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HOACHUTEJBbHAS 3AIIMCKA

VYueOHbIll Kypc «Anredpa M Hayaia MaTeMaTHYECKOTO aHajIn3a» SBIISIETCS
OJTHUM W3 Hauboyiee 3HAYMMBIX B IMPOrpaMMe CpeaHEro oodiiero odopazoBaHus,
IOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECleYMBaeT MHCTPYMEHTaJIbHYIO 0a3y Juis
M3YUCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYTOil CTOPOHBI, (hopMUpyeT
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUICHHE O0YYaloIIUXCsA Ha YPOBHE, HEOOXOUMOM
JUTsl OCBOEHUSI HH(GOPMATHKH, OOIIECTBO3HAHUSA, UCTOPUHU, CIIOBECHOCTH U JIPYTUX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromniuecss OBJIaJeBAaIOT
YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOH HayKH, KoTopas (opMynHpyer cBOU
JTOCTHXKEHHUS B MaTeMaTH4ecKoit popme.

VYyeOHbIlt Kypc anreOpbl U Hayajd MaTEMaTHYECKOro aHaliu3a 3aKJaJbIBaeT
OCHOBY JJI YCIEUIHOI'O OBNAJACHHUS 3aKOHaMU (PU3UKHU, XHUMUHU, OHUOJIOTHH,
MOHMMAaHUSI OCHOBHBIX TEHJCHINI Pa3BUTHUSI SKOHOMUKH M OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJNb30BaTh WX IS JajbHelinero oOpa3oBaHUs U B
MOBCETHEBHOM >XKM3HU. B TO ke Bpemsi OBnajeHHe aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMHU KOHCTPYKIIMSIMH anreOpbl M MaTEeMaTHYeCKOro aHalu3a pPa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTbH, JOKa3bIBATh
YTBEPXKJICHUS C MOMOIIBI0 MHAYKIMUA U PacCyXaaTh AETyKTUBHO, UCIOIb30BaTh
00001IeHre W KOHKPETH3aIlUi0, a0CTparupoBaHWE W AaHAJIOTHIO, (OPMHPYET
KpPEaTUBHOE ¥ KPUTUYECKOE MBIIIJICHUE.

B xoxe usyuenusi yuyeOHOro Kypca «Ainredpa ¥ Havalla MaTeMaTH4YECKOIo
aHanu3a» OOYYarolIuecs MOTY4YaloT HOBBIA OIBIT PEIICHUS MPHUKIAAHBIX 3a/ad,
CaMOCTOSITENIFHOTO MOCTPOCHHSI MaTeMaTHUYECKHX MOJIENeH pealbHbIX CUTYalluH,
MHTEPIpPETAllMd  TOJNYYCHHBIX  pEIICHWH, 3HAKOMSITCI C  I[pUMepamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUHIECKUMH OTKPBITHSIMU M IX aBTOPAMH.

VY4eOHbI Kypc 00JaJaeT 3HAYUTENbHBIM BOCIUTATEIbHBIM MOTEHIIHAJIOM,
KOTOPBI peanu3yeTrcss Kak 4Yepe3 Yy4eOHbIM MaTepuan, CrocoOCTBYIOMIUN
(GbopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK M 4Yepe3 crenuduky ydeOHOM
JESTENbHOCTH, TPEOYyIOMeH MPOJOKUTEIILHOW  KOHIEHTpAIlMd  BHUMAaHUS,
CaMOCTOSITENIPHOCTH, aKKypaTHOCTM ¥  OTBETCTBEHHOCTH 3a  IOJIYYCHHBIH
pe3ynbTar.

B ocHoBe Mmeromuku oOydeHHs] anreOpe M HavajllaM MaTeMaTH4YeCKOro
aHaJIM3a JISKUT JEATEIHHOCTHBIN MPUHIIUI 00yUCHUS.

B crpykType yueOHOro kypca «Anredpa M Hauyajga MaTeMaTHYECKOrO
aHaNKM3a» BbIJEIEHBI CIENYIOUIME COAepKaTEeIbHO-METOAUYECKUEe TuHuU: «Yucna
U BBIUUCIEHUS», «DYHKIUU U rpadukny, «YpaBHEHHs] U HepaBEHCTBa», «Hauama
MaTeMaTUYeCKOro aHanu3a», «MHoxkecTBa © JoOruka». Bce OCHOBHbIE



COJIepPKATEIbHO-METO/IMYECKHE JIMHUM U3YYaloTCs Ha NPOTSHKEHUU JBYX JIET
o0yueHHusi Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO OTIOJIHSS
ApYr Ipyra W MOCTENEHHO HACHIIAsACh HOBBIMU TE€MaMHu M pazjenamu. JlaHHbIN
yu4eOHBIH KypC SIBISE€TCS WHTErPAaTUBHBIM, ITOCKONBKY OOBEAMHSET B cebe
COJIep)KaHME HECKOJIbKUX MaTeMaTHYeCKUX JIMCUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHUS, MAaTEMAaTUYECKUN aHaINU3, TEOpUsS MHOXKECTB, MaTeMaTU4ecKas
noruka u npyrue. Ilo mepe Toro kak oOyuwaromiuecs: OBIaJeBalOT BcE Ooree
IMIMPOKUM MaTEMaTHYECKUM allllapaToM, Y HHUX MOCIe0BaTENbHO popMHUpyeTcs U
COBEPILIECHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJEelIb peaJbHON
CUTYalluH, IPUMEHATHh 3HAHUS, MOIYYEHHbIE NPU U3YYEHUU yuyeOHOro Kypca, JUis
pELIEHHs] CAaMOCTOSTENBHO C(HOPMYJINPOBAHHON MaTeMaTHUYECKOW 3aa4uM, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopnepxarenbHo-MeTon4ecKas JUHUS «Yucia U BBIYMCIEHUS» 3aBEpIIAET
(opMUpOBaHNE HABBIKOB HCIOIb30BaHUS IEHCTBUTENBHBIX YUCEN, KOTOPOE OBbLIO
HayaTo Ha YPOBHE OCHOBHOI'O 0011ero oopazosanus. Ha ypoBHe cpenHero obuiero
oOpa3zoBaHus 0co0O€ BHUMaHHUE  yAensiercss  (POPMUPOBAHUIO  HABBIKOB
palMOHANbHBIX BBIUMCICHHUN, BKIIOYAIOMIUX B C€0sl MCIOJIb30BAHUE Pa3IUYHBIX
dopM 3amucu 4yucia, yMEHHE JejaTb NPUKUIKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCIICHHS, OLEHMBATh YHUCIIOBBIE BBIPAKECHHSA, padOTaTh C MAaTEeMaTUYECKUMU
KOHCTAHTaMHU. 3HAKOMble OOy4YaloIUMCS MHOXECTBA HATypalbHBIX, LIEJBIX,
palMOHANbHBIX M JEHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM ©3 3TUX MHOXKECTB PacCMaTpPHUBAIOTCS
CBOMCTBEHHBIE €My cHeUu(pUUYECKUEe 3aJaud M OIepaluu: JCJIEHUE Hauelo,
ONEPUPOBAHUE OCTATKaMH HA MHOXKECTBE LEJIBIX YHUCEN, OCOObIE CBOWCTBA
palMOHANbHBIX M MpPPallMOHAIBHBIX YHUCEN, apu(METUUYECKUE ONEpaliM, a TAKKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSIMU MX NPUMEHEHUS JUIsl PELECHUs pa3iuyHbIX 3ajad
(dopMupyeTcsi NpeACTaBI€HUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ pojiu B
NOCTPOECHUU MOJIENEH peallbHOTO MHpa, IIUPOKO HCIONB3YIOTCA 00001IeHne U
KOHKPETH3aIHsL.

JIuanua «YpaBHEHUS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHDKEHUU BCETO
o0yueHusi Ha YPOBHE CpeIHEero o0miero oOpa3oBaHUs, MOCKOJIbKY B KaXJIOM
pasnene IlporpaMMmbl HpenyCMOTPEHO pELIEHUE COOTBETCTBYIONIMX 3anad. B
pesyiapTaTe OOydaroluecss OBJIAJEBAIOT PA3NIMYHBIMM METOAAMH  PEIICHUs
palMOHANbHBIX, HMpPPAlMOHANbHBIX, IIOKA3aTENIbHBIX, JIOTAapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPAaBEHCTB M CHCTEM, a TakXke 3ajad,
cojepkamux mnapamerpel. [lodydeHHbIE yMEHHS HIMPOKO HUCHOJIB3YIOTCS MPHU
UCCIIeZIOBaHUN (PYHKITHI C TIOMOIIBIO MPOU3BOJHON, MPU PEHICHUH TPUKIIATHBIX



3a/1a4 U 3a/1a4 Ha HaXOXJAeHHWE HauOOIbIIUX M HAMMEHBIINX 3HAYCHUN ()YHKIIUH.
JlanHasi coneprkarenbHasi JUHUSL BKIIIOYAeT B ce0s Takke (OpMHUPOBAHHE YMEHUMN
BBITIONHATL  pacu€rel 10  (QopMmynaMm, mpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKECHUM, A& TAKXKE BBIPAKECHUU,
coliepKalux cTeneHu u Jorapudmbl. braronaps u3ydeHHio aiareOpandeckoro
Marepuana IIPOUCXOAUT  JaJbHEHIIEE  pa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINIJIEHUS O0yYaromuXxcs, GOPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxaeHuid, pabOThl C  CHMBOJBHBIMH  (oOpMamMHu,  IPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPaBEHCTB. AJredOpa
npennaraetr S(QQPEKTUBHbIE WHCTPYMEHTHl IS PEHICHUS TMPAKTUYECKUX W
€CTECTBECHHO-HAYYHBIX 33J1a4, HAIVISIAHO JTEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKHU.

CopepxxarenbHo-MeToAuueckass JuHUA «DyHKUMH H TpaduKu» TECHO
neperieTaeTcss ¢ JPYruMU JIMHUSAMH Y4eO0HOro Kypca, MOCKOJIBbKY B KAaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATENBbHOCTD N3YUeHUs MaTepuana. M3yuenue creneHHon,
NOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUMN, UX CBOMCTB
U rpaduKoB, UCHOIb30BaHUE (DYHKIMM ISl pElIeHUs 3a/ad U3 JAPYTruX y4eOHbIX
IIPEAMETOB U PEAJIbHOM KU3HU TECHO CBSA3aHO KaK C MATEMAaTHUYECKUM aHAIU30M,
TaK M C PEIICHUEM ypaBHEHUN W HepaBeHCTB. lIpu 3ToM OojblIOoe BHUMaHUE
yaensiercsi GOpMUPOBAHUIO YMEHHS BBIpaKaTh (POpMyraMu 3aBUCUMOCTH MEXKIY
pa3NMYHBIMM BEJTMYMHAMU, MCCIEIOBaTh MOJyYECHHbIE (QYHKIUU, CTPOUTH UX
rpaduku. Matepuan 3TOl cofep>KaTebHON JTMHUN HAIEeH Ha Pa3BUTHE YMEHUUN
Y HaBBIKOB, TMO3BOJSIONIAX BBIPAXKATh 3aBUCHUMOCTA MEXKAY BEIMYMHAMHU B
paziuuHor ¢dopme: aHATUTHYECKOM, rpaduyeckord U cioBecHo. Ero msyueHue
CIIOCOOCTBYET ~Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIIEHNUIO ¥ KOHKPETU3AIUH, UCTIOJIH30BAHUIO aHATIOT .

