannonansupie  umcia. OOBIKHOBEHHbIE W JCCATHUYHbIE JAPOOH, TPOLIEHTHI,
OeckoHeuHble nepuoanueckue Apoou. [Ipumenenue npoOGelt U MPOUEHTOB ISl PEIICHHUS
MPUKIAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUW U PEATbHOMN KU3HU.

JleicTBUTENBHBIE  YHCIIA. Panmonaneubie U UppalMOHAIBHBIE  YHUCIIA.
Apudmernueckre omnepanuud ¢ JEHCTBUTEIbHBIMU 4YHCIaMU. MoOIynb JeHCTBUTEIHLHOTO
yucia u ero cBorcrtBa. [IpubmmkEHHbIE BBIUMCICHUSA, MPABUIIa OKPYTJICHHS, IPUKUIKA U
OILIEHKA pe3yJIbTaTa BEIYMCICHUMN.

Crenenb c uenbiM nokaszatenem. bunom Heiotona. Hcnons3oBanue mnoaxopasiiei
dbopMBl 3amUCH  JCHCTBUTEIBHBIX YHCET JUIS PEIMICHUS TMPAKTHYECKUX 3amad |
IIPEICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM MMOKAa3aTeNIeM U €€ CBOMCTBA, CTENEHb C JCHCTBUTEIBHBIM
ITOKA3aTEIIEM.

Jlorapudm yucna. CoiicTa jorapudma. JlecaTHuHbIe U HATYpaJIbHbIE JOTrapU(PMBI.

CuHyc, KOCHHYC, TAHT€HC, KOTAHT€HC YUCJIOBOT0 apryMeHTa. APKCHHYC, apKKOCUHYC
Y apKTAaHI€HC YUCIOBOTO ApTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxkaecTBa U TOXIECTBEHHBbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb YpPaBHEHHUSI.
PaBHOCUIIBHBIE YpaBHEHHUS U YPABHEHUA-CIIEACTBUS. HepaBeHCTBO, pelieHHEe HEPABEHCTBA.

OcCHOBHBIE METO/BI pEHICHUS IENbIX W JIpOOHO-PAIMOHATBHBIX YPaBHCHUA U
HEPaBEHCTB. MHOTOWIEHBI OT OJIHOM MEPEMEHHOM. J/[esieHrne MHOTOYIEHa HAa MHOTOWIEH C
octatkoM. Teopema bezy. MHorousieHsl ¢ nenbiMu ko3gdunnenramu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BIPAKEHUMN, COACPKAIIMNX CTETICHU U KOPHHU.

HppanuonansHeie ypaBHEHHs. (OCHOBHBIE METOABI PELICHUS UPPALUOHAIBHBIX
YPaBHEHUM.

[TokazaTenbHble  ypaBHEHUA. (OCHOBHBIE METOABI PEHICHHUS  IMOKAa3aTEIbHBIX
YPaBHEHU.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOTapru(MBbI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOABI PEHICHUS JOrapu(PpMUYECKUX
YpaBHECHUM.

OcHoBHBIC TpuroHoMmetrpuueckue Gopmyibl. [IpeobpaszoBaHre TPUTOHOMETPUUECKUX
BBIp@XCHUH. PereHne TpUroHoMETpUYECKUX YpaBHEHUN.

Pemenne cucrteM NMHEWHBIX ypaBHEHUW. Martpuia CUCTEMBbI JIMHENHBIX YPaBHEHHM.
Onpenenutens MaTpUIlbl 2X2, €r0 TEOMETPUYECKUN CMBICT U CBOWCTBA, BHIYHCICHUE €T0
3HAYCHUS, NMPUMEHECHHUE ONPEAECIUTEN Ul PELICHUS CHUCTEMbl JIMHEHMHBIX YpPABHECHUMU.
Pemenune npuKIIagHbIX 3a/1a4 ¢ MOMOILIBIO CUCTEMBI JIMHEMHBIX ypaBHEHUM. VcciaenoBanue
MMOCTPOEHHOU MOJIEJNIH C TIOMOIIBI0 MATPULL U OIIPEIECIITUTEIIEH.



[locTpoeHne MaTeMaTU4ECKUX MOJEIEN PEATbHOW CUTYallMu C IMIOMOIIBIO YPAaBHEHUN
Y HepaBeHCTB. [IpruMeHeHne ypaBHEHUI ¥ HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00J1acTe HAYKH U PeabHOM KU3HH.

DOyHKUMH U TPaPUKH

®yHkus, crnocoObl 3aaanus GyHkuuu. Bzaumuo oOpatueie ¢hyHkuuu. Kommnosunus
dbynkmmii. ['paduk pynkunn. dnemeHTapHbie mpeodpazoBanus rpadukoB QyHKIUHA.

OOnacTe ompefeNneHuss W MHOXECTBO 3HaueHWid QyHkuuu. Hymmu ¢yHKImm.
[IpomexyTku 3HakomocTostHCTBA. Y&€rHble u  Heu€éTHhie GyHKIUU. [lepuognyeckue
bynkuuu. [TpoMekyTKd MOHOTOHHOCTH (DYHKIIMM. MakCUMyMbl U MUHUMYMBbI (DYHKITUU.
Haubonbiiee n HanMeHblIee 3Ha4eHUs (PYHKIMN HA IPOMEXKYTKE.

Jluneiinas, KBaapaTW4yHass W  ApOOHO-TWMHEHHas  (QyHKOUH. DIeMEHTapHOE
UCCIIEIOBaHUE U TTOCTPOCHUE UX IPapUKOB.

Crenennast GyHKIMS ¢ HATypaldbHBIM U LIeJIbIM Moka3ateneMm. E€ cBoiicTBa u rpaduk.
CpoiicTBa U rpaduK KOpHs N-Oi cTeneHu Kak GyHKIIMK OOpaTHOM CTENEHU C HaTypaIbHbIM
ITOKA3aTEIIEM.

[loka3atenbHass u Jorapudmuueckas (QyHKIMHM, WX CBOMCTBAa U TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUHN 1715 pelIeHUs] ypaBHEHUH.

TpuronomeTpuyeckasi OKpYXHOCTb, OIpPEAEICHUE TPUTOHOMETPUUYECKUX (YHKIIHIM
YUCJIOBOTO apryMEHTa.

OyHKIMOHAIbHBIE 3aBUCHUMOCTH B peajbHBIX Npoueccax M sBIeHusAX. [paduku
pEAIBHBIX 3aBUCUMOCTEM.

Havasa MaTeMaTH4eCKOI0 aHAIHM3A

[TocnenoBarenbHOCTH,  CIOCOOBI  3aJaHUsl  MOcienoBaTelbHOCTEH.  Mertoa
MAaTeMaTHYECKOW WHIAYKIMM. MOHOTOHHBIE M OTIPAaHMYEHHBIE ITOCIEAOBATEIBLHOCTH.
HcTopusi BOSHUKHOBEHHSI MAaTEMAaTUUYECKOT0 aHaIN3a KaK aHalln3a OECKOHEUHO MaJlbIX.

Apudmernueckass UM reomerpuueckas nporpeccuu. beckoHedHo —yObIBaromias
reomerpuyeckass mnporpeccus. Cymma O€CKOHEUHO YOBIBalOIIEW TIeoMEeTpUYEeCcKOn
nporpeccuu. JIMHEHHBIM W 3KCIOHEHIMAJIbHBIM pocT. Ywucno e. dopmyna CIOKHBIX
NPOLIEHTOB. [Cnonb30BaHUE MPOrpECCUM Ui PELICHUS PEANBbHBIX 3a4ad IPUKIAJTHOTO
Xapakrepa.

HenpepriBabie QyHKIMH ¥ uX cBoiicTBa. Touku paspbiBa. ACUMNTOTHI TpadUKOB
¢bynkuuii. CBoHCTBa (QYHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. MeTon HMHTEpBAJIOB IS
pelieHus HepaBeHCTB. [IpuMeHeHne cBOMCTB HENPEPhIBHBIX (DYHKIUH JIJ1s1 peleHus 3a/1ay.

[lepBas u BTOpas npousBoaHble GyHKUMH. OmnpeneneHue, reoMeTPUYECKU |
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHHUE KacaTeabHOUN K Tpaduky QyHKIUY.

[IpousBoanHbie dneMeHTapHBIX (yHKIMA. [Ipow3BogHAas CymMMBI, TPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3ULIUU (DYHKIIUH.

MHoxkecTBa M JIOTHUKA

MHOK€eCTBO, onepalMu HajJ MHOXXECTBaMU M WX CBoOMcTBa. [[narpammbl Oiinepa—
Benna. IlpuMmeHeHne TeEOpPETHKO-MHOKECTBEHHOTO alllapara s OINKMCAHUs pPeallbHbIX
IPOLIECCOB U SIBJICHUH, IPH PEIICHUH 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB.

Omnpenenenve, TeopeMa, CBOWCTBO MAaT€MaTH4YecKoro oOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIC YPABHEHHS.

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE



OcHOBHBIE TOHATHS cTepeoMeTpud. Touka, mnpsmas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 akCHMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CJIEACTBHUSI U3 HHUX.