ConepxarenbHas JuHUsL «Hadanma mMareMaTudeckoro aHajiu3ay IO3BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeéMaTUYECKHMX, TaK M MPUKIAAHBIX 3aj]ad,
JOCTYIHBIX OOYyYaronmMcs, TaKk KaK y HUX TOSBIAETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIHMA, ONPEACTATh WX HAWOONbIINE W HAUMEHBIIHE
3HAQYECHUS, BBIYUCIATH mom@aan ¢Guryp v oObEMBI TEN, HAXOAUTh CKOPOCTH M
yCKOpeHus TnpoueccoB. JlaHHas coaepkarenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOCHHUSI MAaTEMaTUYECKUX MOJIEJIEN pEalbHbIX CUTYaLHi,
MO3BOJISIET HAXOAUTh HAWIY4Yllee PENICHHE B MPUKIAIHBIX, B TOM YHCIIE
COLMAIBHO-?)KOHOMHUYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTE€MaTUYECKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOrO, (POPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHHIO YMEHUN pPACTO3HABATH MPOSIBICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE W HCKyccTBe. OOydaroniuecs: y3HAIOT O



BBIIAIOIIMXCS PE3YJIbTaTaX, IMOJTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpeljiararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIUNA BCE pa3/Ieibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MaTEeMaTUYECKUE
TUCITUIUTMHBL W WX TPWIOXKEHUsS B eawHoe Ienoe. IloaToMy BaxHO JaTh
BO3MOXXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTHUKHU U MCIIOJIb30BATh €0 JIJISl BHIPAKEHUS CBOMX MBICIIECH.
JlpyruMm BaXKHBIM TPU3HAKOM MaTEeMaTHUKH KaK HAyKWd CJEIyeT MpPU3HATh
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAHUM U CIEJOBAHUE OINpPeaeIEHHBIM
npaBWjiaM  TOCTPOCHHS  JIOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOT'O MBIIIICHHS
00yJaroIIMXcs, TO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUS HAa OCHOBE JIOTHYECKHX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yueOHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOrO aHAIHM3a»
PUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOT'0 MOJCIUPOBAHUSA, KOTOPHIE MPU3BAHBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYyaIllMii, WCCJIEAOBAHMS O3TUX MOJEICH C TIOMOIIBIO ammapara aireOpbl |
MaTEeMaTUYECKOTO aHalu3a, WHTEPIPEeTaliyd TOJyYEHHBIX pe3ylbTaToB. Takue
3a/IaHUs BIUIETEHBI B KAXK/IBIN U3 Pa3/eoB MPOTrpaMMBbI, ITOCKOJIBKY BECh MaTepra
y4e0HOTO Kypca IIMPOKO HCIOJB3YeTCs I PEIICHHS NPUKIaAHBIX 3anad. [lpu
pEIICHUM  pEabHBIX  NPAKTHYECKUX  3a7ad  OOydYaroIuecs  Pa3BHBAIOT
HaOII0JaTeNIbHOCTh, YMEHHUE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IMaTh H  KOHKPETH3UPOBATh  IPOOJIEMY.
JlestenpHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS TPUKIAIHBIX 3a7a49
OpTaHM3yeTCs B TpOIlecce M3YUSHHs BCEX TEM Y4eOHOTo Kypca «Anredpa u Havasa
MaTEeMaTUYECKOTO aHaTN3ay.

Ha wu3yuenune yuyeOHOro kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOrO
aHanuzay» otBoauTcs 272 vaca: B 10 xnacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
10 KJIACC

Yucsa 1 BBIYMCICHUSA

Panmonanbubie uynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOHM, MPOILIECHTHI,
OeckoHEeuHbIe Tepuoanueckue apoou. [IpumeHeHnue apoOelt U MPOIEHTOB IS
penieHns NPUKIaaHbIX 3a4a4 U3 Pa3IMYHbIX OTpaciel 3HAHUU U PEANIbHOM KU3HU.

JenictBuTenbHble uKcia. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIEUCTBUTENBHOTO YKCIIa U €ro cBOoMcTBa. [IpuOmmk€HHbIE BHIYUCICHUS, IPABUIIa
OKPYTIJIEHUS, IPUKHUJIKA U OLIEHKA PE3YyJIbTaTa BIYUCICHUN.

Crenenp ¢ uenbiM mnokaszareneM. buHoMm Hsrorona. Hcenonbe3oBaHue
noaxosien popMbl 3aucu TEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHb ¢ pauvoOHaJIbHBIM IIOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
JEACTBUTEIIBHBIM [TOKA3aTEIEM.

Jlorapudgm umcma. CpoiictBa morapudma. JlecsTUdHbIE W HaTypalbHbBIE
aorapupMsl.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHI€HC YMCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAHI'€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxaecTBa W TOXICCTBEHHbIE MpeoOpa3oBaHusl. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHMS U YypaBHEHHUs-CIEACTBUSA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIC METOIbI PEIICHUS IETBIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U
HEpPABEHCTB. MHOro4JieHbl OT OJHOW NepeMeHHOW. JleneHne MHOrowieHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorowieHsl ¢  UEIbIMU
koadpunmenramu. Teopema Buera.

[IpeobpazoBaHust YMCIOBBIX BIPAXKEHUHN, COACPIKAIIUX CTETIEHU U KOPHHU.

HppanmonanbHbie YpaBHECHUS. OcHOBHBIE METO/IbI pelieHus
VPPalMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX

YPaBHEHHM.

[Ipeobpa3oBaHre BEIpAKESHHM, COEPIKAIINX JTOTapr(MBI.

Jlorapugpmunueckue YpaBHEHUS. OcHOBHBIE METO/IbI pelieHus
aorapu(MUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopMyIbL. IIpeoOpazoBanue

TPUTOHOMETPUUYECKHUX BBIPAKEHUM. PellieHrne TpUroHoMeTpuyecKkux ypaBHEHH.



Pemienue cucreM JMHEWHBIX ypaBHEHMU. MarTpuua CHUCTEMBl JIMHEUHBIX
ypaBHeHH. Ornpenaenurens MaTpulbl 2X2, €ro TreOMETPUYECKHl CMBICT U
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYEHHs, IPUMEHEHUE OIPENEIUTENS I pPEeUICHUs
CHCTEMBbl JIMHEHHBIX ypaBHEHUW. PellleHne NpuKIagHbIX 3aJad C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOW MOJAEIU C
IIOMOIIBIO MATPHULL U ONPEAETUTEIIEH.

[TocTpoeHne maTeMaTUYECKHUX MOJENIEN PealbHOM CHUTYyalUUMHU C IOMOILBIO
ypaBHEHUIl U HepaBeHCTB. [IpuMeHeHHe ypaBHEHHII M HEPAaBEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 pa3judHbIX 00JacTel HAayKH W peantbHOM
KU3HU.

DOyHkuuM U rpapuxu

OyHKus, crnocoObl 3afaHus (yHKIMK. B3aumHO oOpaTHble (YHKIMH.
Komnozunust ¢ynkuuit. I'padux  yHkimu. DieMmeHTapHble MpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTe ompeneneHus U MHOXECTBO 3HadeHu (yHkumu. Hymmu dyHkumu.
[IpomexxyTku 3HaKomocTossHCTBA. UETHbIE M HeuéTHbIe QyHKUMU. [lepuoanueckue
¢bysakiuu. [IpomMexyTKM MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHHUMYMBI
dbynkiuu. Hanbomnpiee u HauMeHblee 3HaueHus: QyHKIIMA Ha IPOMEXKYTKE.

JIunelinasi, KBaApaTU4HasT W JPOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPauKOB.

Crenennas GyHKIMS ¢ HATypaJdbHBIM U IIENIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiictBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUA OOpaTHOU
CTEINEHU C HATYPAJIbHBIM [TOKa3aTEIIEM.

[TokazatenbHass U jorapupmuyeckas (GyHKUMU, UX CBOMCTBA M TpaduKu.
Ncnonb3oBanue rpa@ukoB GyHKIMI 17151 pellieHrs ypaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

QOyHKIMOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX MPOLECCAX U SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajan3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBaTENbLHOCTEH. MeTon
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE U OrpaHUYCHHBIE
NIOCJIENOBATEIBHOCTU. VICTOpUS BO3HMKHOBEHMS MAaTEMaTUYECKOIO aHaIM3a Kak
aHanKM3a OECKOHEYHO MaJbIX.

Apudmernueckas 1 reomerpuueckas nporpeccur. beckoneuHo yosiBaromas
reoMmerpuueckas nporpeccus. CymMma OeCKOHEYHO YObIBaIOIEH IeOMeTpUYECKOi
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno e. @opmyina CI0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE MPOrpeccuu Uil PELIEHUs pealbHBbIX —3a/ad
IIPUKJIIAJHOTO XapaKTepa.



HenpepeiBHbie (GyHKkIMM W ux cBodcTBa. To4ykM paspbiBa. ACHUMIITOTHI
rpadgukoB QyHkiuid. CBOHCTBa (QYHKIMUA HEMPEPBIBHBIX HAa OTpe3ke. Meroj
VHTEPBAJIOB JUIsl PEUICHHS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[lepBas u Bropast npousBoaHbIe PpyHKIMU. OnpeneneHrue, reOMeTpUIeCKuil 1
bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (pyHKIIHH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOlepanuyu HaJ MHOXKECTBAMU M HUX CBOMCTBa. Jluarpammsl
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOKECTBEHHOI'O —ammapara s
ONMCAHUs PEaJbHBbIX IPOLECCOB W SBICHUM, NPHU PEUIEHWH 3aJad W3 JPYTrUx
y4€OHBIX MPEAMETOB.

Ompenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JIOKa3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHHS.

11 KIIACC

Yucia 1 BBIYMCICHUA

Harypansubie u nensie uncna. [IpumeHeHne NMpu3HAKOB JEIMMOCTH LIEJIBIX
yycesl, HauOonpImuii obnmi aemutens (mamee — HOJl) m HamMensbimee oOmiee
kpatHoe (nanee — HOK), ocrarkoB mo moayito, anroput™ma EBkinnia s pemieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommiekcHble uucna. AnreOpanueckass W TpUTOHOMETpUUYEcKas (OpMbI
3aMiCH KOMIUIEKCHOTO 4Hciia. ApudMeTHYecKHe Oreparud ¢ KOMIUIEKCHBIMU
gyucinamMu. M300pakeHue KOMIUIEKCHBIX YHCE Ha KOOPJUHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIsl PellieHrs PU3NYECKUX U T€OMETPUUECKUX 3a1au.

YpaBHeHUs ¥ HEPABEHCTBA

CucreMa M COBOKYHNHOCTb YPaBHEHUH W HEPABEHCTB. PaBHOCUIIBbHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHMH C  IOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. PellieHre TpUroHoMeTpuYeCKX HEPABEHCTB.

OCHOBHBIE METOJbI pELICHUS TMOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOABI PEIICHUS CHUCTEM M COBOKYIHOCTEW paluOHAaJbHBIX,
UppaIOHATbHBIX, TOKA3aTENbHBIX U JOTapu(MUIECKUX YPABHEHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMHM.



[IpumeHeHue  ypaBHEHUH, CHUCTEM U  HEPABEHCTB K  PEIHICHUIO
MaTEMaTUYECKUX 3a/ad M 3ajlad W3 Pa3u4HbIX 00JacTe HayKH U peaibHOM
KU3HU, THTEPHPETALUS TOTYyUYECHHBIX PE3YJIHTATOB.

DOyHkuuM U rpapuxu

I'padpux kommnoszunmu Qyskuuii. ['eomerpuueckue o0Opas3bl ypaBHEHUUA U
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpaduKH.

I'paduueckre MeToawl pelieHUss ypaBHEHUN W HepaBeHCTB. [ 'paduueckue
METO/Ibl PELICHUS 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanne rpadukoB (QyHKIUN I HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOPHIC BO3HHUKAIOT TMPHU PEHICHUW 3aad W3 APYTHX ydeOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Havajia MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHre MPOU3BOAHON K UCCIENOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTH U
3KCTpeMyMbl. HaxokaeHue  HauOONBIIEr0O W HAUMEHBIIEro  3HAYEHUU
HETMPEePHIBHON (YHKIIMU HA OTPE3KE.

[IpyumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pEUICHUs B
NPUKIAIHBIX 3a/ladax, Ui ONpPENeNIeHHs] CKOPOCTM U YCKOPEHHMs IMpoIlecca,
3aaHHOTO (hOpMYJIOi UK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuna HaxoxIeHUs TEpPBOOOPA3HBIX.

Wnrerpann. ['eomerpuuecknii CMBICHI MHTErpala. Brruucnenue
onpenenéHHoro uHTerpana mno popmyne Hetotona-JIeitonuna.

[IpuMmeHeHne uWHTerpana g HAaXOXKACHUS IUIOMIaAeH IUIOCKUX GUTyp U
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumepst pemenuit auddepeHmaibHbIX ypaBHEHUH. MaTtemaTuyeckoe
MOJICIUPOBAHUE pEANTbHBIX MPOIECCOB C€ MOMOUIbI0  Au(depeHInaIbHbIX
YPaBHECHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMK 00YUaIOLIErocsl KaK akTUBHOT'O U
OTBETCTBEHHOTO  4JI€Ha  POCCHMCKOro  0OIlecTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
Ipolenyp TpakIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUHM C HX
GYHKIUAMY U Ha3HAYCHHUEM;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBaKEHUS K
IPOIUIOMY M HACTOSAILIEMY POCCHUHUCKONW MaTE€MaTHKH, IIEHHOCTHOE OTHOILIEHHE K
JOCTHYKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOM LIKOJBI,
UCIIOJIb30BAaHUE DJTHX JOCTIDKCHMM B JPYrUX HayKaxX, TEXHOJOTHX, chepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOIO MOBEAECHHS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JOCTH)KEHUM HAyKM W JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/la B MOCTPOCHUE YCTOMYUBOIO Oy IyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYAs 3CTETHKY MaTE€MaTHYECKUX
3aKOHOMEpPHOCTEM, 00BEKTOB, 3aJau, PEIICHUH, pacCyXJI€HU, BOCTIPUUMUYUBOCTD
K MaTEMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHSATH MaTEMaTHUUYECKHWE 3HAHUS B
MHTEpECcax 3/10pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3JI0POBBIO (37I0pPOBOE MHUTaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTJIbIXa, peryispHas (u3ndecKkass akTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON 1E€ATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HWHTEpeC K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOW  ACATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW MU €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymei mnpodeccur U peaqru3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4ecKoMy  OOpa3oBaHUI0O U
caM0oOOpa30BaHUI0 Ha TPOTSHKEHWHM BCEW KU3HH, TOTOBHOCTh K AaKTHBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOW KYJIbTYpbl, TTOHUMAHHUE BIMSIHUSA
COILMAJIBHO-YKOHOMHMYECKHUX TMPOIIECCOB Ha COCTOSIHUE MPUPOJAHON M COIIMATIBLHOU
Cpenpl, OCO3HAHUE II100aIbHOr0 XapaKTepa dKOJIOTHISCKUX POo0IeM, OpUEHTAIIHS
HA TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pelieHus 3aaad B 00J1acTu
OKpYJ)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYeCKOM HayKd Kak cdepbl 4YeI0BEYECKOW eATEIbHOCTH, JTaloB eé
pa3BUTUS M 3HAYMMOCTH JJI PAa3BUTHS IMBWIM3AIUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOM KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISAITh TMPOEKTHYIO M MCCIEA0BATEIBCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

basoBble JJornyeckue JeficTBUA:

BBISIBJISITh U XaPAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHATHM, OTHOUIEHUH MEXIYy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeIeNICHHs] TIOHATUM, YCTAHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIIH,
OCHOBaHWsI /711 0000IIEHNS U CPABHEHUS, KPUTEPUU TTPOBOIUMOTO aHATN3A;

BOCIIPUHUMATh,  (OPMYJIUpPOBaATH U  MpPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, eIMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUUS
B (pakTax, JAHHBIX, HAOMIOJACHUSIX W YTBEPXKICHUSIX, MpeIaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUN
(MpsiMbI€ ¥ OT MPOTUBHOIO), BEICTPAUBATh apryMEHTAIUIO, TPUBOAUTEH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOWpaTh cmoco0 perneHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PEILCHUS, BbIOUpaTh  HauOoyiee MOAXOASIUUA € YYETOM
CaMOCTOSITENILHO BBIJICTIEHHBIX KPUTEPHUEB).



Ba3oBble uccienoBaTebckue 1eiicTBUS:

UCTIOh30BaTh BOMPOCHl KaK HCCIICNOBATEILCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MPOOIEeMYy,
yCTaHABJIMBATh UCKOMOE M JaHHOEe, (OPMHPOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJUTH CAMOCTOATENFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTu4ecKoro oObeKTa, sIBJICHUs, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPe3yjbTaTam
NPOBENEHHOTO  HAONIONIEHWs, HCCIENOBAaHUS, OIEHUWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOrHO3UPOBATh BO3MOXKHOE PAa3BHTHE IIPOIECCa, a TaKKe BBIIBUTATH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIISITH ACPUIIMTHI MH(DOpPMAIMK, TaHHBIX, HEOOXOAMMBIX NJIi OTBETa HA
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH(GOPMAIIUIO U3 UCTOYHUKOB Pa3IMIHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBAaTh MH(POPMAIIUIO, TPEIACTABIATh €¢ B paslIWYHBIX (popmax,
WILTIOCTPUPOBATH TPaPUUECKH;

OIICHUBATh HaJEKHOCTh uHbopMaIu o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXIECHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeISIMU  OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U NUCBMEHHBIX TEKCTaxX, JaBaTb MOSACHEHUSA IO XOLY PELICHUs 3a1auy,
KOMMEHTUPOBATh [OJIYYECHHBIN pPE3ybTarT;

B X0/€ OOCYKIEHHs 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAae€MOU TEMBI,
npoOJjieMbl, penraeMol 3ajJauyd, BbICKA3bIBaTh MWJIE€M, HAIleJICHHbIE Ha IOHUCK
pELIECHUs, COIOCTABIATL CBOM CYXKACHUA C CYXIACHUIMU JPYIMX Y4YaCTHUKOB
auanora, oOHapy>KMBaTh pa3iMuMe W CXOACTBO MO3UIUH, B KOPPEKTHOM (opme
(opMyIupOBaTh Pa3HOIJIACHs, CBOU BO3PAKECHUS;

IIPEACTABIATh PE3yJbTaThl PELICHUA 3a1a4M, DKCIIEPUMEHTA, UCCIEA0BAHUA,
IPOEKTa, CaMOCTOATEIbHO BbIOMpPATh (OpMaT BBICTYIUIEHHS C YYETOM 3ajad
pe3eHTAlMU U 0COOEHHOCTEN ayAUTOPHUH.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ



Camoopranuzanus:

COCTAaBJIAThH ILJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOMpATh CIIOCOO pElIeHUs C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C yUETOM HOBOM MHPOPMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

BJIQJ€Th  HABBIKAMHU  TO3HABAaTEJIbHOW  pEeQUIeKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMONPOBEPKHU, CAMOKOHTPOJSL Tpollecca W pe3yibTaTa perieHus
MaTEMaTUYECKOM 3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHBBI B JCATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBICHATh MPUUUHBI
JOCTIKEHUS WA HEJIOCTHXKEHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

MOHMMAaTh U HCMOJb30BaTh MPEUMYLIECTBA KOMAHIHON WM WHIWBHAYaJIbHOU
paboThl mpu pelmeHuH Y4eOHBIX 3a7a4y, MPUHUMATh Ielb COBMECTHOMU
NEeSATENbHOCTH, IJIAHUPOBATh OPraHU3AI[MI0 COBMECTHOW paboOThl, paclpeiessiTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXXJAaTh MPOLECC U pPe3yiabTaT padoTHI,
0000111aTh MHEHUSI HECKOJIKUX JIFOJIEH;

y4acTBOBAaTh B TPYMIOBBIX (GopMax paboTwl (0OCYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMbI» H HHBIC), BBIIOJIHATH CBOK 4YacTh paboOThl U
KOOPJIMHUPOBATh CBOW JCHCTBUS C JPYrUMHU 4Yi€HaAaMU KOMaHJbl, OIICHUBATH
KauyecTBO CBOEro BKJIa/Ja B OOLIMH MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUSI.

IHNPEIJMETHBIE PE3YJIBTATBI

K konmy obOyuenmss B 10 kJjacce oOydarOIIMHCS TOJYYUT CIECIYIOIINE
IpeAMETHBIE Pe3yNbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTUYECKOTI0 aHAJIU3ay:

Yucsia 1 BBIYUCJICHUS

CBOOOJTHO OIEPUPOBATH TOHSTHIMU: PAIIMOHAILHOE YHCIIO, OECKOHEYHas
nepuoanyueckas JipoOb, MPOLEHTHI, HPPAlMOHATBHOE YHUCJIO, MHOXKECTBa
palMOHATBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

NPUMEHATh JpOOM W TPOLEHTHl IS PEHICHUS NPUKIAAHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

MPUMEHSTH NPUOTNKEHHBIEC BEIUUCIICHUS, PABUIIA OKPYTJICHUS], IPUKUAKY U
OIICHKY pEe3yJIbTaTa BBIUYMCIICHUI;



CBOOOJTHO OMEPHUPOBATh TMOHSATHEM: CTENEHb C IEJIbIM I0Ka3aTeleM,
UCMOJIb30BaTh MOIXOJAIIYI0 (OPMY 3alIUCH ACHUCTBUTEIbHBIX YHCEN JUIsSl PELICHMUS
NPAKTUYECKUX 3a7a4 U NIPEACTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypadbHOU
CTEIECHHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOHO OINEpPUPOBATh MOHATHSAMHU: JIOrapudM UHcCIa, JECITHUYHBIE U
HaTypajibHbI€ JTOrapu(Msbl;

CBOOOJIHO OMEPHUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC
YHUCIIOBOI'O apTyMEHTA;

OIepUpPOBaTh MOHATHUSMH: APKCUHYC, aPKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHus 1 HepaBeHCTBA:

CBOOO/IHO ONEpPUPOBaTh MOHATUSAMM: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWIbHBIE YPAaBHEHUS U YPABHEHUSI-CIIECTBUSA, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh PA3JIUYHBIE METOJbl PELIECHUS PAlUOHAIBHBIX M JIpPOOHO-
palMOHAIBHBIX YPAaBHEHWM, NIPUMEHATh METOJ HWHTEPBAJIOB Ui PELICHUs
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C MeJbIMU KO3(p(UIMEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JICJICHHE MHOTO4WJIEHAa HA MHOT'OWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL pEeLIeHMs 3aad4;

CBOOOJHO ONEpPUPOBATh TMOHATHSMHU: CHUCTEMa JIMHEWHBIX YpaBHEHWH,
MaTpUlla, OMNPENEIUTEIb MAaTpUIbl 2 X 2 U €ro TeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpEAENUTENs 2 X 2 JId BBIYMCIICHMSI €r0 3HA4YCHMUS,
OPUMEHATh ONPEAEIUTENN JJI PEHIEHUS CUCTEMBbl JIMHEWHBIX YpaBHEHUM,
MOJIETTUPOBATh PEAlbHBIE CUTYalluH C MOMOIIBIO CUCTEMBI JIMHEWHBIX YpaBHEHUH,
UCCJIEIOBAaTh ITOCTPOEHHBIE MOJENIM C IIOMOIIBIO MATpULl U OIpPEAECIHUTEIEH,
MHTEPIPETUPOBATH MOJYUYEHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWUCTBUH C KOpPHSAMH JUIsi TpeoOpa3oBaHUs
BBIPaKEHUU;

BBINOJIHATH IPEOOPA30BAHMSI UNCIIOBBIX BBIPAKEHUH, COAEPKAILUX CTENEHU C
pPalMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBA aorapu(pMoB TSt npeoOpa3oBaHUs
J0rapu(pMUUYECKUX BbIPAKEHUN;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, TOKA3aTEJIbHBIE U
norapu(MUYECKue ypaBHEHUS, HAXOJAUTh UX PELICHHSI C IIOMOIIBIO PABHOCUIIBHBIX
NIEPEXO/I0B UM OCYIIECTBIISIS IPOBEPKY KOPHEM;



NPUMEHSTH OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI TSl TPeoOpa3OBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUMH;

CBOOOIHO ONEpUpOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HeoOXoauMble (QOpMYabl M pPEHIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJENUPOBAaTh pEaJbHbIE CHUTYallud Ha S3bIKE aireopbl, COCTABIATH
BBIPQXKCHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETIH C UCIIOJIb30BAHMEM alnapara anreOphl.