B3anMmHOE  pacmoyioKEHHWE  MpPSIMBIX B IPOCTPAHCTBE:  MEPECEKAOIIUECH,
napajulelibHble W CKpeluBaromuecs npsmele. lIpu3Haky CKpEmMBaIONIMXCS MPSMBbIX.
[lapannenbHOCTh NPAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: IAPAIJIEIBHBIE IPSAMBIE B
IIPOCTPAHCTBE, MAPAIENBHOCTh TPEX MPAMBIX, MAPAIIEIBHOCTh NPSAMOU M IUIOCKOCTH.
[lapannenbHoe © LEHTpajJbHOE MPOEKTUpPOBaHUE, H300paxkeHue ¢uryp. OCHOBHbIE
CBOMCTBa MapaJlIeIbHOTO MpoekTupoBaHus. M3o0paxenue ¢uryp B mapaiielbHON
IIPOEKLIMH. YTIIbI C COHAIIPABIEHHBIMUA CTOPOHAMU, YTOJI MEXKIY HNPSIMBIMHU B IPOCTPAHCTBE.
[lapannenbHOCTh IUIOCKOCTEM: NapaJUIEAbHBIE IUIOCKOCTH, CBOWCTBA MapaJuICIbHBIX
wiockocteit. [Ipocreiimme mpocTpaHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpa’p,
napasuielIeune, IOCTPOEHUE CEUYCHHUI.

[leprieHIUKYJIAPHOCTh MPAMOW M IUIOCKOCTH: IEPIEHIAUKYJSAPHBIE NPsIMBIE B
IIPOCTPAHCTBE, NPSMBIE MMAPAIUIEIBHBIE W IEPIECHIUKYJSPHBIE K IIJIOCKOCTH, NPHU3HAK
NEPIECHINKYJIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpEMa O MPSIMOM MEPIEHINKYISIPHOU
10cKOCTH. OpTOroHaNBHOE NMPOEKTUpOBaHUE. [IeprneHauKyIIsip 1 HAKIOHHBIE: PACCTOSTHUE
OT TOYKHM JIO IUIOCKOCTH, PACCTOSIHUE OT MIPSAMOM 1O IUIOCKOCTH, MPOEKIMs (UTrypbl Ha
IJIOCKOCTh. [lepleHIuKyISIpHOCTh IUIOCKOCTEH: IpPU3HAK MEPHEHAUKYISAPHOCTH ABYX
IocKocTer. Teopema o TpEX MEPHEHIUKYISPaXx.

Yrnel B OPOCTPAHCTBE: YroJl MEXKIY MNPAMOM M IUIOCKOCTBIO, ABYIPAHHBIM yTOI,
JMHEWHBIA yTOJ JABYTPAHHOrO yriia. TpEXrpaHHbIA W MHOTrOrpaHHble yribel. CBOHCTBa
IUVIOCKMX YIJIOB MHOIrOrpaHHoro ymia. CBONCTBa IIIOCKMX M JBYIPAHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKHu

Buasl MHOrOrpaHHHKOB, pa3BEpTKa MHOrorpaHHuka. IIpmsma: Nn-yrosnpHas npusma,
npsiMasi 1 HaKJIOHHasi IpU3Mbl, OOKOBasl 1 MOJIHAsl MOBEpXHOCTh Mpu3Mel. [lapannenenunen,
MPSMOYTOJIbHBIN TapajIeIeNUne] U ero cBorcTBa. Kparuaimuye myTd Ha NMOBEPXHOCTH
MHororpannuka. Teopema Diinepa. [IpoctpanctBennas teopema [ludaropa. IMupamunga: n-
yroibHasi nupamuja, MpaBuiibHasg U yced€HHas nupamubl. CBolcTBa pédep M OOKOBBIX
rpaHeld IpaBWIbHOW nupaMmuzbl. [IpaBuibHBIE MHOTOIpaHHMKHU: IPABUJIbHAS MpPU3Ma U
npaBuiIbHAS TUpaMua, MpaBUWIbHAS TPEYTOIbHAS TUPAMUIa U MPABWIBHBIN TETpadap, KyO.
IIpencrasiienne 0 MpaBWIbHBIX MHOTOIPAHHUKAX: OKTA3Ap, AOAEKAdAP U UKOCAMP.

Bbluncienre 351eMEHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yriel. [lnomansb
OOKOBOW TMOBEPXHOCTH W TMOJHOW MOBEPXHOCTU MPSMOW MPU3MBI, IUIONIaJb OCHOBAaHWH,
TeopemMa 0 OOKOBOM IMOBEPXHOCTH MPsSMOM TMpu3Mbl. [lomans G0KOBOW MOBEPXHOCTH U
IIOBEPXHOCTH NIPaBUJILHOM NMUPAMMJIBI, TEOPEMA O IUIOLIAAN YCEUEHHOU MTUPAMUIBI.

CumMeTpusi B IPOCTPAHCTBE. DIEMEHTbI CUMMETPHUM NTPABUIIBHBIX MHOIOTPAHHHUKOB.
CumMeTpusi B MPAaBWIBHOM MHOTOIPAHHUKE: CUMMETpHUS Mapajulesienunesa, CUMMETPUs
MIPAaBWIBHBIX TPU3M, CHMMETPUS NPABUIBHON TUPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJEBOIO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHANPABJIEHHBIE U MPOTHUBOIIOJI0KHO HAMNPABIEHHBIE BEKTOPHI.
PaBeHcTBO BEeKTOpOB. Jl€MCTBHS ¢ BEKTOpAMH: CIIOKEHUE W BBIYMTAHUE BEKTOPOB, CyMMa



HECKOJIbKUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4ucio. CBOMCTBA CIIOKEHUS BEKTOPOB.
CBolicTBa yMHOKE€HHsI BeKkTOpa Ha yucio. [loHsTne komIuiaHapHble BeKTOphl. IIpu3Hak
KOMIUIAHAPHOCTH TPEX BEKTOpoB. [IpaBuno mapamnenenunena. Teopema O pas3noKEeHHU
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsMoOyrospHas cucremMa KOOpPJIWHAT B
npoctpancTBe. KoopauHatel BekTtopa. CBsS3b MEXIy KOOpAMHATAMU BEKTOpa U
KOOpPJIMHATaMU TOYEK. YTOJI MEKIy BeKTOpaMu. CKasIpHOE MPOU3BEICHUE BEKTOPOB.

I'pad, cesasmbii Tpad, mytd B Tpade: mukiabl W nend. CreneHb (BaJICHTHOCTH)
BepmnHbL. ['padsl Ha iockocTu. JlepeBbs.

CnyualiHble JKCIEPUMEHTHI (ONBITHI) M CIIy4ailHble COOBITUSA. DJIEMEHTapHbIC
coObITHS (MCXO0/1b1). BeposTHOCTD citydaiiHOro coObITUSA. BAM30CTh 4acTOTHI U BEPOATHOCTH
coObITuil. CaydaiiHbI€ OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTaAPHBIMU COOBITUSMM.

Oneparn  Haj COOBITHSMH: TEepeceYeHHe, OOBEAMHEHHE, TMPOTUBOIOJIOKHBIC
coObITus. Jluarpammel Ditnepa. @opMyiia COKEHHs] BEPOITHOCTEH.

VYcioBHasg  BEpPOSATHOCTb. YMHOXKEHUE  BEpOSATHOCTEW. JlepeBo  cilydyalHOro
skcnepumenTta. @opmya rnoaHoi BepositHocTu. Popmyna baiieca. HezaBucumebie coObITHS.

bunapHbIil ciaydallHbI ONBIT (MCHBITAHHME), ycnex W Heyjada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHWI JI0 MepBoro ycmexa. llepecTaHOBKH H
dakropuan. Yucno coueranuit. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

Cepusi He3aBUCUMBIX HCHbITaHui bepHymn. CroydallHbI BBIOOp W3 KOHEYHOMU
COBOKYITHOCTH.

CnyuaiiHass BennuuHa. Pacnpenenenune BeposiTHOCTEH. Jluarpamma pacmpenesacHus.
Onepaunn HajJ cllydyallHBIMHA BeIWYMHAMU. buHapHas ciiydaiiHasg BenuuyuHa. [Ipumepsr
pacrpeiesieHui, B TOM YUCIie TEOMETPUIECKOE M OMHOMHUAILHOE.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIN3A» (YTJIVBJIEHHBIA YPOBEHL) HA
YPOBHE CPEJHET'O OBIIIEI'O ObPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

C(OPMUPOBAHHOCTh TPAXKAAHCKOW TO3MIIMH OOYy4YaIOLIErocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHMCKOTr0 OOLIECTBA, NPEICTABICHUE O MaTEMaTUYECKUX
OCHOBaX (DYHKIIMOHHUPOBAHUSI PA3NMYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYP TPaKIaHCKOTO
oO1recTBa (BBIOOpHI, OMPOCHI M JPYroe), yMEHUE B3aUMOJCHCTBOBATH C COLMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U Ha3HAUCHHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