DyHKUMU U TpaGUKH:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (DYHKITHNH,
B3aMMHO OOpaTHbIe (QYHKIMH, KOMOO3MLIMA (QYHKUUH, Trpaduk QyHKINH,
BBITIOJIHATH 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpaPuKoOB QYHKIIMIA;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: O0JACTh OIPENEIEHUS U MHOXKECTBO
3HaYeHUHN PYHKINU, HYIU QYHKIMH, IPOMEKYTKHU 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpPUPOBATh MOHATHSAMH: YETHBIE M HEUETHbIE (DYHKIHH,
neproandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTU (DYHKITUU, MAKCUMYMBI H
MUHUMYMbI (yHKLIMM, HauOoiblllee M HaUMEHblee 3HaueHHe (YHKIUU Ha
POMEXYTKE;

CBOOOIHO OMEPHPOBATh MOHATUSAMHU: CTENEHHAs! (PYHKIHMS C HATypajJbHBIM U
IENbIM TIOKa3aTeneM, rpaduk CTeneHHOW (QYHKIMHM C HATypaJbHBIM W IEIbIM
nokaszaTesieM, rpaduk KOpHsA N-0oi cTelneHu Kak (PyHKUUU OOpaTHOM CTEHNEHH C
HaTYpaJIbHBIM I1OKa3aTeleM;

ONEepUpPOBaTh TOHATHUSAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHNE U TTOCTPOCHUE UX IPaHKOB;

CBOOO/IHO ONEpUpOBATh MOHATHSAMM: IOKazaTelbHas U Jorapupmudeckas
GbyHKIIMK, WX CBOMCTBA U TpaduKH, HMCIOIH30BaTh MX TPAPUKUA [JIS PEIICHHS
YPaBHEHW;

CBOOO/IHO ONEpUPOBATH IIOHATUSMU: TPUTOHOMETPUYECKAs] OKPYXKHOCTb,
olpesieJIeHue TPUTOHOMETPUUECKHUX (DYHKIMI YUCIOBOTO apryMEHTa;

UCTONb30BaTh TIpaduku GYHKIUE A7 HMCCIENOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH TpU PEIICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaNbHON
KHU3HU, BbIpaKaTh (POPMyJIaMU 3aBUCUMOCTH MEXAY BETUUNHAMU;

Hayana MaTeMaTH4YeCKOIro aHAIN3A:

CBOOOIHO ONEpUPOBATH MOHATHUAMHU: apupMeTHyecKkas M TeoMeTpuyecKas
nporpeccusi, 0ECKOHEYHO yObIBaIOIasi TeOMETpHUUECcKasi MPOrpeccusi, TNHEHHBIN U
AKCIIOHEHLIMAJIbHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh NPEICTaBICHUE
O KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUH JJISl PELICHUS pPEabHBIX 3aJad MPUKIaJHOTO
XapakTepa;



CBOOOJIHO OTEPUPOBATH MOHITUSMHU: TTOCJIEIOBATEIILHOCTh, CITIOCOOBI 3aaHus
MOCJIEIOBATEILHOCTEN, MOHOTOHHBIE M OrPAHMYEHHBIE IOCIEA0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXICHUS MATEMaTHMUYECKOrO aHalW3a KakK aHalu3a
OECKOHEUYHO MAJIBIX;

CBOOOJIHO OIEpPUPOBATH TOHATUSMH: HENPEPhIBHbIC (DYHKIUH, TOYKH
paspsbiBa rpaduka GyHKIIMK, aCUMITOTHI Tpaduka GyHKINHY;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (YHKIMS, HENpEphIBHAs Ha OTPE3Ke,
MIPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JJIs1 pElICHUs 3a/1a4;

CBOOOJIHO OIEpPUPOBATh TMOHATUSIMH: TIepBasi M BTOpas MPOU3BOJHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIIHH;

BBIYUCIISTh MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO U KOMIIO3UIIUU
JIBYX (DYHKIIM, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKHM W (U3HUECKUI CMBICH MPOU3BOAHOM IS
peuieHus 3aaad.

MHoxecTBAa M JIOTUKA:

CBOOOJIHO  ONEpUPOBATh  MOHSATHUAMHU: MHOXECTBO, OMEpallMu  HaJ
MHOECTBAMU;

UCIIO0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar JJisl ONUCAHUS PealbHbIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHbIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OINpeJeieHre, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHUS U1 HEPABEHCTBA.

K koniy ob0yuenuss B 11 kjacce 0O0OydyaromIUiCsS TOJYYUT CIEIYIOIINE
peAMETHbIE Pe3yNbTaThl MO OTAEIBLHBIM TeMaM paldodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucuia 1 BHIYMCICHUS

CBOOOJHO OMEpUPOBATH TMOHATHSIMH: HATypaJIbHOEC H IEJ0€ YHCIIO,
MHOKECTBA HATYPAJIbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKU JIEITUMOCTHU
uensix uncen, HOJl u HOK HaTypasibHBIX 4ncel Al pelieHus 3a1ad, IPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3aluChIBATh
HATypaJIbHBIEC YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJTHO OMEpPUPOBATh MOHSATHUAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUIEKCHBIE YWCIa B alreOpanveckod u
TPUTOHOMETPUUECKON (PopMe, BHITIONHATH apuMETHUECKHUE OMNEepalud ¢ HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA!



CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUPPAIMOHANIbHBIE, IMOKa3aTelIbHbIE U
aorapu(MUYECKUE HEpPaBEHCTBA, HAXOAWTh MX pPEHIEHHS C  [OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISTH OTOOpP KOpPHEM NpH pEUIEHUHU TPUTOHOMETPHUUECKOTrO
YPaBHEHHS;

CBOOO/IHO OINEpPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCHUJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHS, HAXOIUTh PEIICHUS
CHUCTEMBI M COBOKYITHOCTEW PAallMOHAIBHBIX, UPPALMOHAIIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YPaBHEHUM U HEPABEHCTB;

pemark palOHANIBHBIE, UppalHOHAJIbHBIE, IIOKa3aTelIbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpPaBHEHMs U  HEPaBEHCTBA,
CoZleprKaIle MOAYJIM U IapaMeETPHI;

OPUMEHSATH rpaduyecKre METOMbI 1JI PELIEeHUs YPaBHEHUN U HEPABEHCTB, a
TaKKe 3a/1a4 C IapaMeTpaMu;

MOJENUPOBaTh peajlbHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMs, HEPABEHCTBA M WX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJENM C HCIOJb30BAHUEM ammapaTa aireopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT.

DOyHKUUH U Tpaduku:

CTpOUTh TpaUKd KOMIO3UIMU (PYHKIUMH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (YHKILIHUA;

CTPOMTh TIEOMETpUYECKHEe 00pa3bl YpaBHEHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOMHO OINEpPUpPOBaTh TMOHATUAMHU: TpadUKU  TPUTOHOMETPUUECKHUX
byHKIIMM;

OPUMEHATh (YHKIMM JJIs MOJEJIHMPOBAHMUA M HUCCIEIOBaHUS pPeabHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOro aHaJIM3a:

UCIOJIb30BaTh MIPOU3BOJHYIO JJI UCCIIEAOBAHNUS (PYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOJUTh HaHOOJIbIlIEE U HAUMEHbIIIEE 3HAUYCHUs (PYHKIIMM HENPEPHIBHOM Ha
OTpE3KE;

UCIIOJIb30BaTh IPOM3BOAHYIO JUIsl HAXOXKJICHUS HAWIYYIIEro pELICHUS B
OPUKJIAJHBIX, B TOM YHCIE COLMAIbHO-DKOHOMHUYECKMX, 3aJadax, s
OIpeNeNICHUs] CKOPOCTH U YCKOPEHHUS TNpolecca, 3aJaHHOro (GopMylod uiu
rpaguKom;



CBOOOJHO ONEPHUPOBATh TOHATHSAMHU: IEPBOOOpa3Has, ONpeaeIEHHBIHN
UHTETpaJl, HAXOIUTh TEPBOOOPA3HBIC DJIEMEHTAPHBIX (QYHKIUH W BBIYUCITH
unTerpai no hopmyne Hetorona-Jleitonuia;

HAXOJUTH TUTOMIAIH IIOCKUX (PUTYP U OOBEMBI TEJ C TIOMOIIBIO HHTETPaia;

UMETh TPEACTABICHHE O MAaTEMAaTHYECKOM MOJICTUPOBAHUM Ha MpPUMEpPE
cocTaBiieHUs MU PepeHInaTbHBIX YPaBHEHU;

pelaTh TPHUKIaJAHBIC 337a49d, B TOM YHUCJE COIMAIbHO-d)KOHOMHUYECKOTO U
¢u3ngecKkoro xapakTepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

Ne
n/n

HaumenoBanue
pa3esioB U TeM
MpPOrpaMMbI

KoanuyecTBo 4acos

Bcero

KoHTpoabHbIe
padoTbI

IIpakTHYeckue
padoThI

JIEKTPOHHBIE
(undposbie)
o0pa3oBaTesibHbIE

pecypcbl

MHO0KeCTBO
JICUCTBUTEIILHBIX
yucena. MHOTOYJICHEI.
Panyonansuelie
YpaBHEHUS U
HEpPAaBEHCTBA.
CHcTeMBbl JJUHEHHBIX
ypaBHEHUN

24

OyHKIMM 1 TpadUKH.
CrenenHas QyHKIHS
C LIEJIBIM MIOKa3aTesieM

12

Apudpmernueckuit
KOpEeHb N-0l1 CTEeNeHH.
HppannoHansHbIe
ypaBHEHHS

15

ITokazarennHas
byHKIHS.
ITokxa3aTenpHEBIC
YpaBHEHUS

10

Jlorapudmudaeckas
byHKIHS.
Jlorapudmuueckue
ypaBHEHUS

18

Tpuronomerpuueckue
BBIPAKCHUS U
ypaBHEHUSA

22

ITocnenoBaTenpbHOCTH
U TIPOTPECCUU

10

HenpepsiBabie

b yHKIIH.
[TponsBoanas

20

IToBTOpEHUE,
0000111eHHE,
CHCTEeMaTH3aLHs
3HAHWI

OBLIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136

10




11 KJIACC

Ne
n/
n

HaunmenoBanue
pa3iesioB U TeM
NMPOrpaMMblI

KoanyecTBo yacoB

Bcero
padoThI

KontpoabHbie

IIpakTH4eckue
padoThI

JJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

HccnenoBanue
(GYHKIIUN ¢ TTOMOIIIBIO
MIPOU3BOTHOM

22 1

[TepBooOpasnas u
UHTErpal

12 1

I'padpuknu
TPUTOHOMETPUYECKHUX
byHKIHA.
Tpuronomerpudecku
€ HEpaBEHCTBA

14 1

HppanyonanbHeIe,
IIOKa3aTCJIbHBIC U
JorapupMUUecKue
HEpaBEHCTBA

24 1

KommiekcHble unciia

10 1

HatypanbeHbie u
LeJIbIE YnCTIa

10 1

Cucremsl
palMOHAIIBHBIX,
MPpaLMOHATIbHBIX
MOKa3aTeIbHbIX U
JorapupMUIECKUX
ypaBHEHUN

12 1

3amauu ¢
napameTpamu

16 1

IToBTOpEHME,
0000111eHHE,
cUCTeMAaTH3aIs
3HAHUI

16 2

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136 10




HOACHUTEJIBHASA 3AIIMCKA

'eomerpust siBisiercss OgHUM M3 0a30BBIX KypCOB HAa YpPOBHE CPEIHErO
oO1mrero o0pa3oBaHusi, Tak Kak 00ECIEeYNMBAET BO3MOKHOCTh U3YUE€HUS JUCIUTUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH W IPEIMETOB T'YMaHMTApHOI'O IUKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (QOpPMHUPYEMOE  NpU  H3YUYEHUH
00y4arOIMIMMUCS TOHSITUHHBIX OCHOB I'€OMETPUHU, MPHU JI0KA3ATEIBCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKHU JIOTMYECKUX YTBEPKICHHUM MPU PELICHUH T'€OMETPUUYECKHUX
3a71a4, YMEHME BBIIABUIATb W  ONPOBEpPrarb THUIIOTE3bl HENOCPENCTBEHHO
UCITOJIB3YIOTCSI IIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O LMKJIA, B YaCTHOCTH
du3znueckux 3aaay.

[lens ocBoeHUs mporpaMMbl yueOHoro kypcea «['eomerpus» Ha yriay0inéHHOM
YpOBHE — pa3BUTHE WHIWBUAYAJIbHBIX CIIOCOOHOCTEH OO0y4arommxcs Mpu
U3YYEHUU T€OMETPHUHU, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTHKa»  4yepe3  OOecredyeHHe  BO3MOXXKHOCTH  NPHUOOpETeHHs |
UCIIONIb30BaHusl Oojee TiayOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJIsl YCIEIIHOI0 MPO(PEeCCHOHATBHOIO
00pa30oBaHusl, CBI3aHHOIO C UCIIOJIb30BAaHUEM MAaTEMATUKH.

[IpuopuTeTHBIMU 3a/layaMu Kypca TE€OMETpUM Ha YriayOnEHHOM YpOBHE,
PacCIIPSIONIMMH U YCUJIMBAIOIUMU Kypc 6a30BOr0 YpOBHS, SIBISIFOTCS:

pacIIMpeHre MpeACTaBICHUSI 0 T€OMETPUM KaK 4acTH MUPOBOM KYJIbTYpPbI U
(dbopMHUpOBaHUE OCO3HAHUS B3aMMOCBSI3M T€OMETPUHU C OKPYKAIOIIUM MHPOM;

dbopMUpoBaHUE TPEACTaBICHUS O NPOCTPAHCTBEHHBIX (GUrypax Kak o
BOKHEUIIMX MAaTEMaTHUYECKHX MOJENAX, IO3BOJSIOIIUX OINHUCHIBATh W MU3Yy4aTh
pa3HbIE SABIECHUS OKPYKAIOLIEr0 MUpa, 3HAHUE MMOHATUMHOTO aImapara o pasaeny
«CtepeoMeTpusi» yueOHOro Kypca reoMeTpuu;

dbopMUpoBaHME  yYMEHHMsS ~ BJIaJIecTh ~ OCHOBHBIMU  TOHSTHSIMU O
OPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMHU CBOICTBaMH, 3HAaHHE TEOPEM,
GopMyn1 MU yMEHHE UX NPUMEHSTb, YMEHHUSA [OKa3blBaThb TEOPEMbl U HAXOIUTH
HECTaHJAapTHbIE CLIOCOOBI PEIIeHMS 3a/1aY;

dbopMUpoBaHUE YMEHHMs PAClO3HABATH HA YEpPTEkKaX, MOJIETSAX U B PEAIbHOM
MUPE MHOTOIPAaHHMKM M TeJla BpalICHUs, KOHCTPYMPOBaTh TIE€OMETPUYECKHUE
MOJIEIIH;

(dbopMUpOBaHUE MOHMMAaHHUS BO3MOXXHOCTH AaKCHOMAaTHYECKOI'0 IMOCTPOEHUS
MaTEMaTUYECKUX TEOopuid, (popMUpOBaHHE MOHHUMAHUS PO AKCUOMATHKU IPHU
IIPOBEJICHUU PACCYKICHUU;

(opMUpOBaHUE yYMEHHUS BIaJE€Th METOAAMHU JI0KAa3aTEIbCTB U AJITOPUTMOB
peuieHns, yMEHUs MX NPUMEHATb, MPOBOAMTH OKA3aTEIbHBIE PACCYXICHUS B
XOJI€ pELIECHUs] CTEPEOMETPUUECKUX 3a1a4 U 3374 C IPAKTUYECKUM COLEPKAHUEM,
dopMupoBaHHE TPEACTaBICHHUA O HEOOXOAMMOCTH  JOKa3aTelbCTB  MpH



00OCHOBaHMUHY MaTEeMAaTHYECKUX YTBEP)KICHUI U PO aKCHOMATUKHU B MIPOBEJICHUU
JENYKTUBHBIX PacCy>KICHUH;

pa3BUTHE M COBEPLICHCTBOBAaHUE MHTEUIEKTYaJbHBIX W  TBOPYECKHUX
CIOCOOHOCTEN 00y4aroIMXCsl, TO3HABATENIbHOW aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHHS paclO3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAllUSX W TMPU M3YUYECHUHU JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
UHTEPIPETALU OTYyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIFHBIMH JTHHUSIMH y4eOHOTo Kypca «l'eomerpusi» B
10-11 «knaccax sBuswoTcs:  «lIpsiMble W TMJIOCKOCTM B IPOCTPAHCTBEM,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMUY», PEIEBAHTHBIMH T'€OMETPUU Ha YIIIYOJIEHHOM YypOBHE OOY4eHHs B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpKaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dopmMupoBaHHE  JIOTHYECKMX YMEHHH  pacmpenensieTrcss He TONbKO IO
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil padoueit
OporpaMMbl, paclpeneaeéHHbIM IO TofaM OOY4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHLMITHUAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamiaJuch  HEOJHOKpaTHO. OTO MO3BOJIIET OPraHU30BaTh  OBJAJEHUE
r€OMETPUUYECKUMHU TMOHATUAMH M HABBIKAMU IOCJIEI0BATEIBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUYECKUX MPEACTABICHUIN 00ydYalolUXCsl, paCIIUPsIs U yrayOuiss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

HOJArOTOBUTH OOYYAIOIIMXCS K MNPOAODKEHHUIO H3YYEHHUs] MAaTEMaTHUKH C
yu€toM BbIOOpa Oynymied mnpodeccuu, obecrieurBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 poeccuoHaIbHBIM 00pa30BAHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEéHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 ygaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



COILEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMerpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHMOMAaTHYECKOM TIOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpemuBaromuecss mnpsimbie. [IpU3HakKu CKpenyBaroluxcs
npsaMbIX. [lapamienbHOCT IPSMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: MapaJuIeIbHbIe
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MPAMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHbBIE CBOICTBa MapauIENbHOIO NPOEKTHpoBaHuA. M300pakeHue
¢uryp B mapauieabHONW MPOEKIUH. YTJbl C COHANPABICHHBIMU CTOPOHAMHM, YIOJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IJIOCKOCTH, CBOMCTBa napasuieNIbHbIX IIJIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpadJlp, NapasuleienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: MEPIECHINKYIISIPHBIE NPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHbIE W IEPHNEHAUKYJAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
NEPIEHINKYJIAPHON IJIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  IEPHEHAUKYIAPHOCTH  JIBYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

Yriael B IPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYTPAHHBIN
yIoJl, JUHEHHBINA YroJl IBYTPAHHOIO yria. TpEXrpaHHbIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapel MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, npsMas 1 HaKJIOHHasl IpU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunien, nOpsAMOYTOJbHBIA  MAPAUIENECHIUIIE] ©U  €ro0  CBOMCTBA.
Kparyailiine mnyTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamuma: n-yrompHas nupamuaa,
npaBWwiIbHAas W yceu€HHas nupamuibl. CBoiicTBa péGep M OOKOBBIX TI'paHe
NpaBUIbHOW mHUpamuzbl. [IpaBuiabHBIE MHOTOIpAHHUKH: IMpaBUJIbHAS TpU3Ma U



NpaBWbHAsT NUpPaMUJia, IPAaBWIbHAsA TPEYrojbHAas NUpaMuJa WU IPaBUIIbHBIN
Terpa’ap, KyO. IlpencraBineHne O NpaBWIBHBIX MHOTOTPaHHHUKAaX: OKTa’p,
JNOEKadAP U UKOCAdP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHWM, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOM IPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOMAIH YCEUEHHON MUPAMUJIBI.

CummMmerpuss B HOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CUMMETpUS B IPaBWIBHOM MHOIOTPAHHUKE: CUMMETPHS
napajuleNIeANena, CUMMETPHs IPABWIBHBIX IPU3M, CHUMMETPUS NPABUIBHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHUBOIIOJIOXKHO
HaIIPaBJICHHBIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CII0KEHUE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[lonATHe KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHapHBIM  BeKTopaM. IIpsmoyronpHas cucrtema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsI3b MEXAy KOOpAWHATaMHU BEKTOpa M
KOOpIMHATAMU TOYEK. YTOoa Mexay BekTopamu. CKalspHOE NPOU3BENCHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[loHsATHA: HWIMHAPUYECKAs MOBEPXHOCTb, KOHUYECKAsl IOBEPXHOCTH,
chepuueckass MOBEPXHOCTb, oOOpasyromue MnoBepxHocTed. Tema BpalueHus:
WIMHIP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxeHue ten
BpallleHus] Ha IUIocKOocTU. Pa3BépTka nmnuHapa u konyca. Cummerpust chepsl
mapa.

O6béM. OcHOBHbIE cBoiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
OpSAMOYTOJIBHOTO Mapajulesienunena u ciueactsuss u3 He€. OO0bEM npsMol u
HAKJIOHHOW MPU3MBbI, WIKHAPA, MUpaMHUIbl U KoHyca. OO0BEM mIapa U 1MapoOBOTo
CerMeHTa.

KoMOuHanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmnucaHHas B
IWIMHAP, OINUCaHHAas oKoio IpunHApa. llepeceduenue cdepbl u mapa c
wiockocThio. Kacanme mapa u cdepsl miockoctbio. [loHSATHE MHOrOrpaHHUKa,



OMMCAHHOT'O OKOJIO cdepbl, cdepbl, BNUCAHHONW B MHOTOTPAHHUK WJIH TEJO
BpaLlCHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOaab chepbl U e€ yacTel.
[Tonobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEH
nonoousix (uryp. IlpeobpazoBanue moaoOus, romoretusi. Pemienue 3agay Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOIrOTPaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IWINHAPA
(mapannenbHO Y TMEPHEHAMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuieibHble
OCHOBAHUIO U TIPOXOJAIINE Yepe3 BEPIINHY), CEUCHUS IIapa, METObI MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpeHoca
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpancTtBe. Omnepauuu HajJ BEKTOpamMu. BekTopHoe
YMHOKEHUE BEKTOpOB. (CBOWCTBA BEKTOPHOIO yMHOXEHUA. [IpsMoyronbHas
cUcCTeMa KOOpJAMHAT B IpocTpaHcTBe. KoopanHaTe! BekTopa. PaznoxkeHue BekTopa
no Oazucy. KoopaWHATHO-BEKTOPHBIA METOA MPU PEHICHUU TEOMETPUUYECKUX
3ajad.