COPMHPOBAHHOCTh POCCHUHCKONW TpaXITaHCKOW HWICHTUYHOCTH, YBaXKCHUS K
IPOLJIOMY M HACTOSIIEMY POCCHUKWCKOW MaTEMaTUKHM, IEHHOCTHOE OTHOUIEHHE K
JOCTH)KEHHSIM POCCUHCKMX MAaTEMATHKOB M POCCHUKCKOW MAaTeMaTHYE€CKOW IIKOJIBI,
UCITOJIb30BAaHUE ITUX JOCTHXKEHUI B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEM pPOCCHICKOrOo Haponaa, Cc(HOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHWUS, 3THUYECKOIO0 IIOBEACHHUS, CBS3aHHOIO C IPAKTHYECKUM
IPUMEHEHUEM JTOCTHXKCHUIM HAYKU U JIEATEIHOCTBI0 YUYEHOTO, OCO3HAHUE JIMYHOIO BKJIAJA
B [TIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3CTEeTUYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIKOYAasd OCTETUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUH, pPACCYX IACHUN, BOCHPUUMYHUBOCTH K
MaTeMaTUYECKUM acIlleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh YMEHHSI TMPUMEHATh MAaTEMaTUYECKHE 3HAHUS B MHTEpecax
310pOBOro U Oe3omacHoro o0pas3a JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO
(3mopoBoe THMTaHME, COAJIAaHCUPOBAHHBIM pEXHUM 3aHATHUM M OTAbIXA, peEryJspHas
¢u3nueckass aKTUBHOCTh), (PU3MYECKOE COBEPIICHCTBOBAHUE MPHU 3aHITHSX CIHOPTHUBHO-
03JI0pPOBUTEIBHON EATETbHOCTBIO;

6) TPy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYJYy, OCO3HAHUE LIEHHOCTU TPYAOIIOOUS, MHTEPEC K pPa3IUYHBIM
chepam mpodeccCHOHATBHOM  AESITENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM u  eé
NPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HaHHBIM BbIOOp Oynymieid mnpodeccun u
peann30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIE IUIaHbl, TOTOBHOCTH K CIHOCOOHOCTHh K
MaTeMaTHYeCKOMYy OOpa30BaHMI0 M CamMOOOpa30BaHUIO Ha MPOTSIKEHUM BCEH >KU3HH,
TFOTOBHOCTh K AKTHBHOMY YYaCTHUIO B PEUIEHUM NPAKTUYECKUX 33]a4 MaTEMaTUYECKON
HaIpPaBJICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh AIKOJOTUYECKON KYJIbTYpbl, NOHUMAaHUE BIUSHUS COLMAIBHO-
HPKOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOAHON M COLMAIBHOM Cpeibl, OCO3HAHUE
rII00AbHOTO  XapaKTepa HSKOJOTHYECKHX MpoOjieM, OpHEeHTaluus Ha M[pPUMEHEHHE



MaTeMaTUYeCKUX 3HAHWUW [JI1 perieHus 3a7ad B 00JIaCTH OKPYXKAIomed Cpesbl,
IJIAHUPOBAHHUE MOCTYNKOB M OIEHKHM HMX BO3MOXHBIX MOCJIEACTBUN JISI OKpYKAIOIIEH
Cpesl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKW U OOIIECTBEHHON MpPaKTHKU, MOHUMAaHUE MATEeMaTUYECKOM HAyKHh Kak
chepsl 4eIIOBEUECKON NEATEbHOCTH, ATAloB €€ pa3BUTHUS M 3HAYMMOCTH JIJIST Pa3BUTHS
[MBWIN3ALIMK, OBJIAJICHUE S3BIKOM MAaTeMAaTUKHM M MAaTeMaTHYeCKOM KYJIbTYpOu Kak
CpPEACTBOM IO3HAHMS MUPA, TOTOBHOCThH OCYIIECTBIIATh MPOSKTHYIO M MCCIIEI0BATEIbCKYIO
NEATEeIIbHOCTh UHANBUIYAIbHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS

ba3oBble 1ornyeckue AecTBU:

BBISIBIISAITh M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKH MAaTEMaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIy TMOHATHIMH, (OPMYIUPOBATh OIMPEACICHUS TOHSATHH,
yCTaHABJIMBATh CYIICCTBEHHBIN NMpHU3HAK KiIacCU(pUKAIIMN, OCHOBAHUS I OOOOIICHUS U
CpaBHEHUS, KpUTEPHUH MPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYITUPOBATh U MPEOOPA30BBIBATH CYXKJCHUS: YTBEPJIUTEIbHBIC U
OTpULIaTeIbHbIC, €IUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBEISIBIIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOPEUYHS B
dakTax, MaHHBIX, HAOMIOMCHUAX W YTBEPKIACHUAX, TIpeiaraTh KPUTCPUHU VIS BBISBIICHHS
3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U UHYKTUBHBIX
YMO3aKJIFOUYEHUH, YMO3AKIIFOUEHHUN 110 aHAJIOTUH;

MPOBOJUTH  CAMOCTOSITEIFHO — JIOKA3aTENhCTBA MATEMATHUYCCKUX  YTBEPIKIACHUI
(mpsiMBIe W OT TMPOTHUBHOTO), BBICTPAWBATh aAPTYMEHTAIIMIO, TPUBOJIUTH TPUMEPHI H
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYKJICHHS U BHIBOJIBI;

BBIOMpATh CHOCOO pelieHus yuyeOHOUW 3amauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
perieHus, BeIOMpaTh HaumOoJiee TMOAXOMAIINNA C yUETOM CaMOCTOSATEIBHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBaTebCcKue 1eiCTBUS:

UCIIOJIb30BaTh  BOINPOCHl  KaK  MCCJIENOBATEIbCKUM  MHCTPYMEHT  IO3HAHWUS,
dbopMyIMpoBaTh BOMPOCHI, (UKCHPYIONIME NPOTUBOpEUre, MpobdieMy, YCTaHABJIUBATh
MCKOMOE U JJaHHOE, (POPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATh CBOKO TIO3UITHIO0, MHCHHUC;

MPOBOJIUTH CAMOCTOSTENIBHO CIUTAHUPOBAHHBINA JKCIIEPUMEHT, WCCIICIOBAHUE II0
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTA, SIBJIICHHUS, IPOIIECCa, BHISIBICHUIO
3aBUCUMOCTEN MEXTy 00BEKTaMHU, SIBICHHUSIMU, TIPOIECCAMU;

CaMOCTOATENLHO  (popMynuUpoBaTh O0OOIIEHUS ¥ BBIBOABI 1O  pe3yJibTaTaMm
NPOBENEHHOTO HAOJIOCHMSI, HWCCJICIOBAaHMS, OIICHHUBATH JIOCTOBEPHOCTH IOJYYCHHBIX
pe3yJIbTaTOB, BRIBOJOB M OO0OIICHUH;

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHUE  TMpoIlecca, a TaKXKE  BBIJBUTATh
MPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.



Pabora ¢ undopmanmeii:

BBISIBJIATH Je(UIUTH HHPOPMAIUH, JTaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha BOMPOC U
JUIS PELLICHUs 3aa4H;

BbIOMpaTh MHGOPMALMI0O W3 HUCTOYHUKOB pAa3jIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATh HHPOPMALMIO pPa3IMYHBIX BHIOB U (opM
IIPEICTABIICHHUS;

CTPYKTYpUpPOBaTh HH(OpPMAIMIO, TMPEACTaBIATh €€ B pas3auuHbIX ¢opmax,
WLTIOCTPUPOBATH IpapuuecKy;

OLICHMBATh HAAE&KHOCTh HH(OpPMALIMKM IO CaMOCTOATEIBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKATHBHBIE YHHBePCATbHbIE YUeOHbI€ el CTBUS

OO0uenue:

BOCIIPUHUMAThL U (POPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMH U IEIISIMH
OOIICHMSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M IMUCHMEHHBIX
TEKCTaX, JaBaTh TOSCHEHHUS MO XOJy peIICHHs 3aJadd, KOMMEHTHUPOBATH ITOJYYCHHBIH
pe3yIIbTaT;

B XOJI¢ 0OCYKJICHHS 3a/1aBaTh BOIIPOCHI ITO CYIIECTBY 00CYKIa€MOM TEMBI, TPOOIICMEI,
pelraeMoil 3ajaur, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HAa IMOWCK PEIICHUS, COMOCTaBJIAThH
CBOM CYXICHHS C CYXXJICHHSIMH JIPYTHMX YYaCTHHUKOB JIHAIOra, OOHApYKHBAaTh Pa3Indyue W
CXOACTBO TIO3WIMHA, B KOpPpeKTHOH (opme dopMmynmupoBath pa3HOTIACHS, CBOHU
BO3PaKCHUS;

IPEJICTaBIISATh PE3yJIbTaThl PEIICHHUS 33]a4d, SKCIICpUMEHTA, UCCIICOBAHUS, IIPOCKTA,
CaMOCTOSITCNIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C Y4ETOM 3aJad MNPE3CHTAMH |
0COOEHHOCTEH ayUTOpHH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusauus:

COCTaBJISITh IJIaH, AJITOPUTM pEIICHUs 3a/lauM, BHIOMPATh CIOCOO pelIeHus ¢ yUYETOM
UMEIOLINXCS  PECypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpOBaTb U
KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ yUETOM HOBOW MHPOPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh HAaBbIKAMHU I[103HABATENBHONW pPEQIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JNEHUCTBUM M  MBICIUTENBHBIX MPOLECCOB, HUX pPE3yJbTaTOB, BJIAJETh CHOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIS ITPOLIECCA U PE3YJIbTATA PELIEHUSI MATEMAaTUYECKOM 3a/1a4H;

NpEeABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPHU PEIIEHUHU 33J1a4l, BHOCUTb
KOPPEKTUBbI B JIESITEIbBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, AAHHBIX, HaNJECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa WLEIH U YCJIOBUAM, OOBSICHATH MPUUYUHBI
JOCTUKEHUSI UM HEJOCTHXKEHUS! Pe3yNbTaTOB JAEATEIbHOCTH, HAXOIUTh OLIMOKY, JaBaTh
OIIEHKY NMPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eITEILHOCTD:

NOHMMATh U HCIOJb30BaTh MPEUMYLIECTBA KOMAHIHOW W MHAMBHUIYyaJbHON pabOTHI
IpU pelIeHUu y4eOHBIX 3a7a4, MPUHUMATh 11€Jb COBMECTHOM JESTENIbHOCTH, TUIAaHUPOBATh



OpraHM3allMi0 COBMECTHOW paboThl, paclpeneisiTh BHABI padOT, OTOBAapHUBATHCH,
o0cyXaaTh MpoIiecC U pe3yabTaT padboThl, 000011aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPyHIoBbIX (opmax padboTel (0OCyXkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) M MHBIC), BBIMOIHATH CBOIO 9acTh paOOThI M KOOPAWHHUPOBATH CBOU
JICHCTBUS C IPYTMMH 4YICHAMH KOMaHbI, OIICHWBAaTh KauyeCTBO CBOETO BKJIaJa B OOIIMIA
IPOAYKT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHS.

IMPEAMETHBIE PE3YJIBTATDBI

K konmy ob6yuenus B 10 kiacce o0y4aronuiicsi MOJIYYUT CIAEAYIOLIUE MPEAMETHBIE
pe3ysbTaThl MO0 OTACIBHBIM TeMaM pabodeil MmporpamMMmbl y4yeOHOro Kypca «Anredpa u
HayaJla MaTeMAaTHYECKOTO AHAIIN3a»:

Yuciia 1 BBIYMCICHNUSA:

CBOOOJIHO  OMEpPHpPOBaTh  MOHATHUSIMHU:  pPAlMOHAIBHOE  YHUCIO, OECKOHEeYHas
nepuoanyeckas Ipo0b, MPOLEHTHI, UPPALUOHAIBHOE YHCIIO, MHOKECTBA PAllMOHAIBHBIX U
JNENUCTBUTEIIBHBIX YUCEIN, MOAYJIb JICUCTBUTENBHOTO YNCIA;

OPUMEHATh ApOOM W MPOLIEHTHI JUIsl PEIICHUS MNPUKIAIHBIX 3a7a4 W3 Pa3IudHbIX
OTpAaCJIE 3HAHUW U PEATbHOW KU3HU;

NPUMEHATh TPUOIMKEHHBIE BBIYUCICHUS, IPABUIIA OKPYTJICHHS], IPUKHUJIKY U OLICHKY
pe3ynbTaTa BEIYNCICHUM;

cBOOO/IHO ONEPUPOBATH NMOHATHUEM: CTENEHb C LIEJBbIM IOKa3aTesieM, HUCIOJIb30BATh
NOAXOSIIYI0 (POPMY 3alUCH JEHCTBUTEIBHBIX YUCEN ISl PEIICHUS MPAKTUYECKUX 33134 U
IIPEICTABIICHUS IaHHBIX;

cBOOO/IHO OIIEPUPOBATH MOHATUEM: apU(PMETUUECKUI KOPEHb HATYPaAJIbHOM CTENEHHU;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIbHBIM ITOKa3aTeleM;

cBOOOIHO ONEpUPOBATh MOHATUAMU: JIOTapU(M UHUCIA, NECATUYHBIE U HATypaJbHbIC
Jgorapupmel;

CBOOOJHO OMEpUPOBAThH MOHATUAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO
aprymMeHTa;

OIEpUPOBAaTh IMOHATUSIMU: APKCUHYC, ApPKKOCMHYC M apKTAHI€HC YHUCJIOBOIO
aprymeHTa.

YpaBHeHHS U HEPaBeHCTBA:

CBOOOJHO  ONEpUPOBATh TMOHATHSMHU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHMSI-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATH Pa3jMYHble METOJbl PEUICHHs PAllMOHAJIBHBIX M JPOOHO-pAlIMOHATIBHBIX
ypaBHEHUH, NPUMEHSTh METO]l MHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOJIHO ONEpUPOBATh NOHATUSAMU: MHOTOUYJIEH OT OJHOU MEPEMEHHON, MHOTOUIEH C
HENBIMU KO3 PUIIMEHTaMl, KOPHM MHOTOYJICHA, MPUMEHSTHh [EeJICHHEe MHOrouYjeHa Ha
MHOTOWIEH C OCTaTKOM, Teopemy be3y u reopemy Buera i pemenus 3aay;

CBOOOIHO ONEpUPOBaTh MOHATHUSAMHU: CUCTEMa JIMHEWHBIX YpaBHEHWH, MaTpHIia,
ONpeaeanTeNlb MaTpUllbl 2 X 2 W €ro reOMETPUUYECKUN CMBICI, MCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 g BbIUUCIEHUS €ro 3HAUYCHHS, NPUMEHSATH ONPEACIUTENN IS
pEILIEHNS] CUCTEMBI JINHEWHBIX YPABHEHHI, MOJEIMPOBATh PEAIbHBIE CUTYAllUU C IIOMOIIBIO



CUCTEMBI JIMHEWHBIX YPaBHEHUH, UCCIIEA0BATh TOCTPOCHHBIE MOAEIHU C IIOMOIIBIO MAaTPHIL U
ornpeaenuTeNel, THTEPIPETUPOBATH MOyUYEHHBIN Pe3yIbTaT;

UCII0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJis TpeoOpa30BaHUsl BhIPAKEHUM;

BBINIOJIHATh MPEOOpPa30BaHUsI YHUCIIOBBIX BBIPAXKEHUH, COAEpP)KALUIUX CTEMEHU C
palMOHATBHBIM MTOKA3aTENEM;

UCIIONIb30BaTh CBOMCTBAa JorapudMoB maisi mpeoOpa3oBaHus JIOrapuHMUUECKUX
BBIPAKEHUN;

CBOOOJHO  OMEpUpOBaTh MMOHATUAMH: HpPpAIMOHANIbHBIE, IIOKa3aTelibHbIE U
jgorapuMUYECKUE YpaBHEHUS, HAXOAUTh MX PEIICHHUS C TOMOIIBIO PABHOCUIBHBIX
NIEPEXO0/I0B WM OCYILECTBIISIS MPOBEPKY KOPHEI;

OPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKHe (OpPMYJIBl [ MpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOJTHO OIEpPUPOBATh MOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, MPUMEHSTH
HEo0X0ouMble (POPMYJIBI ISl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHU;

MOJICTIMPOBATh PEANbHBIE CUTyallud Ha S3BIKE anreOpbl, COCTaBISATh BBIPAKEHUS,
ypaBHEHHUs, HEPABEHCTBA IO YCJIOBHIO 3aJa4d, HCCIEIOBATh IMOCTPOCHHBIE MOJIEITH C
UCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DOyHKUMHA U TPaPuKU:

cBOOO/IHO ONEpUPOBATh MOHATUAMU: (PYHKIUS, CIIOCOOBI 3aaHus (PyHKLNU, B3aUMHO
oOpaTHble (QyHKLIMH, KOMIIO3ULIUA (YHKIMMA, TpauK PYHKIUH, BHITOIHITH 3JI€MEHTApHbIE
npeoOpa3zoBaHus rpa@uKoB (PyHKIIHIA;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: O0NACTh OINpPEAETICHUS U MHOXECTBO 3HAUCHUM
GyHKIMM, HYyIU QYHKIUH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

cBOOOHO OMEpPUPOBATH MOHATHIMH: YETHBIE M HEUETHBIC (DYHKIIMU, TTIEPUOTUICCKHIEC
(GYHKIIUHM, TPOMEXYTKA MOHOTOHHOCTH (PYHKIIMHM, MAKCUMYMbl U MUHUMYMBI (DYHKIIHH,
HauOoJbIlIee M HAUMEHbIIIee 3HaueHne (QyHKITUN Ha TPOMEKYTKE;

cBOOOIHO ONEpUPOBATHh MOHATUAMU: CTENEHHAs (QYHKIUS C HATYpaJbHBIM U LIEIbIM
nokasaresieM, rpaduk cTeneHHol GyHKIIMU ¢ HATypalibHBIM U IIEJIBIM TToKa3zareneM, rpadux
KOpPHS N-OM CTeTeH! KaK (GYHKIIMH 0OpaTHOW CTEMEHH C HATypaJIbHBIM IOKa3aTeleM;

OTEepUPOBATh TOHATUSAMU: JMHEWHAs, KBaJpaTHUHAs U APOOHO-IMHEHHas (yHKIUH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHUE UX IPa(pUKOB;

cBOOO/IHO ONEpUPOBaTh MOHATHIMU: MOKa3aTeiabHas U jorapudmuyeckas QyHKIHIH,
UX CBOMCTBA M rpadMKu, UCIIOJIB30BaTh UX TpapuKu AJis PELICHUS] ypaBHEHU;

CBOOOMIHO  OMEepUpOBaTh  MOHATHSMH:  TPUTOHOMETPHUYECKAs  OKPY>KHOCTD,
oTpeieNieHue TPUTOHOMETPUIECKHX (DYHKITUI YUCIOBOTO apTyMEHTA;

UCIOJIB30BaTh rpauKu (PYHKIIMM 711 UCCIIEJOBaHUSI MPOIIECCOB U 3aBUCUMOCTEHN IIpU
pellleHuu 3aJad M3 JAPYruX Y4YeOHbIX MPEAMETOB U pEalbHOM KM3HHU, BBIpAXaTb
dbopMynaMu 3aBUCUMOCTH MEXAY BETHUNHAMU;

Havana maTtemMaTH4ecKoro aHajmsa:

cBOOOJIHO  OMEpUpOBaTh  MOHATHUSAMHU: apupMeTHdeckass W  TeOMeTpHUYecKas
mporpeccusi, OECKOHEYHO YOBIBAIONasi TeOMETpPHYecKash TMPOTPECCUsi, JTUHEHHBIM U
HKCMOHEHLIUAJIBHBIA POCT, (opMyna CIOXKHBIX MPOIEHTOB, HUMETh IMPEACTaBICHHE O
KOHCTAHTE;

UCI0JIb30BATh MIPOIPECCUH JIJISl PEILICHUS PEANIbHBIX 3314 MPUKJIIATHOTO XapaKTepa;



CBOOOJIHO OIEpPUPOBaTh MOHATUSMHU: TOCIEAOBATEIbHOCTh, CIIOCOOBI 3a/JaHus
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPaHUYEHHBIE MOCIEAOBATEILHOCTH, MOHUMATH
OCHOBBI 3apOKJICHHUSI MATEMaTHUYECKOr0 aHallh3a Kak aHajin3a 0ECKOHEUHO MaJlbIX;

CBOOOJTHO OMEpUPOBATh TMOHATUAMU: HENPEPbIBHbIE (PYHKIIMU, TOYKH pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH;

cBOOOIHO OMEpUPOBATH MOHATHEM: (DYHKIIMS, HEMPEpPhIBHAS HA OTPE3KE, MPUMEHSTH
CBOICTBa HETIPEPHIBHBIX (DYHKITUH JIJIsl pElIeHUs 3a/1aY;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: IE€pBas W BTOpas MPOU3BOIHBIC (PYHKIUH,
KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATh MPOU3BOJHBIE CYMMBbI, MPOU3BEICHUS, YACTHOTO U KOMIIO3MIIUU JIBYX
(bYHKIMI, 3HaTh IPOU3BOIHBIC FTIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUUECKUA M (U3MYECKUN CMBICI MPOU3BOMHOMN I pEIICHUS
3a/1ay.

MHokecTBa H JIOTHKA:

cBOOO/IHO OTNIEPHPOBATH MOHATUSIMHU: MHOYKECTBO, OTIEPAIIUH HAJl MHOYKECTBAMU;

UCIIONb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapaT Hajis OINWCaHUS PpealbHbBIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 JIPYTUX y4E€OHBIX PEAMETOB;

cBOOO/IHO ONEpUPOBATh MOHATHIAMU: ONpEJEICHHUE, TEOpeEMa, ypaBHEHUE-CIEICTBUE,
CBOMCTBO MaTeMaTH4YecKOro oOOBEKTa, 0Ka3aTelIbCTBO, PABHOCWUJIBHBIE YpaBHEHUS U
HEPaBEHCTBRA.

IHVIAHUPYEMBIE PE3YJbTATbBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEIO
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BoCIUTaHME:

c(hOPMUPOBAHHOCTh TPAXAAHCKOM TMMO3UIMKM OOYYalIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHa POCCHMCKOTO OOIIECTBA, MPEICTAaBICHUE O MaTEMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYP TPaKIAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI U JAPYro€), YMEHUE B3aMMOJIEMCTBOBATH C COLIMAIBHBIMHU
WHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuOTHYECKOE BOCIIUTAHME:

cOPMHPOBAHHOCTh POCCHUHCKOW TpaXIaHCKOW HWJCHTUYHOCTH, YBaXKCHUS K
MPOUUIOMY M HACTOALIEMY POCCUHWCKOM MAaTEMAaTUKH, LIEHHOCTHOE OTHOLIEHHUE K
JNOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB M POCCUHUCKOW MAaT€MaTHUYECKOM IIKOJIBI,
WCIIOJI30BaHUE ATUX JOCTIKEHUHN B IPYTUX HAyKax, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEM POCCHUICKOrO Haponaa, CcHOpMUPOBAHHOCTH
HPAaBCTBEHHOI'0 CO3HAHMUS, OTHYECKOTO TOBEICHUSA, CBA3AHHOIO C MPAKTUYECKAM
MIPUMEHECHUEM JOCTHKEHHUI HAYKU U JIESITEIbHOCTBHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIaAa
B [IOCTPOEHUE YCTONYMBOTO OyayIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:



ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIKOYAass JCTETHUKY MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3aJad, pPEUIEHUH, pacCyX ACHU, BOCHPHUHUMYHUBOCTH K
MaTEeMaTUYECKUM aCTIeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh YMEHHsI TMPUMEHATh MaTEMAaTUYECKHEe 3HaHUSI B MHTEpecax
3I0pOBOTO M 0€30macHOro o0pasza >KU3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO
(3mopoBoe THMTaHME, COAJlAHCUPOBAHHBIM pEXHUM 3aHATHH H OTAbIXA, pETyJsApHas
¢dbu3nyeckass aKTUBHOCTH), (PU3MUYECKOE COBEPIICHCTBOBAHUE IMPHU 3aHSATHUSAX CIHOPTHUBHO-
03JI0pPOBUTEIBHOM JIEATEIbHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHE LEHHOCTH TPYAOIIOOUS, MHTEPEC K PA3THUYHBIM
chepam mpodecCHOHATBLHON  MEATeTLHOCTH, CBS3aHHBIM C MAaTeMaTHKOM u €
NPWIOKEHUSIMUA, YMEHHE COBepLIaTh OCO3HaHHBIA BBIOOp Oynymie mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBbIE ILJIaHbl, TOTOBHOCTb M CIHOCOOHOCTH K
MaTEMaTUYeCKOMY OOpa30BaHUI0O M CamMOOOpPA30BAaHUIO HA MPOTSIKEHUU BCEH JKHU3HWU,
TOTOBHOCTh K AKTHBHOMY Y4YaCTHUIO B PEUICHUU NPAKTUYECKUX 3a/lad MaTeMaTUYeCKOU
HaIIPaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

C()OPMUPOBAHHOCTh 3KOJOTUYECKOW KyJIbTYpbl, NOHMMAHUE BIUSHUS COLIMAJIBHO-
HKOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOAHOM U COLUMANIBHOM Cpeibl, OCO3HAHUE
I00ANbHOTO  XapakTepa HSKOJIOTMYECKMX MpoOJieM, OpUEHTaluus Ha [pUMEHEHUe
MaTEeMaTUUECKUX 3HAaHUW JUIsl peleHus 3aJady B 00JacTH OKpYXKawIled cpesbl,
IUIAHUPOBAHHUE IIOCTYIIKOB M OLIEHKM HMX BO3MOXHBIX IOCIEACTBUH Ui OKpYKaroLen
Cpenpbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd M OOUIECTBEHHOM NPAaKTUKH, MOHUMAaHHE MaTEMaTU4YEeCKOW HayKu Kak
cepbl 4YeIOBEYECKOM JAEATEIbHOCTH, JTAloB €€ Pa3BUTHS W 3HAUMMOCTH JJIsi Pa3BUTHUS
UMBUJIM3ALMM, OBJAJICHUE S3bIKOM MATEMaTUKHM W MaTEMaTHYECKOM KyJIbTypod Kak
CPEeICTBOM MO3HAHUSA MUPA, TOTOBHOCTh OCYIIECTBIIAThH MPOEKTHYIO U MCCIIE0BATENbCKYIO
NEeATEIbHOCTh HHJIMBHUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiCTBUSA

ba3zoBble JJornueckue aeicTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHUUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXKIy TOHITHAMHU, (HOPMYIUPOBATh OMPEASICHUS TOHSITHH,
yCTaHABJIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCU(UKAIIMN, OCHOBAHUS I OOOOIICHUS U
CpaBHEHUSI, KpUTEPUH ITPOBOIMMOTO aHAIN34;

BOCIIPUHUMATh, (POPMYIUPOBATh U MPEOOPA30BLIBATH CYXKIACHUS: YTBEPAUTEIHHBIC U
OTpUIIaTEIbHBIE, €AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;



BBISBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTUBOPEUUS B
dakTax, MaHHBIX, HAOMIOIEHUSX W YTBEPXKIACHUSAX, MpeiaraTh KPUTCPUU IS BBHISBICHHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUIA;

JIeTIaTh BBIBOJBI C UCITOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U WHIYKTHUBHBIX
YMO3AKIIOUYEHHM, YMO3aKIFOUEHUI 110 aHAJIOTUU;