JIBMKeHUsI B IPOCTPAHCTBE

JIBmxenust npoctpanctBa. OtoOpaxkeHus. J[BM>KeHUST U paBEHCTBO (uryp.
OOurue cBoicTBa JBWKEHUM. Buasl JBWXEHUN: TapauiebHBIM MEepeHoc,
LEHTpaldbHasl CHUMMETPHS, 3€pKaJibHasi CUMMETpHUsS, IMOBOPOT BOKPYT HPSIMOM.
[TpeoOpazoBanus mogodus. [Ipsmas u cepa Diinepa.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYp, SBICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COLMAIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HUX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKONM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOILIJIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILICHHUE K
JOCTH)KEHUSIM POCCUICKUX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOMN IIKOJIBI,
UCTIOJIb30BaHUE DJTHX JOCTIDKCHUHM B JIPYrUX HayKaxX, TEXHONOTusX, cdepax
SKOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOE BOCTIHTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHXKCHUN HAyKh U JEATEIbHOCTbIO Y4E€HOro, OCO3HAHUE
JMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMBOrO OYIYIIErO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIleKTaM pas3JInYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocUTAHME:

c(OPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTHUYeCKHE 3HAHUS B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIbIXa, peryisipHas (u3ndecKkass akTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSX CIOPTUBHO-03J]0POBUTEIBHON J1€SITENIbHOCTHIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANIBHOM  JESATENILHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymiedt npodeccud W pealu3oBbIBATH COOCTBEHHBIE JKMU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTMYeCKOMY  OOpa3oBaHUIO U



caM0o0Opa30BaHUI0 Ha TPOTSHKEHWU BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1a4 MaTEMaTHYECKOM HAMpaBIeHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHMUE TJI00ATBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIeM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEMaTUYeCKUX 3HAHWUW I pEImIeHus 3aaad B 00JIacTH
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICICTBUM VISl OKPYIKAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKON HayKHh Kak cQepbl YeIOBEUECKOW JIeATeNIbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH U MaTeMaTUYECKOW KYJIbTYpOW KakK CpPEJACTBOM MO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
UHAUBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiaccU(pUKaIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (OpPMYIUPOBaTh W  NPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIC i OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIC;

BBISIBJISITh MaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUHI;

JIeNIaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JICAYKTHUBHBIX W
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENILHO JIOKA3aTEIbCTBA MATEMATUIECKUX YTBEPIKICHUIMA
(IpsiMBIE U OT MMPOTHBHOTO), BEICTPAUBATh apPTYMEHTAITUIO, PUBOAUTE MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBOIBI,

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenabckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbLCKUN HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIIEMY,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTh CAMOCTOSITEJILHO CIJIAHUPOBAHHBIM DKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTuueckoro o0beKTa, sIBIEHUs, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOpMYNIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPE3yjIbTaTaMm
MPOBEAEHHOTO  HAOIONICHUs, HCCJICIOBaHUS, OIICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TakKkKe BbIJABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITh ACPUIIUTH UH(POpPMAIIUU, JAaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATD,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3JIUYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh MH(OpPMAIMIO, MPEACTABISITh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
HenssMu OOIIEHMsI, SICHO, TOYHO, I'PAaMOTHO BBIpa)kKaTh CBOK TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh ITOSICHEHMs 110 XOMYy PELICHUs 3aJayH,
KOMMEHTUPOBATh MOTYyYECHHBIA PE3yJIbTaT;

B XOZI€ OOCYXJI€HHUsI 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJieMbl, peniaeMod 3aJaud, BBICKA3bIBaTh HJIEW, HAICJICHHbIE Ha IIOMCK
pelIeHnsl, COIOCTABJIATh CBOU CYXACHUSA C CYXICHUAMH JAPYIMX YYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3iMuMe€ M CXOACTBO MO3UIUH, B KOPPEKTHOM (opme
(bopMynHpOBaTh pa3HOIJIACHs, CBOM BO3PAKECHUS;

IIPEACTABIATh PE3YJIbTAThl PEIICHUS 3aa4d, DKCIIEPUMEHTA, UCCIIEIOBaHNUs,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHHS € Y4E€TOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCMH KaK  OCO3HAHUS
COBEPINAEMbIX JICUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JIAHHBIX,
HAWJCHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThl mMpu pelmieHur Y4eOHBIX 3aJa4y, MPUHUMATh I1€lb COBMECTHOM
JIeSITENbHOCTH, TUIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paloThl, pacHpeneNsTh
BUJIbI palbOT, [OroBapuBaThCs, OOCYXAaTh TNPOLIECC U PE3yJAbTaT pPadOTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBHINOIHATH CBOIO YacThb pabOThl |
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIC€HAMH KOMAaHbI, OIICHUBATH
KauyeCTBO CBOErO BKJIaja B OOMIUK MPOAYKT MO KPHUTEPUAM, CPOPMYIHMPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATDI

K xoniy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TMOHSTUSIMU CTEPEOMETPUU TIPU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TMPUMEHSTH AKCUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUITMPOBATH B3aUMHOE PACIIOJIIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO ONEpPUPOBATh TMOHATHSMU, CBS3AHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEX]Yy MPSAMBIMU B TPOCTPAHCTBE, MEXAY MNPIMOU HU
IUIOCKOCTHIO;

e CBOOOJIHO ONIEPUPOBATH MOHSATUIAMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJbI MHOTOI'PAaHHUKOB (TIpHU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJAacCU(pUIMPOBATh  MHOTOIPAaHHUKH, BbIOMpas  OCHOBaHUS IS
KJIacCU(pUKAIUK;

e CBOOOJHO OINEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

e BBIIIOJIHATH napajuienbHOE, LEHTPAIILHOE U OpPTOrOHAJIBHOE
POEKTUPOBaHKUE (UTYp HA IMIIOCKOCTh, BBIIIOIHATH M300pakeHUus (puryp
Ha TUIOCKOCTH;

e CTPOWUTH CEYEHHS MHOIOTPAHHUKOB PA3JIMYHBIMM METOJAMH, BBIIIOJIHSITH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOIPAaHHMKOB  (TpH3Ma,
nUupaMuia), FTEOMETPUUECKUX Tell ¢ TpUMEHEHUuEM (HOopMyIT;

e CBOOOJHO ONEPHUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJHO OMNEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBINOJHATH JACUCTBHS HaJl BEKTOPAMU;

e pewmaTh 3aJa4d Ha JOKAa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHN H
HaXO0XJEHUE T'€OMETPUYECKUX BEIWYMH, MPHUMEHSSI WU3BECTHBIE METO[BI
IIPYU PEIIEHUH MAaTeMAaTHUYECKHUX 337124 MMOBBIIIEHHOIO0 U BBICOKOI'O YPOBHSI
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BIEKaTh, MpPEOOpPA3OBbIBATh U HUHTEPIPETUPOBATH HH(OPMALHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpPEACTABICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e IMPUMEHATH IIOJYYEHHbIE 3HAaHUS HA NPAKTUKE: CPABHUBATh U
aHAJIM3UPOBATH pPEAJbHBIE CUTYAllUH, MPUMEHATh M3yYEHHbIE MOHITHUS B
mpolecce IMOMCKa  peHIeHUus MaTeMaTH4YecKd CcHopMyTupoBaHHOM
npoOJieMbl, MOJIENMPOBATh pealibHble CUTYallud Ha SA3BIKE TI'€OMETPHUHU,
UCCJIEIOBAaTh MOCTPOEHHBIE MOJENHN C UCIOJb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEOpeM, ammapara ajareOpbl, pelatb MPaKTUYECKHUE 3a]auH,
CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUECKUX BEJINYNH;

e UMETh NPEACTAaBICHUS 00 OCHOBHBIX 3Tallax pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:



CBOOOJIHO ONEPUPOBATh TOHATUIMU, CBSI3aHHBIMH C IIWIMHAPUYECKOMH,
KOHUYECKOM U Cc(hepuyecKod TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
MOJIyYEHUS,

OMEpPUPOBATH MOHITUSIMHU, CBSI3aHHBIMU C TEJIAMU BpalleHUs: HUIUHIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa u map) u
OOBSICHATDH CIIOCOOBI TIOTYYCHUS TEJ BPAIICHHUSI;

KJIacCCU(UIIUPOBATHh B3AMMHOE PACIIOJIONKEHUE CPEePhl U MITOCKOCTH;
BBIYUCIIATh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
O0BEMBI U TUIONMIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAICHUSA,
T€OMETPUUECKHUX TeN C MpUMEHEHUEM HOpMYIT;

CBOOOJIHO OMNEPUPOBATh MOHATUSIMH, CBS3AHHBIMU C KOMOWHALUSIMHU TEJ
BpalleHUs] 1 MHOTOTPaHHUKOB: MHOTOIPAHHHK, BIUCAaHHBIA B cdepy U
OINMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WIIU TEJIO
BpAaIllCHHUS;

BBIYUCIISATH COOTHOIIECHUS MEXAY TUIOMIAIIMH MTOBEPXHOCTEN U 00bEMaMu
MOTOOHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHITIOTHATH (BBIHOCHBIE) TUIOCKHE
YEpTEXHU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUTYp: BHUJI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUECHHUSI TEJl BpaAIlCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oOBbIBaTh HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (uUrypax, MpEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOIHO ONEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMK HAJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOUM CUCTEME KOOPAUHAT;
perniaTh TEOMETPUUECKUE 3a/1a4M HA BBIUUCICHUE YIJIOB MEXY MPSIMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH 1O IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa IIPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TMOHSATUSMH, CBS3AHHBIMU C JABWKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHU;

BBINIOJIHATh M300paKEHUSI MHOTOTPAHHMKOB W TeJl BpallleHUs TIpH
MapajuleJJbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€pKaJbHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT NPSAMOM, TpeoOpa3zoBaHus MOA00US;
CTPOUTHh CEYEHHS MHOTOTPAHHUKOB WM TEJ BpalECHUS: CEUEHUS IUIUHIpa
(mapasienbHO U MEPIEeHIUKYISIPHO OCH), CEYEHUs KOoHyca (mapaijieibHbIe
OCHOBAHUIO U MPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOABl MOCTPOEHHSI CEYEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIEeN MII0CKOCTH;



JIOKAa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

NPUMEHSTh TeOMETpUYECKHe (PaKThl ISl PEIICHUS CTEPEOMETPHUUECKUX
3a7a4, MPEANOJIararolluXx HECKOJbKO IIAaroB pPEUICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUUYECKUX BEIUYMH;

MIPUMEHATH MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEHICHUHU CTEPEOMETPUUECKUX 33/1a4;

MPUMEHATh  TOJIYYEHHBIE  3HAHUSI HAa  IPAKTUKE:  CPABHUBAT,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHbIE CUTYAllUH, IPUMEHATh U3YUYCHHBIE
MOHATHUS, TEOPEMBI, CBOWCTBA B MPOLECCE MOUCKA PEHICHHS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CHUTYallUM Ha SI3bIKE T'€OMETPHUM, UCCIEAOBAaTh MOCTPOCHHBIC
MOJENH C UCIOJb30BAHUEM TE€OMETPUUYECKUX TOHSITUH UM TEOPEM,
anmapaTta anreOpbl, pemarh MNPAKTUYECKUE 3a/laud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEINYNH;

UMETh TPEACTABICHUSI 00 OCHOBHBIX dTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
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11 KJIACC
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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIUIYOJIEHHOrO YpPOBHS
ABJISIETCSI  TIPOJIOJDKEHMEM U Pa3BUTHEM OJHOMMEHHOr0 ydeOHOTO Kypca
yrayOa€HHOTO YPOBHS HA YPOBHE CPEIHET0 O0IIero o0pa3oBaHus. Y YeOHbBINH KypC
npeaHazHavyeH A1 GOPMUPOBAHUSA y O0YUAIOMIUXCS CTATUCTHYECKON KYIbTYPHI U
NOHUMAaHUS POJIM TEOPUU BEPOSITHOCTENW KaK MAaTEMaTHUYECKOIO0 MHCTPYMEHTA IS
U3Y4YCHHS CIIy4ailHBIX COOBITHH, BEIMYMH M TporeccoB. [Ipu u3yueHun Kkypca
o0oramiaroTcsi MpEACTaBIEHUS OOydYaloIIUXCS O METoJaX HCCIelOBaHUS
U3MEHYMBOTO MHpa, pa3BUBACTCA TMOHUMAHUE 3HAYUMOCTH M OOIIHOCTH
MaTEMaTUYECKUX METO/IOB IMO3HAHUS KAaK HEOTHhEMJIEMOW YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOT O MUPOBO33PEHHUSI.

Conepxkanue y4yeOHOro Kypca HalpaBlIeHO Ha 3aKpeIyIeHHE 3HaHU,
MOJIYYEHHBIX MPU U3YYEHUHU Kypca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U
Ha pa3BUTHE NPEJCTABICHUN O CIyYalHbIX BEIMYMHAX U B3aMMOCBSI3SIX MEXKIY
HUMHU Ha BaXXHBIX MPHUMEPAX, CIOKEThl KOTOPHIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOy4aronuxcs JT0JKHO ¢(pOpMUPOBATHCS MPEACTABIECHUE O
HanboJee ynoTpeOUTENbHBIX U O0IIUX MAaTEMAaTUYECKUX MOJENISAX, UCIIOIb3yEMbIX
JUISL  ONMMCAHUS ~ AHTPONOMETPUYECKMX W JeMorpaduyueckux  BEJIMYUH,
HOTPEUIHOCTE B pa3jIMYHbIE PO/ H3MEPEHMSX, JJIUTEILHOCTH 0€e30TKa3HOi
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTHUK MACCOBBIX SIBICHUN U TIPOIIECCOB
B oOmiecTBe. Y4UeOHBIH Kypc sBIsgeTcs 0a30il JJIi OCBOEHHUS BEPOSTHOCTHO-
CTATUCTUYECKUX METOO0B, HEOOXOAUMBIX CIIELUATUCTAM HE TOJBKO MHKEHEPHBIX
CHEUAIBbHOCTEH, HO TaKKE COLUAIbHBIX M ICHXOJIOIMYECKUX, IOCKOIBbKY
COBPEMEHHBIE OOILECTBEHHbIE HAYKN B 3HAYUTEIBHON MEpe HUCIONb3YIOT armapar
aHanu3a OONBIIMX JaHHBIX. LleHTpalibHYl0 4YacThb y4eOHOro Kypca 3aHMMAaeT
o0CyXJIeHHe 3aKOoHa OOJbIIMX uYKcel — (YHIAMEHTAIBHOIO 3aKOHA MPUPOJIBI,
MUMEIOLIEr0 MaTeMAaTUYECKYI0 (POpMaIU3aLHUIO.

B cooTBeTrcTBMM € YKa3aHHbIMU LEISIMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCTP M CTAaTUCTUKa» HA YriayOJEHHOM YpPOBHE BbIJEJIEHBI OCHOBHBIE
conepkarenbubie TUHUN: «CiyyaliHble COOBITHS U BeposiTHOCTU» U «CrydaiiHbie
BEJTUYMHBI U 3aKOH OOJIBIITUX YHUCET.

[ToMuMO OCHOBHBIX JIUHUU B y4€OHBIH KypC BKJIIOUEHBI 3JIEMEHTHI TE€OPUU
rpaoB MW TEOPUHU MHOXKECTB, HEOOXOAMMBIE JUIsl TOJTHOLIEHHOTO OCBOCHHS
MaTepualia JaHHOTO Yy4eOHOTrO Kypca M CMEKHBIX MaTeMaTHYEeCKUX YYEOHBIX
KYpPCOB.

Copepxxanue nuHUM «CioydaiiHble COOBITHSI W BEPOSTHOCTHY»  CIIY)KHT
OCHOBOM JuIsi (DOPMUPOBAHMSI TPEACTABICHUN O paclpeAesieHud BEpPOATHOCTEN
MEK/1y 3HAUCHHUSIMH CIyYalHBIX BEJIWYMH. BaKHYI0 4acTh B 3TOU COJIEPKATENBHON
JUHUU 3aHUMAET U3Y4YCHHUE T€OMETPUYECKOr0 1 OMHOMMAILHOTO PacpeIeIeHUl 1



3HAKOMCTBO C MX HEIMPEPHIBHBIMU aHAJIOraMU — IMOKAa3aTeIbHbIM U HOPMaJbHBIM
pacupeneneHUsIMH.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU CIYYalHBIMM BEIMYMHAMH U
pacupeneeHus MY, AKUEHTUPYIOT BHHMaHUE OOYyYarolUMXCsi Ha ONHCAHUM U
U3Y4YEHUH CIy4YalHBIX SIBJIEHUN C MOMOILBIO HEMPEpbIBHBIX (PyHKIMI. OCHOBHOE
BHUMaHHE YEIAETCs I0KA3aTENbHOMY U HOPMAaJIbHOMY PaclpeleICHUM.

B yuebHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMUTENbHOE H3YYEHHE CBSI3U
MEXAY CIy4ailHbIMM BEJIMYMHAMHU U ONHCAHME JTOM CBSI3M C IOMOUIBIO
Kod(PUIIMEHTa KOPPENSIMU U €ro BBIOOPOYHOrO aHajgora. OTH DJIEMEHTHI
COJIEp>KaHUs pa3BUBAIOT TeMY «JlnarpaMMsl pacCEMBaHUs», U3YUEHHYIO HA YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, © BO MHOTOM ONHMPAIOTCA Ha CBEICHUS W3
KYpCOB anreOpbl U T€OMETPUH.

Emé oauH  2JIeMEHT  coAepiKaHus, KOTOpPBIM  Ipeajaraercss  Ha
O3HAKOMHUTEJIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOIUX B €IUHULY BpeMeHU. O3HAaKOMJIEHUE C pACIpEIeIeHUEM
BEPOATHOCTEH KOJMYECTBA TAaKUX COOBITMI HOCHT pa3BUBAIOLIMN XapakTep H
ABJIIETCS. AKTYaJIbHBIM JUIsl OyAylIMX aOUTYypUEHTOB, MOCTYMAIOIIUX HA y4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH W
yIPAaBIICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposSTHOCTP UM CTaTUCTHKa» Ha
yriyoJIeHHOM YypoBHE oTBoauTcs 68 wacoB: B 10 kmacce — 34 ugaca (1 yac B
Henento), B 11 kiacce — 34 yaca (1 gac B Hegento).



COILEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3ublii Tpad, nytu B rpade: Hukibl u nenu. CreneHb (BaJICHTHOCTH)
BepiuHbL. ['padbl Ha miiockocTu. JlepeBbs.

CrydaliHbIe SKCTIEPUMEHTHI (OTIBITHI) M CIy4aliHbIe COOBITHS. DJIeMEHTAPHBIC
coObITust (uUcxojbl). BepodaTHOCTh ciydailHOro coObITusi. Biaum3ocTh 4acToThl U
BEPOATHOCTU  coObITHi.  CiydailHble  ONBITBI  C  PABHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMHU.

Onepauuu Haj COOBITUSAMU: TIEpeceueHne, 00bEINHEHNE, TPOTUBOIOIOXKHbIE
coObITHs. Jnarpammel Ditiepa. @opMmyiia CI0KEHUS BEPOSATHOCTEM.

VYcioBHas BEPOSITHOCTH. YMHOXEHHUE BEPOATHOCTEH. JlepeBO CiiydyanlHOro
skcniepuMenTa. Popmyia nonHou BepoaTHocTH. Dopmyna baiieca. HeszaBucumele
COOBITHSI.

bunapHbIi ciydaiiHblid ONBIT (MCHBITAHKE), YCIIEX U Heyaada. HezaBucumele
ucnbiTanud. Cepusi HE3aBUCUMBIX MCIIBITAHUM J0 IepBoro ycrexa. [lepectanoBku
u (akropuan. Ywucno coueranuit. TpeyrompHuk [lackams. ®opmyrna OGuHOMaA
Hprotona.

Cepust He3aBUCUMBIX HcHOblTaHuW bepnymnu. CryvailHblid  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinass BenuuuHa. PacnpeneneHue  BeposTHocTed.  Juarpamma
pacnpenenenus. Onepanuu Haja clyd4ailHBIMUA BeTMYMHAMU. buHapHas cioydaiiHas
BennuuHa. [Ipumepsl pacnpeneneHuil, B TOM YHCIE€ TIE€OMETPUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMmecTHOE pachnpenesieHHe JIByX Ciy4yalHbIX BenudyuH. He3aBucumblie
CJIy4aHbIC BEJIMYUHBI.

MaremaTudyeckoe OXHJAaHUE CIIy4yalHOM BEIWYUHBI (pachpenesiCHus ).
[Ipumepbl TpUMEHEHUsT MaTeMaTUYECKOro OXHUAAHUS (CTpaxoBaHHUE, JIOTEpes).
MaremaTuyeckoe OxujaHue OWHAPHOW CIydyalHOW BEIMYMHBI. MaTeMaThuieckoe
OXHUJAHUE CYMMBI  CIIydalHbBIX BEJIMYMH. MaremMaTuyecKkoe  OKHIaHUE
TreOMETPUYECKOro 1 OMHOMUAIILHOTO paclpeIeIeHU.

Jucnepcuss ¥ CTaHZAPTHOE  OTKIIOHEHWE  CIYYalWHOW  BEJIMYMUHBI
(pactipenenenus). {ucniepcusi OMHapHOW CiydaliHON BeNMUYMHBI. MaTeMaTudeckoe
OXHUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH. Jlucmepcus U CTaHAAPTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pacnpenenenusa. Jlucrnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOrO
pacnpeneieHus.



HepaBenctBo YeobniméBa. Teopema YUeOwiméBa. Teopema bepnymin. 3akoH
OonpIux  4ucel.  BpIOOpouyHBIH  MeTon — ucchaeqoBaHuii.  Bwribopounbie
xapakTepuctuku. OleHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka npocTENIMX TUITOTE3 C TIOMOUIBIO U3YUYEHHBIX PACIPEICICHUMN.

HenpepsiBHble ciyyaliHble BenuyuHbl. [Ipumeppl. DyHKIUSA IUIOTHOCTU
BEPOATHOCTU pacipenencHus. PaBHOMEpHOE paclpeesieHue M €ro CBOWCTBA.
3agaun, OpUBOMSIINE K OKA3aTEIbHOMY paclpeiesICHUI0. 3ajauu, MPUBOISIINE K
HOPMaJIbHOMY pacnpeneneHuro. O yHKIUA IJIOTHOCTH BEPOATHOCTHU
MOKAa3aTeIbHOI0 pacnpeneneHusi, G yHKIUsS MIOTHOCTU BEPOSITHOCTH HOPMAJIbLHOTO
pacnpenenenus. OyHKIUSA ITIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PACTIPEAEIICHHUS.

[TocnemoBaTenbHOCTh ~ OMMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3amauw,
npuBosIIME K pacnpenenennto [Tyaccona.

KoBapuanusa nByx ciuywailHeix BenuuuH. Koadduument nuHeHOU
koppensitiud.  CoBMeCTHbIE€  HAOMIOACHHMS  JBYX  BEIMYMH. BBIOOPOUHBII
ko3 dunmenT koppensmuu. Paznudme MeXTy JTUHEHHOW CBS3BI0 W TMPHUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccusi, METOI HAMMEHBIINX KBaJApPAaTOB.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOSAATHOCTb U CTATUCTHUKA» (YIJYBJEHHBI YPOBEHb)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4YJI€Ha  POCCHUHCKOro  OO0IIecTBa,  MPEJACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COLMAIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HUX
GYHKIUSIMUA U HA3HAYCHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIMTAHMA

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIJIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILICHHUE K
JOCTH)KEHUSIM POCCUICKUX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE DJTHX JOCTIDKCHMM B JIPYrUX HayKaxX, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHXKCHUN HayKhu U JEATEIbHOCThIO Y4YE€HOrOo, OCO3HAHUE
JMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYUBOIO OYYIIIErO;

4) 3cTEeTUYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTE€MaTUYECKUM acCIlleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA,

5) puzuvYecKOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTHUYeCKHE 3HAHUS B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIbIXa, peryispHas ¢u3ndecKkass akTUBHOCTH), PU3UYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CIOPTUBHO-03J]0POBUTEIBHON J1€SITENIbHOCTHIO;

6) Tpy10BOIr0 BOCIUTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MpPOPECCMOHANBHON  JNESITENIbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymiedt npodeccud W pealu3oBbIBATH COOCTBEHHBIE JKMU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTMYeCKOMY  OOpa3oBaHUIO U



caM0o0oOpa30BaHUI0 HAa TPOTSHKEHWHM BCEHW JKM3HM, TOTOBHOCTH K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HApaBIeHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, OCO3HAHHE TJI00AIIBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIeM, OpHUEHTAITIS
Ha TPUMEHEHHE MaTEMaTUYeCKUX 3HAHWUW I pEImIeHus 3aaad B 00JIacTH
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICICTBUM VISl OKPYIKAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKON HayKHh Kak cQepbl YeIOBEUECKOW JIeATeNIbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM MO3HAHUS MHUDPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
UHAUBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiaccU(pUKaIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIpHHUMATh,  (HOpPMyIUpoBaTh H  NPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIC i OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIC;

BBISIBJISITh MaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX U YTBEPKICHHSX, MpeiaraTb KPUTEPUU s
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNIaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JICAYKTHUBHBIX W
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENILHO JIOKA3aTEIbCTBA MATEMATUIECKUX YTBEPIKICHUIMA
(IpsIMBbIE ¥ OT MMPOTHBHOTO), BRICTPAUBATh apTYMEHTAITUIO, IPUBOIUTE MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBOIBI,

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenabckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KakK HCCIEAO0BATEIbLCKUN HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIIEMY,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENILHO CIUITAHUPOBAHHBIN DKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTuueckoro o0beKTa, sIBIEHUs, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITEILHO (HOpMYIHpPOBaTh OOOOIIEHUS U BBIBOJABI IO pe3yjibTaTam
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAaHMS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TakKkKe BbIJABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH ACPUIUTH UHPOpPMAIIMU, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATD,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3JIUYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpPMAIMIO, MPEACTABISATh, €€ B pa3IWyHBIX (Popmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATh U (POPMYIIUPOBATH CYKIEHHSI B COOTBETCTBUU C YCIOBUSIMHU U
nensMu OOLIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpa)kKaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh ITOSICHEHMs 110 XOMYy PELICHUs 3aJayH,
KOMMEHTUPOBATh MOTYyYECHHBIA PE3yJIbTaT;

B XOZI€ OOCYXJI€HHUsI 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJieMbl, pelraeMol 3aJayd, BbICKA3bIBaTh MWJIEH, HAIlEJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABJIATh CBOU CYXACHUSA C CYXICHUAMH JAPYIMX YYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3iMuMe€ M CXOACTBO MO3UIUH, B KOPPEKTHOM (opme
(bopMynHpOBaTh pa3HOIJIACHs, CBOM BO3PAKECHUS;

IIPEACTABIATh PE3YIbTAThl PEUICHUS 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBaHNUs,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHHS € Y4E€TOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHHS 3a7a4d, BEIOMPATH CITOCOO pEIIeHUs C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh  HABBIKAMH  TIO3HABATEIBHOW  pEeQUICKCHU  KaK  OCO3HAHMS
COBEPINAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX,
HAWJCHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
J1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThl mMpu pelmieHur Y4eOHBIX 3aJa4y, MPUHUMATh I1€lb COBMECTHOM
JIeSITENbHOCTH, TUIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paloThl, pacHpeneNsTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh MPOLECC U Pe3yabTaT padoTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBHINOIHATH CBOIO YacThb pabOThl |
KOOPJMHUPOBATh CBOM JCHCTBUS C JPYrUMHU UYJIE€HAMH KOMAaHBI, OIICHUBATH
KauyeCTBO CBOETO BKJIaja B OOMIUI MPOIYKT IO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATDI

K xoniy 10 kiaacca oOyJaromuiicss HAyIUTCS:

CBOOOJTHO OTEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKUW rpad, CBI3HBIN Tpad,
nyTb B rpade, Lenb, IUKJ, JIE€PEBO, CTENEHb BEPIIMHBI, JIEPEBO CIY4YailHOrO
AKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: CIYYalHBIA SKCIEPUMEHT (OMbIT),
CIIydailHO€ COOBITHE, JIEMEHTAPHOE CIydailHOe COOBITHE (IJIEMEHTAPHBIN HUCXO])
CIIy4allHOrO  ONbITAa, HAXOAWTh BEPOSTHOCTH COOBITHM B  ONBITaX C
PaBHOBO3MOHBIMHU AJIEMEHTAPHBIMU COOBITHSIMU;

HaXOJUTh U (HOPMYIUPOBATH COOBITHUS: MEpECEUeHE, OObEIMHEHUE JTAaHHbBIX
COOBITHI, COOBITHE, MPOTHUBOIOIOKHOE ITAHHOMY, HCIOJIL30BATh JUATPAMMBI
Dilsiepa, KOOPJIMHATHYIO MPSIMYIO JIJIsl PEIICHHS 3ajiad, MOJb30BaThCsl (GOpMyIoi
CJIOKEHUSI BEPOSITHOCTEM JIJIs1 BEPOATHOCTEHN JABYX U TPEX CIIy4allHbIX COOBITHH;



ONEpUpOBaTH  IOHATHUSIMMU: YCJIOBHAas  BEPOSITHOCTb,  YMHOXXCHHE
BEPOATHOCTEW, HE3aBUCHMbIE COOBITHS, JIEPEBO CIYyYaHOIO JKCIIEPUMEHTA,
HaXOJUTh BEPOSTHOCTHU COOBITHUM C TIOMOIIBIO TpaBWIa YMHOXXEHHs, JepeBa
CIIy4alHOTO ONbITa, HUCIOJb30BaTh (POPMYJTY IMOITHON BEpOATHOCTU, (OPMYITY
Baifeca npu pelieHun 3aad, ONpeAeNsaTh HE3ABUCUMOCTh COOBITUI 1O opMylie U
[0 OpraHu3aly CIy4allHOrO SKCIIEPUMEHTA;

NPUMEHSATh W3yYCHHbIE KOMOWHATOPHBIC (OPMYNBI JIJISl TEPEUUCIICHHS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4ailHOrO OMbITA, PELIECHUs
3a/1a4 110 TEOPUH BEPOSITHOCTEN;

CBOOOJTHO  OMEPUPOBATH TMOHATHSIMHU: OWHAPHBIM  CIy4aWHBI  OMBIT
(ucpITaHUE), yCleX W HeyJaya, HEe3aBUCHUMbIC HCIBITAHUS, CEPUSl HUCIBITAaHUIA,
HAXOJIUTh BEPOSTHOCTU COOBITHH: B CEpUM HUCIIBITAHUNA JI0 MEPBOr0 ycliexa, B
CepUM UCTBbITAaHUN bepHyIIM, B OMNBITE, CBSI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH,;

CBOOOIHO OINEpPUPOBATh MOHATUSAMHU: CIy4yailHas BEIMYMHA, pacHpeesieHue
BEPOSITHOCTEW, AuarpamMma pachpeieiieHusi, OuHapHas ciydailHas BeJIUYUHA,
reoMeTpuiecKoe, OMHOMHUAIBLHOE paclpeesieHUe.

K xoniry 11 kiacca o0yyaromuics HayquTCst:

ONEPUPOBATH TOHATHUSAMH: COBMECTHOE pPACIPEIEICHUE IBYX CIy4anHBIX
BEJIMYMH, UCIOJIb30BATh TAOJIMIy COBMECTHOIO paclpeieNieHus ABYX CIy4alHbIX
BEJIMYUH JUISI BBIIEJICHUS PACIPENEICHUS KaXJA0W BEJIWYMHBI, ONpPEICIECHUs
HE3aBUCHUMOCTH CIIy4alHbIX BEIUYMH;

CBOOOJHO ONEpPUPOBAThH MOHATUEM MATEMATHYECKOTO OXKHMJAHHS CIy4alHOU
BEJIMYUHBI (pacipeiesieHus), TPUMEHITh CBOWCTBA MaTEMaTUYECKOr0 OXKHJIaHUS
OpU pEelIeHUH 3a7a4, BBIYUCIATH MAaTEMaTUYECKOE OXUAaHUE OMHOMHUAIBLHOTO U
r€OMETPUUECKOIO PaCIIpeEICHUN;

CBOOOIHO OMEPUPOBATH MOHITUAMH: JUCIEPCHS], CTaHIAPTHOE OTKIOHEHHE
CIIy4YallHOM BEJIWYHHBI, ITPUMEHITH CBOWMCTBA IAUCIEPCHUM CIYYAlHOW BEIWYHUHBI
(pactipeneneHus) MpU PEUICHUH 337a4, BBIYHMCISTH AUCIEPCUI0O M CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUYECKOI0 U OMHOMHUAIBHOTO PaclpeieICHU;

BBIYUCIISITH BEHIOOPOUYHBIE XapaKTEPUCTUKHU IO JJAHHOW BBIOOPKE U OLIEHUBATh
XapaKTEPUCTUKU TEHEpaJbHOM COBOKYMHOCTH JIaHHBIX 1O BBIOOPOYHBIM
xapaktepuctukaM. OIeHUBaTh BEPOATHOCTH COOBITHI U MPOBEPATH MPOCTEUIITNE
CTaTUCTUYECKUE TUMOTESBI, MOJIB3YSICh N3YUYCHHBIMU PACTIPEICIICHUSAMMU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumenoBanue
pa3esioB U TeM
MpPOrpaMMbI

KosaunuyecTBo 4acoB

KonTpoabHbie

Bcero
padoTbI

IIpakTHYeckue
padoTbI

DJIEKTPOHHBbIE
(uudpossbie)
o0pa3oBaTejibHbIE

pecypcbl

DneMeHThl TEOpUU
rpa¢os

Cnyualinble
OTIBITHI, CITYYaifHBIC
COOBITHS U
BEPOSTHOCTH
COOBITHI

Onepanuu Haj
MHOKECTBAMH U
COOBITHSIMH.
CnoxxeHue u
YMHOKEHUE
BEPOSATHOCTEM.
VYcnoBnas
BEPOSITHOCTD.
He3aBucumeie
COOBITHS

DJIEMEHTEI
KOMOMHATOPUKHU

Cepun
MOCJIeI0BaTEIbHBIX
HUCIBITAHUH.
HcnipITanus
bepnymnu.
Crny4aiinelii BEIOOp
U3 KOHEYHOM
COBOKYIHOCTH

Crny4aitapie
BEJIMYMHBI U
pacrpeneneHus

14 1

OBIIEE KOJIMYECTBO
YACOB I1IO
[NPO'PAMME

34 2




11 KJIACC

Ne HaumenoBanue
n/ pa3aesioB U TeM
n MPOrpamMMbl

KoanuyecTBo 4acos

Bcer

(1]

KonTpoabHbI
e padoThI

IIpakTH4eckn
e padoThI

DJIEKTPOHHBIE
(undposbie)
o0pa3zoBaTe/bHbBI
e pecypchl

3akoH OO0JIBIINX
yucen

DJIEMEHTEI
2 MaTeMaTU4ECKO
U CTATUCTUKHU

HenpepsiBHbIE
Cly4alHbIE
BEJIMYNHBI
(pactipeneneHus
),
II0Ka3aTeIbHOE
Y HOPMaJIbHOE
pacnpenesneHus

Pacnpenenenune
ITyaccona

CBsi3b MEXIY
5 CIy4alHBIMHU
BEJTMYMHAMU

0O0001EeHne
6 cucTeMaTu3alus
3HaHUH

11

OBLLEE
KOJIMUECTBO
YACOB 10
[IPOTPAMME

34