MPOBOJIUTh  CAMOCTOATENBHO  JOKA3aTElIbCTBA MATEMATUYECKUX  YTBEPHKICHHMN
(OpsiMble U OT NPOTHUBHOTO), BBICTPAMBATH APTyMEHTAIMIO, MNPUBOAUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKJICHUS U BBIBOJIbI;

BBIOMpATh CHOCOO pelieHusi yuyeOHOM 3alauu (CpaBHHUBATh HECKOJBKO BapUaHTOB
perieHus, BhIOMpaTh HamOOJee MOMXOMAMUNA C y4ETOM CaMOCTOSATEIHLHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

UCIIOJB30BaTh  BONPOCHl  KaK  KMCCIENOBATEIbCKUI  MHCTPYMEHT  IO3HAHUA,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpEUYUE, MpOoOJIEeMy, YCTaHABIIMBAThH
HMCKOMOE U JIaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO0, MHCHHUE;

IIPOBOJAUTH CAaMOCTOSITENIBHO CIUIAHWPOBAHHBIA JKCIIEPUMEHT, MCCIENOBAHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYECKOTO 0O0OBEKTA, SIBJICHHUS, POIIECCA, BHISIBICHUIO
3aBUCUMOCTEN MEXTy 00BEKTaMHU, SIBJICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO  (popMynHMpoBaTh O0OOIIEHUST ¥ BBIBOABI IO  pe3yJbTaTaM
IPOBENEHHOTO HAOJIIOICHHSI, WCCJEIOBAHMS, OIICHUBATH JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJbTaTOB, BRIBOJAOB U O0O0OIICHUI;

MPOTHO3UPOBaTh  BO3MOYKHOE  pa3BUTHE Ipollecca, a Takke  BBIIBUTATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBIABJIATH AeULIMTHI HHPOpMAIINH, TaHHBIX, HEOOXOJUMBIX JIJIi OTBETA HAa BOMPOC U
JUISL PELICHUS 3a/1a4H;

BBIOMpATh WHGOPMAIMI0 W3 HCTOYHUKOB PpA3JIMYHBIX THUIOB, aHAJIM3UPOBATH,
CHUCTEMAaTU3UPOBAaTh M WHTEPIPETUPOBATh HWH(MOpPMAIUIO pa3IMUHBIX BUAOB U (opm
IIPEJCTABIICHHUS;

CTPYKTYypUpOBaTh HWHGOpPMAlLIUIO, TNPEACTaBIsATH €€ B pa3IuyHbIX (popMmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHMBATh HANEKHOCTh HH(POpPMAIMKM MO CaMOCTOATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUS

OO0wmenne:

BOCTIPUHUMATh U (OPMYITUPOBATH CY)KJICHUSI B COOTBETCTBUU C YCIOBUSMHU H IEISIMU
oOIIeHwsl, sSICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCHMEHHBIX
TEKCTaxX, JaBaTh MOSACHEHHUS MO XOJy pEIIeHHs 3a/adl, KOMMEHTUPOBATH MOJyYEHHBIN
pe3yJbTaT;

B XOJI€ 00CYXJACHHUS 3a/1aBaTh BOIIPOCHI [0 CYIIECTBY 00CYKIa€MOM TEMBI, TPOOIIEMBI,
perraeMoil 3amaun, BBICKA3bIBATh HJIEH, HAICJICHHBIE HA TOWCK PEIIEHUs, COMOCTaBISAThH
CBOM CYXACHHS C CYXJACHHUSAMH JIPYTHUX YYaCTHUKOB JTHANOTra, OOHAPYKMBATh Pa3Uuue U



CXOACTBO TO3WIMHA, B KOPPeKTHOM Qopme ¢dopMmynupoBaTh pa3HOTIACHUS, CBOU
BO3PAXKECHUS;

IPEJCTaBIISTh PE3YJIbTaThl PELICHUS 3aJjaul, SKCIIEPUMEHTA, UCCIIEOBAHUS, IPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C YYETOM 3ajad NOpEe3eHTALUU U
0COOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbBIE YHHBeEpPCAJbHbIE YUeOHbIE Nl CTBHSA

Camoopranusamnus:

COCTaBJISITh TUIAH, aJITOPUTM PEIICHUS 3a/1au, BEIOUPATh CIIOCOO PEIICHUS ¢ YIETOM
UMEIOIUXCS  PECYypCcOoB W COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, YJMONMOHAJILHbII HHTEJLJIEKT:

BJIAJCTh HaBBIKAMHU ITO3HABATCIBHONW pPe(IICKCHU KaK OCO3HAHHS COBEPIIACMBIX
JNEUCTBUA W MBICIHTEIBHBIX TMPOIECCOB, WX PE3yJbTAaTOB, BIAJETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS MTPOIIECcCa U PE3yNIbTaTa PEIICHUST MaTEeMaTHIECKOHN 3a/1auH;

MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPU PEHICHUU 3a7a4H, BHOCUTh
KOPPEKTHBBI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HaWJIECHHBIX
OIMOOK, BBISIBIEHHBIX TPYTHOCTEH;

OIICHWBATh COOTBETCTBHE pE3yJIbTaTa €M W YCIOBHUSIM, OOBSICHATH TMPUUUHBI
TOCTIDKCHHSI WM HEAOCTIDKEHUS PE3YJIbTaTOB JEATEILHOCTH, HaXOIUTh OMMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECCTBA KOMAaHIHON M WHIWBUIYaIbHOW pabOTHI
NP pelIeHUHN YUCOHBIX 3aj7a4, TPUHUMATh IIeJIb COBMECTHOH JESITCIIBHOCTH, TUIAHUPOBATh
OpraHU3alMI0 COBMECTHOM paboThl, pacmpenensTh BUAbI padoOT, JOTrOBapHBATHCH,
00CYXKIaTh MPOIECC U Pe3yabTaT padoThl, 00001IaTh MHEHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (Gopmax padoThl (0OCykIeHus, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbI» W WHBIE), BHITIONHATH CBOIO YacTh paOOThI U KOOPAMHUPOBATH CBOM
JNEUCTBUS C JPYTUMHU WICHAMH KOMAaHbI, OICHUBATh KAa4eCTBO CBOETO BKJIaaa B OOITWI
MPOAYKT MO KPUTEPHUSAM, CPOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koniry 10 kiaacca oOyyaromuics HayquTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TOHSTHUSMH CTEPECOMETPUHU TIPU PEIICHUU
3a/1a4d ¥ MPOBEJICHUN MaTEMaTUUECKUX PACCYKICHUM;

e TMPHUMEHATh AKCUOMBI CTEPEOMETPUU U CJIEACTBUS U3 HHUX TMPU PELUICHUU
r€OMETPUYECKUX 3a/1a4;

e KJaccUPUIMpPOBATH B3aMMHOE  PACIOJIOXKEHHE TMPSIMBIX B  MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C YyIJIaMHM B IPOCTPAHCTRBE:
MEK]ly IPSIMBIMU B MIPOCTPAHCTBE, MEXAY MPSMOU U IIOCKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIpH3Ma, MUpPaMUJA,
IPSIMOYTOJIBHBIN NapaJljIesIenuIe, Kyo);

e KJIaccu(pUIMPOBATh MHOTOTPAHHUKH, BHIOUPAst OCHOBAHUS JIJIs KJIACCU(DUKAIINH;

e CBOOOJHO OMNEPUPOBATH MOHATUSMH, CBS3aHHBIMHU C CEYCHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

e BBINOJHATH MapajuiebHOE, IEHTPAIbHOE W OPTOTOHAIBLHOE MPOCKTHPOBAHUE
¢buryp Ha MIOCKOCTh, BHIIOJIHATH N300pakeHus (GUryp Ha MiI0CKOCTH;

e CTPOUTH CEUYEHHS MHOTOTPAHHHKOB pPA3NIUYHBIMH  METOJAMH, BBIIOJHSATH
(BBIHOCHBIC) IUIOCKHE YEPTEXH M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXy, COOKY, CHU3Y;

e BBIUHCIATH IUIOUIAJM TOBEPXHOCTEM MHOTOTPAHHUKOB (MpU3Ma, MUpaMHIa),
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (opMyT;

e CBOOOJHO ONEpPUPOBATH MOHSATHAMH: CUMMETpPUS B MPOCTPAHCTBE, IIEHTP, OCh H
IUIOCKOCTh CHMMETPHH, LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYpHI;

e CBOOOAHO OMEpUPOBATH TOHATUAMH, COOTBETCTBYIOIIMMU  BEKTOpaM M
KOOpAMHATAaM B MTPOCTPAHCTRE;

e  BBINOJIHATHACHCTBUSIHAIBEKTOPAMH;

e pelaTh 337aud Ha JOKAa3aTeJbCTBO MATEMATUYECKUX OTHOLIEHMH M HAaXOXKJICHHUE
r€OMETPUYECKUX BEIMYMH, HPUMEHSASI M3BECTHBIE METOAbl IPU PELICHUU
MaTeMaTHYECKUX 3a7a4 MOBBIIIICHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;

e TMPHUMEHATH  NPOCTEHIIME  MPOTPaMMHBIE  CpPEICTBA HM  DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKATh, MpPeoOpa3OBbIBaTH M  HMHTEPHPETUPOBATH  MH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, mpeICTaBICHHYIO Ha YepTekax U
pPHUCYHKaX;

e TPHUMEHSATH TOJYYCHHbIC 3HAHWS Ha MPAKTUKE: CpPaBHUBATh M aHAIM3HPOBAThH
pealibHble CUTYyallMM, MNPUMEHSITh H3yYEHHbIE MOHATHS B MpOIecce IOMCKa
pellieHusT MaTeMaTH4yeckd Cc(HOpMYJIUPOBAHHOM  MPOOJIEMBbI, MOJEIUPOBATH
pealibHbIe CUTYyallud Ha S3bIKE TEOMETPHUH, MCCIEN0BATH MOCTPOSHHBIE MOJEIHU C
UCTIOJIb30BAaHUEM T€OMETPHUECKHUX MOHITHIA M TEOPEM, armapara anreopsl, pemaTh
PAKTUYECKUE 3a]1a4M, CBA3aHHbIE C HAXOKJICHHUEM I€OMETPUUECKHUX BEIUYUH;

e UMETh IPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS F€OMETPUM KaK COCTAaBHOM
4acTu (PyHJAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS VYYEBHOI'O KYPCA
«BEPOSATHOCTb M CTATHUCTHUKA» (YIJIYBJEHHBIA YPOBEHb) HA
YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJBTATBI

1) rpasKaaHCKOro BOCIMTAHUA:

c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH OO0YyYalolIerocsi KaKk akTUBHOTO U
OTBETCTBEHHOTO UYJIEeHAa POCCHUHCKOro oOOIIecTBa, MPEACTaBICHUE O MaTeMaTHYEeCKHX
OCHOBaxX (PyHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOIENyp T'Pa)kIaHCKOTO



obmecTBa (BBIOOPHI, OMPOCHI M JPYroe€), YMEHHE B3aWMOJCHCTBOBATH C COIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C WX (QYHKIIUSIMH U HA3HAYCHHUEM;

2) IATPUOTHYECKOI0 BOCIIMTAHUS:

c(hOPMUPOBAHHOCTh  POCCUMCKOM TIpakIaHCKOW HWJAEHTUYHOCTHU, YBAXKEHHUS K
OpOLUJIOMY M HACTOSIIEMY POCCHUUCKOW MaTEeMaTUKH, I[EHHOCTHOE OTHOIIEHHE K
JOCTHXKCHUAM POCCHMCKUX MATEMAaTHUKOB W POCCHMCKOM MATEMaTH4YECKOW IIKOJIBI,
WCITOJIb30BAHUE ITHX JOCTIKCHUN B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUE JyXOBHBIX IIEHHOCTEH pPOCCHUHCKOro Hapoaa, CcGHOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, JTUYECKOrO IIOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHXKEHHUI HayKH U JIESITEIIbHOCTBIO YU€HOT0, OCO3HAHUE JIMYHOTO BKJIAJIa
B [IOCTPOEHUE YCTOMYUBOTO OyayIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE  OTHOIIEHWE K MHPY, BKIIOYas OCTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3aJad, pPEUIeHWH, pacCyX ACHU, BOCHPHUHUMYHUBOCTH K
MaTeMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTBA;

5) pu3n4YeCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSIThH MaTEeMaTUYECKUE 3HAHUS B HWHTEpecax
310poBOro M 0e30macHoro o0pasa *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3JI0POBBIO
(3m0poBO€ TUTaHHUE, COAJTAHCUPOBAHHBIM PEXUM 3aHITUH U OTHAbIXA, pEryJspHas
(du3nyueckass aKTUBHOCTh), (PU3MYECKOE COBEPUICHCTBOBAHUE IPHU 3aHITHSAX CIHOPTUBHO-
03JI0POBUTENBHOMN JAESATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYyAy, OCO3HAHHME ILIEHHOCTH TPYIOJIOOUS, MHTEpPEC K Pa3IUUYHbIM
chepam mnpodeccuoHaTbHON  AEATEILHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eé
NPUJIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccunt u
peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IUIAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTEeMaTHYeCKOMY OOpa30BaHUI0O W CaMOOOpPA30BAaHUIO HA TMPOTSIKEHUU BCEH JKU3HW,
FOTOBHOCTh K AKTMBHOMY Y4YacCTHIO B PEIICHUM MPAKTUYECKUX 3a7ad MaTeMaTH4YeCKOH
HaIPaBJICHHOCTH;

7) 3K0JI0THYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIbTYPhl, TMOHMMAHUE BIUSHUS COIUATBHO-
HPKOHOMHUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHON Cpelibl, OCO3HAHUE
r100aJbHOrO  XapakTepa JKOJOTUYECKUX TMpoOJjieM, OpHEHTalus Ha MPUMEHEHUE
MaTeMaTUYECKUX 3HAHUW JJId peIIeHusT 3aaad B O0JacTH OKpPYKaloIIeH Cpelbl,
IJIAHUPOBAHUE TOCTYNKOB M OIEHKM HMX BO3MOXHBIX MOCJIEICTBUU ISl OKpY>Karolleu
Cpensbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKU W OOIIECTBEHHOW MPAaKTUKH, MOHMMAHUE MaTEMaTHUYECKOM HayKH Kak
chepnl 4eIOBEUECKON NEATEeIbHOCTH, ATAloB €€ pa3BUTUS M 3HAYMMOCTH JIJISl Pa3BUTHS
UMBWIN3ALIMK, OBJIAJICHUE SA3BIKOM MAaTEMAaTUKH WU MAaTeMaTUYECKOW KYJIbTypou Kak
CpPEeACTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIIAThH MPOSKTHYIO U MCCIIEA0BATEIbCKYIO
NEesATEIbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUSA

ba3oBble jornueckue geicTBUs:

BBISBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEMAaTHYECKUX
OOBEKTOB, TMOHATUN, OTHOLIEHWH MEXIYy MOHATUAMH, (GOPMYIUPOBATH
ONpeIeJICHHs TTOHATUM, YCTAaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIaccU(UKaIINH,
OCHOBAHUS /11 000OIIECHUS U CPABHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A;
BOCIIPUHUMATh, (OPMYJIMPOBATH U TIPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC
U OTpUIIATEIbHbIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W IPOTHBOPEUHUS B
dakTax, JaHHBIX, HAONIOJACHUSIX W YTBEPXKACHHIX, MpeasiaraTh KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNI;

JIeJaTh  BBIBOABI C HUCIOJb30BAHUEM 3aKOHOB JIOTMKH, [JEIYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTL CaMOCTOATENIBHO JI0KA3aTElIbCTBA MATEMAaTUUYECKUX YTBEPXKICHUI
(IpsiMbIe ¥ OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOMpATH CIOCOO pelleHus ydeOHOH 3a7auu (CpaBHUBATh HECKOJHKO BapHUaHTOB
peleHusi, BBIOMpaTh HaubOOJEe MOAXOMAUUMNA C YYETOM  CaMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabcKne 1eiicTBUS:

UCIIOJB30BaTh  BOINPOCHl KaK MCCJIEAOBATEIbCKHII HMHCTPYMEHT IO3HAHMS,
dbopMmynupoBaTh  BONPOCHI,  (GUKCHpPYIOUIME  MPOTHBOpEYHE,  MpoOiIemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpMHpPOBATH THUIIOTE3Y, apTyMEHTHPOBATh
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTL CAMOCTOSITEILHO CIJIAHUPOBAHHBIA JKCIEPUMEHT, HCCIEIOBAHUE TIO
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBbeKTa, SIBICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;
CaMOCTOSITENIbHO  (pOpMYJIUpOBaTh 0OOOIIEHHUSI W BBIBOABI 1O pe3yjbTaTam
MPOBEAEHHOTO  HAOIIOJICHUS,  UCCIEAOBaHUS, OIICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBaTh BO3MOXKHOE pa3BUTHE IMpOIECca, a TakXkKe BbIIBUTATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanmeii:

BBISBJIATH JIePUIIMTHI UH(POPMAIMH, TaHHBIX, HEOOXOIUMBIX I OTBETA Ha BOIPOC
U JUIS pEILICHUS 3a]1a4u;

BBIOMpAaTh HMHGOPMAIMIO W3 HMCTOYHUKOB PA3JIMYHBIX THIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHHOPMAITUIO PA3TUIHBIX BUIOB U (OpM
MIpEeJICTaBIICHHUS;

CTPYKTYypUpOBaTh HHGOPMAIIMIO, TMPEACTABIATh €€ B pa3audyHbIX (opMmax,
WJUTIOCTPUPOBATH TpadUuecKH;



OLIEHMBATh HAAEKHOCTh MHGOPMAIMU MO CaMOCTOSITENIbHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE e CTBUS

OOmenne:

BOCIIPUHUMATh W (POPMYyIHpPOBATH CYXICHUS B COOTBETCTBUU C YCJIOBHSIMH U
HEeJISIMH OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BhIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
W TUMCBMEHHBIX TEKCTaX, JaBaTh IMIOSCHCHUS TI0 XOJYy PpeIICHHUS 3ajauyu,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B XO0/I¢ OOCYXXIEHHUS 3aJaBaTh BOMPOCHI TIO CYIIECTBY OOCYXIaeMOW TEMHI,
npoOJieMbl, perraeMor 3aJaud, BBICKA3bIBATh MWJICH, HAIlCJICHHBIE Ha IIOMCK
pellIeHUsI, COTOCTABJSATh CBOH CYXIEHUS C CYXISCHUSIMH JPYTUX YYaCTHHUKOB
nyanora, oOHapy»KHBaTh Pa3IMYME U CXOJCTBO IMO3HUIMNA, B KOPPEKTHOH dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

NPEACTaBIATh PE3yJbTaThl pEIICHUS 3a7adyM, SKCIEPUMEHTa, HCCIIECIOBAHMS,
MIPOCKTa, CaMOCTOSATENIBHO BBIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3aja4
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranuzamnus:

COCTaBJISITh TUIAH, aJTOPUTM pEIICHUs 3aJadyd, BBIOMpATh CHOCOO pEIICHUS C
Y4E€TOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOW UH(pOpMAITUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HABBIKAMHM TO3HABATEILHON pedIeKCUU KaK OCO3HAHUSI COBEPIIACMBIX
JIEUCTBUNM U MBICTUTENBHBIX TPOIIECCOB, WX PE3YyIbTaTOB, BIAJETh CIIOCOOAMMU
CaMOMPOBEPKH, CAMOKOHTPOJISI MPOLECCa U PE3YNIbTATA PEIICHHUS] MAaTEMaTHUYECKOM
3a/1aui;

NpPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPHU PEIICHUH 3aJ]ayH,
BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBUAM, OOBSCHITH MPUUYHHBI
JIOCTUKEHUS UM HEJOCTHKEHUS PE3YIbTAaTOB ACATEIbHOCTH, HAXOIUTh ONIMOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MMOHMMATh U UCIIOIb30BaTh MIPEUMYIIIECTBA KOMAHIHON U UHIUBUIYJIBHON paOOThI
NpU PEIICHUM Y4YEOHBIX 3aJa4, MPUHUMATh II€JIb COBMECTHON JEsSTEIbHOCTH,
MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW palOTHI, pachpeneiisiTb BUILI PadoT,
JIOTOBApUBATHCSA, OOCYXKIaTh TMPOILIECC U pe3yibTaT padoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOCH;

y4acTBOBAaTh B TPYHNIOBBIX (opMmax padoThl (00CYXKIeHUs, OOMEH MHEHUH,
«MO3TOBBIC IITYPMbI» U UHBIE), BHIMOJIHATH CBOIO YaCTh Pa0OThI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMU YJIE€HAMH KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIaaa



B O0mWMi TPOAYKT 1O KPUTEPHUsIM, CHOPMYIUPOBAHHBIM  YYAaCTHUKAMH
B3aUMOJIEUCTBUSL.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiacca oOyJaromuiicss HayduTCs:

CBOOOJIHO OINEpUPOBATh MOHIATHAMU: Tpad, MIOCKUil rpad, CBA3HBIA rpad, MyTh B
rpade, wenb, LMKJI, JEpEBO, CTENEHb BEPIIHUHBI, JEPEBO  CIY4aiHOTO
HKCIIEPUMEHTA;

CBOOOJIHO ONIEPUPOBATH MOHITUAMU: CIYHaHBIA IKCIIEPUMEHT (OIBIT), CIy4aitHOE
COOBITHE, dJIEMEHTApPHOE CIIy4YailHOe COOBITHE (PJIEMEHTAPHBIA UCXO/]) CIy4ailiHOTO
OMbITA, HAXOJUTh BEPOSITHOCTH COOBITUA B OMNbBITAX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaXOAWTh M (HOPMYIHPOBATH COOBITHUSA: TIEpecedeHHe, OObEIMHEHUE TaHHbBIX
COOBITUH, COOBITHE, TPOTHUBOIOJOKHOE JIAHHOMY, MCIIONb30BaTh JUArpaMMbl
Olnepa, KOOPAMHATHYIO NPSAMYIO Ul pEIIeHUs 3a]iad, MoJIb30BaThesl (PopMysion
CJIOKEHUS BEPOSITHOCTEN ISl BEPOATHOCTEHN JABYX U TPEX CIIy4dailHbIX COOBITHH;
ONEpUPOBaTh TOHATHUAMM: YCJIOBHAS BEPOSTHOCTb, YMHOKEHHE BEpPOSTHOCTEM,
HE3aBUCUMBIE  COOBITHA, JEPEBO  CIYYalHOTO  SKCHEPUMEHTAa, HAXOIHTh
BEPOATHOCTH COOBITUH C TOMOIIBIO TpaBUa YMHOXEHHs, JEpeBa CIy4yailHOro
OIbITa, MCIIOJNB30BaTh (OPMYJy IOJIHOM BEpOSTHOCTH, (opmyiny baiieca npu
pEelIeHUH 3a7a4, ONpPENeNsATh HE3aBUCUMOCTh COOBITHMI 1O (opmysre U 1o
OpraHu3aliy CIy4alHOIO SKCIIEPUMEHTA;

IPUMEHATh W3YYEHHbIE KOMOMHATOPHBIE (POPMYJIBI JUIsSl MIEPEUUCTICHUS SJIEMEHTOB
MHO’KECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOTO OIbITA, PEIIeHUs 3ajgad o
TEOPUH BEPOSTHOCTEM;

CBOOOJHO ONEpUPOBATH MOHATUAMH: OMHAPHBIA CIIyYalHBIA OMBIT (MCHBITAHHE),
ychex W HeyJauya, HE3aBUCHUMBIE WCIBITAHUS, CEpUs HCIBITAHUM, HAXOAWTh
BEPOATHOCTH COOBITUI: B CEpPUM HCIBITAHUNA JO MEPBOro Yyclexa, B CEpuu
UCTIBITaHUN bepHYIIIH, B ONIBITE, CBSI3aHHOM CO CITy4ailHBIM BHIOOPOM M3 KOHEUHOM
COBOKYIHOCTH;

CBOOOJHO ONEpUpOBaTh TMOHATUAMM: Ciy4yallHas BEJIMYMHA, paCIpEAeIICHUE
BEPOSTHOCTEH, aMarpaMma pacrpejesieHus, OWHapHas ciydailHasi BeJIUYHMHA,
reoMeTpuyYecKoe, OMHOMHUAIILHOE paclpeiesieHue.



TEMATHYECKOE IINTAHUPOBAHMUE (anreopa)

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uu¢posbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  Mpaxruyeckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypesI
MHOK€eCTBO IEMUCTBUTENBHBIX YUCEIL.
1 MHuorounensl. PanmonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEWHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETICHHU. 15 1
HppaumonaibHable ypaBHEHUS
4 [TokazarenbHas pynkuus. [lokazarenpHbie 10 1
ypaBHEHUs
5 Jlorapudmuueckast pyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHS
6 TpuroHomeTpuyecKke BbIpaXEeHUs U 29 1
YpaBHEHUS
ITocnenoBarenbHOCTH U IPOTPECCUH 10
HenpepeiBabie pynkiuu. [IponzBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10 0




TEMATHYECKOE IINTAHUPOBAHME (reomerpus)

10 KUIIACC
KoanuectBouacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM
w/n OpOrpaMMbE Beero Konrpoabnbsie IIpakruueckue (uuppoBbie)
padoThI paboTnI o0pa3oBaTe/ibHbBIEPeCypPChI
1 Brenenue B ctepeoMeTpuio 23 1
9 B3anMHOe pacnonokeHue npsmbIx B 6 1
MIPOCTPAHCTBE
3 [TapamienbHOCTh NPSIMBIX U INIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSMBIX U o5
IIJIOCKOCTEHN B IPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpaHHUKH 7
BekTops! B mpocTpaHcTBE 12
3 HOBToPeHI/Ie, 0000111eHIE U CUCTEMATH3AIUS 5 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




TEMATHYECKOE IINTAHUPOBAHUE (BeposITHOCTH M CTATHCTUKA)

10 KUIIACC
KoanuecTtBouacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/n Kontpoabnbie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI pecypesI
1 DneMeHThI Teopuu rpagos 3
9 City4aifHbIC OTIBITHI, CITyYaiiHbIE COOBITHS U 3
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMU U
3 coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOATHOCTEH. Y CIIOBHASI BEPOSATHOCTb.
He3zaBucumeble coObITHS
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepun mocie10BaTeNbHBIX UCTIHITAHUH.
5 Ucneitanus beprymnu. CinydaiiHeiii BEIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CiyuyaiiHble BETMYMHBI U paclpeaeeHUus 14 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
» MaremaTuka: anredpa 1 Hayana MaTeMaTHYECKOIO aHAJIN3a, FEOMETPHSL.

Anrebpa 1 HavaJila MaTeMaTH4YecKoro aHanausa (B 2 yactsax), 10 kimacc/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Yacte 2: Mopakosuu A.I'. u npyrue; noju
penakuueir Mopakosuda A.I'., OG1IecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«101] MHEMO31HA»

I'eomeTrpusi. 10— 11 kiacesl : yueb. a5 odmeooOpazonat. ['36 yupexaeHuii :
6a3oBbiii u npodui. ypoau / [JL C. Aranacsn, B. @ . byry3os, C. b.

Kagomres u np.]. — 18-e uzn.

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET



