


MNOACHUTEJIBHAS 3AIIMCKA

[Iporpammbl Monyiist «Anredpa U Hayana MaTeMaTUYECKOTO aHaIN3a», MOIYIIS
«[eomerpusi», Momyns «BeposSTHOCTP M CTaTUCTHKa» 0a30BOrO YPOBHA MJst
oOyuaromuxcs 10 —11 «kmaccoB pa3paboransl Ha ocHoBe DenepanbHOro
roCyJapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHJapTa cpeaHero oduiero oOpa3oBaHus, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEIBIBIIEMBIX K MATEMaTHIECKOMY
o0pa3oBaHWI0, U TpaAULMA poccHiicKoro oOpa3oBaHus. Peanuszanus mporpaMmbl
o0ecrieurBaeT OBNAJCHHE KIIOYEBBIMH KOMIETCHIIMSIMH, COCTABISIONIMMH OCHOBY
IUI CaMOPa3BHUTHS U HETIPEPHIBHOTO 00pa30BaHUs, IETOCTHOCTh OOMIEKYIbTYPHOTO,
JUYHOCTHOTO M TIO3HABATEILHOTO Pa3BUTHS JTMYHOCTU O0YJAIOIIUXCS.

HEJA U3YYEHUSA YYEBHOI'O MOAYJIbA

Monynb «Anredpa u Hayajza MaTeMaTUYECKOrO aHAIM3a» SIBISETCA OJHUM U3
HanboJiee 3HAaYMMBIX B IIPOrpaMMe CTapiiel MIKOJbI, MOCKOJIbKY, C OJHON CTOPOHHBI,
OH o0ecreynBaeT WHCTPYMEHTAIbHYIO 0a3zy Jig HM3yYeHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYrod CTOPOHBI, (POPMHUPYET JIOTMUECKOE M aOCTpPaKTHOE
MBIIUICHHE y4YalllUXCsd Ha ypOBHE, HEOOXOAUMOM [IJIi OCBOCHHS  Kypca
uH()OpMaTUKH, OOIIECTBO3HAHUS, HCTOPHUHU, CIOBECHOCTU. B pamMkax gaHHOTO
MOAYJSl Yy4Yalluecs OBJIAJCBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HAYKH,
KoTOpasi GopMyIupyeT CBOU JOCTHKEHHUS B MaTeMaTHueckon popme.

Moaynb anreOpbl 1 Ha4all MATEMAaTUYECKOTO aHalIM3a 3aKJIa/IbIBA€T OCHOBY JJIS
YCIICIIHOTO OBJIaJICHUS 3aKOHAMH (PU3UKHU, XUMHH, OMOJIOTUH, TOHUMaHUsI OCHOBHBIX
TEHACHIIMI AKOHOMHKHA M OOIIECTBEHHOW >KM3HU, IMO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO HCIIOIH30BATh
UX B TMOBCEIHEBHON XM3HHU. B TOXKe BpeMs oBnazeHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMUMH MATEMaTUYECKUMHU KOHCTPYKLIMSMU pPa3BUBA€T YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH  yTBEP)KICHUS, HCIIOIH30BAThH
00001IeHne W KOHKpeTH3aIuio, aOCTparupoBaHWEe U aHAIOTHIO, (opmMupyer
KpeaTUBHOE M KpPUTHYECKOE MbIIUIeHHE. B xome wu3ydeHus anreOpbl W Havall
MAaTEMaTHYECKOr0 aHajin3a B CTApILICH IMIKOJE YYalIMECs IOJYy4arOT HOBBIM ONBIT
pelIeHUs] NPUKIAIHBIX 3aJa4, CaMOCTOSATEIBHOIO IIOCTPOCHUS MaTeMaTUYECKUX
MOJIEJIEW peAbHBIX CUTYAIlUd U UHTEPIIPETALNN NOJIYUYECHHBIX PEIIEHUN, 3HAKOMSTCS
C IpUMEpPAMHU MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U B UCKYCCTBE,
C BBIJJAIOLIMMMCS MAaTEMATUHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Monynbs o0namaer 3HAYMTEIHHBIM BOCIUTATEIBHBIM ITOTEHIIMATIOM, KOTOPBIN
peanm3yeTcss Kak dYepe3 ydeOHBIM MaTepual, CrocoOCTByomuid (GopMUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHUSA, TaK M Yepe3 chenuduky ydeOHOW JesATEITBHOCTH,
TpeOyrolel caMOCTOATENIbHOCTH, aKKYPaTHOCTH, MPOAOJIKUTEIBHOW KOHUEHTPALUU
BHUMAaHMS U OTBETCTBEHHOCTH 34 MOJIYYEHHBIN pEe3yibTar.



B ocHoBe MeTonuku oOydeHHs anredpe v HayajiaMm MaTeMaTHYeCKOro aHayin3a
JICKUT IEATEIbHOCTHBIA MPUHIUI 00 y4YEHHUS.

CrpykTypa Mmonyns «Anredpa n Hadajga MaTeMaTHYECKOTO aHaJn3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOIUYECKNE JIMHUHU: «YHucCna W BBIYHUCICHUS»,
«DyHkuuu U rpapukny, «YpaBHEHUsS U HEepaBEeHCTBa», «Havana maTemaTnyeckoro
aHanu3a», «MHOXKeCTBa U JOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE
JUHUM M3Y4YalOTCsl HAa MPOTSHKEHUHM JBYX JieT OOydeHHs B cTapuieil IIKoJje,
€CTECTBEHHO JOIOJHAA JAPYr ApPyra M MOCTENEHHO HACBIASICh HOBBIMHU TEMaMH MU
paznenamu. J{aHHBIA MOAYNb SIBISIETCS MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSET B
cebe  coaepKaHUME  HECKOJbKMX  MAaTeMaTHYeCKUX  JUCLUUIUIMH:  airedpa,
TPUTOHOMETPHUS, MAaTEMATUYECKUI aHalIU3, TEOpUs MHOXKecTB M np. [lo mepe Toro
KaK yyaliuecs OBJIaJIeBalOT BCE OoJiee MUPOKUM MAaTEMATUYECKUM anapaToM, y HUX
nocieoBaTeNibHO  (GOpPMHUpPYETCI M COBEPIICHCTBYETCS  YMEHUE  CTPOMUTH
MAaTEMAaTHUYECKYI0 MOJEIb PEAIbHOW CUTyalllH, MPUMEHSTh 3HAHUS, MOJYyYECHHBIE B
monyne «AnreObpa W Hayalla MAaTeMaTUYECKOro aHaiuu3a», Mg  pelieHUs
CaMOCTOATENbHO  CHOPMYJIMPOBAHHOW  MaTeMaTHMYeCKOW  3aJaud, a  3aTeM
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIBTAT.

ConepxaTtenbHO-MeTOAMYECKass JIMHUS «YUucina M BBIUMCICHHS 3aBEpLIACT
(opMHUpOBaHUE HABBIKOB HCIIOJB30BAHUSA JIEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HAa4YaTo B OCHOBHOW ImKkosie. B crapmel mkoiie ocoboe BHUMAaHHE YIENsSeTCs
(GOpMHUPOBAHUIO TPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B ce0s
UCIIOJIb30BaHUE PA3TUYHBIX (GOPM 3alKCH JACHCTBUTENBHOIO YHCTA, YMEHUE
pallMOHAJILHO BBINOJIHATH JEHUCTBUSA C HHUMH, [J€JaThb NIPUKUIKY, OLICHUBATh
pesynbrar. OOyuarmuecs TMOJIy4aloT HaBBIKM MNPUOIMKEHHBIX BBIYUCIICHHH,
BBITIOJIHCHUSL JEHCTBHM C 4YWCIaMM, 3allMCAaHHBIMH B CTaHJApTHOW (dopme,
UCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIuaus «YpaBHEHUsST W HEPABEHCTBA» PEAIU3YETCSI HAa NPOTSHKEHHU BCETO
oOydeHHs B CTapliel IIKOJie, TOCKOJbKY B KaXKIOM pasiene IporpaMmbl
NPEeIyCMOTPEHO peIleHWEe COOTBETCTBYIOIMX 3anad. OOydaromiyecsi OBIIa/IEBAIOT
pPa3IMYHBIMUA  METOJAMHU PELICHHS] LENbIX, PAalMOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeJIbHBIX, JOrapu(MUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUI, HEPAaBEHCTB
u ux cucrteM. [loydeHHbIe YMEHUS UCHOJB3YIOTCS NMPHU UCCIENOBAaHUM (DYHKIUH C
IIOMOIIIBIO TIPOU3BOAHOM, PELICHUM INPUKIANHBIX 3a1a4 M 3a4a4 Ha HAXOXKICHHE
HauOONBIINX U HAaUMEHBIINX 3HAYeHUN (QyHKUMU. JlaHHAs coieprkaTenbHas JTUHUS
BKJIIOYAET B ceOsl Takke POpMUpPOBAHUE YMEHHI BBIOIHATH pacuéThl Mo popmymam,
npeoOpa3oBaHusl LENbIX, PAIIMOHAIBHBIX, HPPALMOHATIBHBIX U TPUTOHOMETPHUECKHUX
BBIpaKEHUM, a TAK)KEe BBIPAKECHUM, coJlepkKalluX CTENEeHU U JiorapudMmbl. bnaronaps
W3YYEHHUIO aNreOpandyeckoro Marepuana HPOUCXOAUT JajbHEMIlee pa3BUTHE
AITOPUTMHUYECKOTO0 U aOCTPAKTHOI'O MBIIUICHHS y4allUXcs, (OPMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX PacCyKIEHUH, pabOTbl ¢ CHMBOJBHBIMH (POPMAMHM, IMPEACTABICHUS
3aKOHOMEPHOCTEH W 3aBUCUMOCTEM B BHJI€ PAaBEHCTB W HEPAaBEHCTB. AJjreoOpa



npeajgaraeT d(PQPEeKTUBHbIE WHCTPYMEHTHl I PEIICHHs MPAKTHUYECKUX U
€CTEeCTBEHHO-HAYUYHBIX 3aJay, HArjasgHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToANYeCcKass JHHUS «DYyHKIMM U TIpa@UKW»  TECHO
MEeperuieTaeTcss C APYruMHU JUHUSAMU MOAYJIS, OCKOJBKY B KAKOM-TO CMbICIIE 3a0aET
IIOCIIEA0BATEIBHOCTh M3yUeHUsl MaTepuasa. M3yuyeHue CTEeNeHHOM, MOKa3aTelbHOM,
Jorapu(pMUYECKO U TPUTOHOMETPUYECKUX (YHKUUNA, HUX CBOWCTB M TrpadUKOB,
MCIIOJIb30BaHUE (PYHKIUHI 71 pelieHus 3ajady U3 APYTuX Y4eOHbIX MPEAMETOB U
peanbHOM >KM3HM TECHO CBA3AHO KaK C MaTeMaTHYEeCKUM aHaJM30M, TaK U C
pelIeHEeM ypaBHEHHMH M HepaBeHCTB. Ilpu 3ToM OoJblioe BHUMAHUE YAENSETCS
(GOopMHUpPOBaHUIO YMEHHS BbIpaXaTh (pOpMyJaMU 3aBUCUMOCTH MEXAY Pa3IMYHBIMU
BEJIMYMHAMM, UCCIE0BATh MOJIyYeHHbIE (PYHKIMHU, CTPOUTHh UX Tpaduku. Matepuan
ATOW COJEpXKATEIbHOM JIMHUM HaleJIeH Ha pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIOUINX BBIPAXKaTh 3aBUCMMOCTH MEXKIY BEJIMUYMHAMU B Pa3iv4HON (popme:
aHANIMTUYECKOU, rpaduyeckoit u cioBecHoM. Ero uzydyenne cnocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K OOOOIIEHHI0 W KOHKPETH3alluHu,
UCIOJIb30BaHUIO aHAJIOTUH.

ConepxarenbHast nauHMs «Hauana MaTeMaTHUeCKOro aHaiu3a» I03BOJIAET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MaTEeMaTHYECKUX, TaK M NPUKIAJHBIX 3ajad,
JOCTYMHBIX OOYYarOUIMMCS, Y KOTOPBIX IMOSIBISIETCS BO3MOXKHOCTb HCCIIENOBATh U
CTpoUTh Ipaduku GYyHKIUHI, ONpeaensTe UX HauOOoJbIINEe U HAUMEHbIINE 3HAYCHMUS,
BBIYUCIIATH IUIOUIaAU (Uryp M OOBEMBI Te€N, HAXOAUTh CKOPOCTH M YCKOPEHUS
nporeccoB. JlaHHas cojlep)kaTenbHas JMHHUS OTKPHIBA€T HOBBIE BO3MOXHOCTH
IOCTPOEHUS] MAaTEMaTHYECKMX MOJENeH peajbHbIX CUTyallud, HaXOXKICHUS
HAWIy4llero peuieHusi B NMPUKIAJHBIX, B TOM 4YHCIE COLMAIbHO-IKOHOMHUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBAMM MAaTE€MaTHYECKOro aHajli3a CIOCOOCTBYET
pa3BUTUIO A0CTPAKTHOrO, (OPMAIBHO-JIOTMUYECKOTO M KPEATUBHOI'O MBILUICHHUS,
(opMUpPOBaHUIO YMEHHUI paclo3HaBaTh MPOSIBICHUS 3aKOHOB MAaTeMaTUKHU B HayKe,
TeXHUKE U uckyccTBe. OOyuwarouiyecss y3HAIOT O BBbIJAIOIIUXCS pe3yibTaTax,
MIOJIYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKHU KaK HAYKH, U UX aBTOpax.

CopepxarenbHO-MeTOoANYECKas JHHHUS «MHOXECTBA M JIOTMKa» B OCHOBHOM
IIOCBSLIEHA  JJIEMEHTAM  TEOPUM  MHOXECTB.  T€OpETMKO-MHOXECTBEHHBIE
IIPEICTABIICHNS] IPOHU3BIBAIOT BECh MOAYJIb IIKOJIBbHOM MaTeMaTUKH W IMPEIararT
HauOosee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIONIMI BCE pa3fesibl MaTEeMAaTUKH U €&
NPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTUYECKHWE IJUCLUIUIMHBI B €IUHOE
nenoe. IlosToMy BaXHO HaThb BO3MOXKHOCTh IIKOJBHHKY IHOHMMAaThb TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEeMaTUKW U HCIOJIb30BaTh €ro JJis
BBIPAYKEHUS CBOUX MBICIIEH.

B monpyne «Anrebpa M Havajsa MaTeMaTHYECKOrO aHajau3a» MPUCYTCTBYIOT
TAaKK€  OCHOBbl ~ MAaT€MAaTHYECKOIO0  MOJEJIUPOBAHMS,  KOTOpbIE  IPU3BaHbI
c(OpMHpPOBaTh HAaBBIKM MOCTPOCHMSI MOJENEH peaIbHbIX CUTYalUUW, WCCIEAOBAHUS



OTUX MOJEJIEH C TOMOIIBIO amnmapara aiareOpbl U MaTeMaTHYeCKOTO aHajau3a u
WHTEPIPETANNN TTOTYYCHHBIX PE3yIbTaTOB. Takue 3a/aHus BIUICTCHBI B KaKIbIA U3
pa3zesoB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepHWall MOMYNS IIHPOKO HCIOJIB3yeTCs
JUTSL pelICHHs] TPUKIAAHBIX 3amad. [Ipu permeHun peanbHBIX MPAKTUYECKHX 3a7ad
ydanuecss pa3BUBAIOT HAOIIOMATEIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH,
a0CTparupoBaTbCs, HCIONB30BATh aAHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH
npobiemy. JlesareapHoCTh 0 POPMUPOBAHUIO HABBIKOB PEIICHHUS MPUKIIATHBIX 33124
OpraHu3yeTCcs B IMPOIECCe H3YYCHHUS BCEX TEM MOIyJs «Anrebpa W Hadaia
MaTEeMaTHYCCKOTO aHATH3a.

Baxnocts Moaynst «['eomeTpusi» Ha ypoOBHE CpeaHEro oOIero oOpa3oBaHMs
oOyCJIOBJICHA TIPAKTHYECKOW 3HAYMMOCTBIO METANPEAMETHBIX M MPEAMETHBIX
pE3yJIbTaTOB OOY4YCHUS TCOMETPUH B HAMPABICHUU JIMYHOCTHOTO Pa3BUTHS
oOy4arommxcs, GopMHUpPOBaHUS (PYHKIIMOHAIIBHONH MaTeMaTHYeCKOW TPaMOTHOCTH,
M3YYCHHS JIPYTUX Y4YEOHBIX JWCIMIUIMH. Pa3BuTHe y OOydYaromMXCs MPaBUIBLHBIX
NPEJICTABJICHUH O CYIIHOCTH M MPOMCXOXKJICHHH TCOMETPHUYSCKHX aOCTpPaKIUH,
COOTHOIIICHUH PEajJbHOTO0 M HJICATLHOTO, XapaKTepe OTPaKECHUS MaTeMaTHYECKOU
HAYKOW SIBJICHU M TPOIECCOB PEaTbHOTO MHUpPa, MECTE TE€OMETPHUH B CUCTEME HAYK U
pOJIM MAaTEMaTUYCCKOTO MOJICIMPOBAHUS B HAyYHOM TIO3HAHUM M B TIPAKTHKE
CrocoOCTBYyeT (HOPMUPOBAHHMIO HAYYHOTO MHMPOBO33PCHHS YYAIIUXCS, a TaKkKe
Ka4eCTB MBIIIJICHHS, HEOOXOIUMBIX JJIs aJaTalliid B COBPEMEHHOM OOIIECTBE.

['eomeTpust sBISETCS OAHMM U3 0a30BBIX NMPEIMETOB Ha YPOBHE CPEIHETO
obmiero o0pa3oBaHMs, TaK Kak o0OecleYyrMBaeT BO3MOXKHOCTh HM3YUYEHHUS Kak
TUCIMIINH €CTECTBEHHO-HAYYHOU HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIUICHHE, (QOpMHEpyeMOe TMpPU HW3YYEHUH OOYYarOIIUMUCS
MOHATUHHBIX OCHOB T€OMETPUU U MMOCTPOCHHUH IIETIOYKH JIOTHIYESCKUX YTBEPKICHUHA B
XO0JI€ pelIeHHsI TEOMETPUICCKUX 3a/1a4, YMCHHE BBIJIBUTATh H OIPOBEPTaTh TUIIOTE3bI
HETIOCPEIICTBEHHO WCIOJB3YIOTCS MPH PEIICHUH 3aa4 EeCTECTBEHHO-HAYYHOTO
IIUKJIa, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHrne OpHEeHTUPOBATHCS B IMPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO POJIb BO
BCEX OOJACTAX JAESATENbHOCTH dYenoBeka. OpHeHTaIMs dYeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIHMAIbHOrO OBITHSA, ¢dopma
OTPaXCHHUSI OKPYKAIOIIETO MHUpPA, YCIOBHUE YCIEIIHOTO TO3HAHUS U AaKTUBHOTO
npeoOpa3oBaHus JeHCTBUTEILHOCTH. OnepupoBaHie MPOCTPAHCTBEHHBIMH 00pa3aMu
00BEIMHSET Pa3HbIC BUBI yUEOHOW M TPYMOBOH JESITEIBHOCTH, SBISETCS OJHUM W3
mpo(ecCHOHaTBPHO BaXKHBIX KA4€CTB, MOITOMY aKTyallbHAa 3ajada (OpMUPOBAHUS Y
OOy4JarommXcs TPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3sHOBUIAHOCTH OOpa3HOTO
MBIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOATOTOBKE K MPaKTUYECKON
JESTETHHOCTH TI0 MHOTUM HaIIPABJICHHSIM.

Ilens ocBoeHMs mporpamMMmbl ydeOHOTO MOayis «['eomerpusi» Ha 06a30BOM
ypoBHE 0O0yueHuss — oOileoOpa3oBaTeibHOE U  OOLIEKYJIBTYPHOE PpPa3BUTHE
oOyyaromuxcs yepe3 o0ecrnedyeHue BO3MOXKHOCTH MPUOOPETEHUSI U UCIIOIb30BAHUS



CUCTEMATHYCCKUX TEOMETPHUCCKUX 3HAHUU W JCHCTBUH, CIEU(UIHBIX TEOMETPHH,
BO3MOKHOCTH YCIEUIHOTO MPOJOIKEHUS O0pa3oBaHUsI IO CHEHUATBHOCTAM, HE
CBSI3aHHBIM C MPUKIIATHBIM HCIIOJIH30BAHUEM T'€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE NpeIHa3HauY€Ha s
OOy4JaroImXCsl CPETHEH IIKOJIbI, HE MCTBITHIBABIINX 3HAYMTEILHBIX 3aTPyIHCHUA Ha
YpOBHE OCHOBHOI0 o001iero ooOpa3zoBanusi. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YpPOBHE JIOJKHBI OCBOUTH OOIME MaTEeMaTUYECKUE YMEHUSI, CBSI3aHHbBIE CO
cnenupUKod TeOMETPUU M HEOOXOJHMMBIC IS XKU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, o1 UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPUIO OoJiee TITyOO0KO, €Cliu B
JTaNbHEHWIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHYCCKUX 3HAHUAX B
npodeccuoHaIbHOU 1eATeTbHOCTH.

JlocT>keHue 1eJIi  OCBOEHHUS MPOrpaMMbl  OOECIIEUMBACTCS  PEIICHUEM
COOTBETCTBYIOIIUX  3a/Jad. [IpHOPUTETHBIMU  3aJa4aMH  OCBOCHHS  MOJIYJIS
«I"eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax siBIsiroTCS:

e (opMupoBaHHE MPEACTABICHHUS O TEOMETPHH KaK YaCTH MHUPOBOH KYJIBTYPBI

¥ OCO3HAHHUE €€ B3aMMOCBSI3H C OKPYKAOIUM MHPOM;

e (opmupoBaHHe NIpeICTaBICHNS O MHOTOIPAaHHUKAX M TeIaX BPaIleHUs KaK O
BXHEHIIMX MaTeMaTHYCCKHUX MOJICIAX, IO3BOJISIIOIIUX OIKMCHIBATh U
U3y4aTh pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

e (QopmupoBaHHe yMEHHUS paCllO3HABATH HA YEPTEKaX, MOJEISIX U B PEAIbHOM
MUpPE MHOTOTPaHHUKHU U TEJIa BPaIEHUS;

e OBJAJICHHE METOJaMU pPEIICHHs 3aJad Ha TOCTPOCHHS Ha HM300pa’KeHUsIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (QopmMupoBaHue yMEHHA ONEPUPOBATH OCHOBHBIMU  TOHATHSIMHU O
MHOTOTPaHHUKAX U TeJIaX BpaAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJICHHE AITOPUTMAMU PEIICHHUS] OCHOBHBIX TUIOB 3a7a4; (OPMHUPOBAHUE
YMEHHSI TPOBOAUTH HECIOXKHBIC JOKa3aTelIbHbIE PACCYXKICHUS B XOJe
pEelIeHUs]  CTePEOMETPUYECKUMX 3aJa4 W 33Jad C  [PaKTUYECKUM
coliepKaHUEM;

e Pa3BUTHE HHTEIUICKTYAJbHBIX M TBOPUECKUX CIIOCOOHOCTEH O0ydarommxcs,
MO03HABATEIFHON AKTUBHOCTH, HWCCJIEIOBATEILCKUX YMEHHM, KPUTUYHOCTH
MBIIIICHUS;

e (QopmupoBanre (yHKIHMOHATBLHON TPAMOTHOCTH, PEICBAHTHOM T'€OMETPHUU:
yYMEHHE Pacro3HaBaTh MPOSBICHUS TE€OMETPUUECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peambHBIX >KM3HEHHBIX CHUTYyallUSX W TPU H3YYCHUU
ApyruX  y4eOHBIX  TPEIMETOB,  MPOSIBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIUPOBATh WX Ha S3BIKE TE€OMETPUH W CO3/1aBaTh
T€OMETPUYECKUE MOJICTH, PUMEHSITh OCBOCHHBIN T€OMETPUUCCKHI ammapar
JUTSL PEIICHHUST TPAKTUKO-OPUCHTUPOBAHHBIX 3a7ad, HHTEPIPETUPOBATH U
OIICHUBATH TIOJyYCHHBIE PE3yJIbTATHI.



OTANYUTENHHONM OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIOYEHUE B MOIYJb
CTEPEOMETPHUM B HAYaJ€ €ro M3y4eHUs 3a/a4, PelIacMbIX Ha YPOBHE UHTYUTHUBHOTO
MO3HAHUSA, U OMNpeAeNEHHbBIM 00pa3oM OpraHM3OBaHHAs padoTa HaJ HUMH, YTO
CHOCOOCTBYIOT ~ pPa3BUTHUIO JIOTUYECKOIO U MPOCTPAHCTBEHHOTO  MBIILJICHUS,
CTUMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JaJbHEUIIEMY
M3YUYEHHUIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTHUBHOMY METOAY OOYy4YeHHUs, TO
€CThb TEOPETHYECKHE 3HAHUSA HMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH IMPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEICTABICHUM Y
y4daluxcs B Kypce CTEpEOMETPUH MPOBOIAUTCS 3a CUET PEIICHUS 3a/1a4 HA CO3/IaHUE
IPOCTPAHCTBEHHBIX O00pa30B M 3ajJady Ha OMNEpUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Coznanue oOpa3a MNOpPOBOAMTCS C ONOPOM Ha HArJdsgHOCTb, a
ornepupoBaHue 00pa3oM — B YCJIOBHUSIX OTBJIEYEHUS OT HAIJIAJHOCTH, MBICIIEHHOTO
U3MEHEHHUS €T0 UCXOIHOTO COJIEPKAHUS.

OcHOBHBIE cojiepKaTelibHble JuHUU Monayia «I'eometpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble M IMJIOCKOCTH B MPOCTPAHCTBE», «Tena BpalleHus»,
«BeKTopsl U KOOpAMHATBHI B MPOCTpPaHCTBE». DOPMUpPOBAHUE JIOTUUECKUX YMEHHI
pacnpenensieTcss He TOJIbKO MO COJepKaTeNbHBIM JIMHUAM, HO U IO ToJlaM O0y4YeHHs
Ha YPOBHE CpeJTHEro 00111ero oopazoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTam
OCBOCHHS paboyeill mporpamMMmbl, pacnpeaeiaéHHbIM 10 ToJaM OOy4YeHus,
CTPYKTYPHUPOBAHO TaKKUM 00pa3oM, 4TOObI OBIaJ€HUE T€OMETPUUECKUMU MOHITHSIMU
Y HaBBIKAMU OCYIIECTBIISIOCH TOCIEOBATENBHO U MOCTYNATENbHO, C COOTIOEHUEM
NPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHHUS BKIIIOUAIUCH B OOIIYIO CUCTEMY
TCOMETPUYECKUX MPEICTABICHUN 00yUarOImMXCs, paciiupss U yriuyomss e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBSI3H.

Monyns «BepoSTHOCT M CTaTHCTHKa» 0a30BOTO  YpPOBHA  SIBISIETCS
NPOJOJIKEHUEM U PA3BUTHEM OJHOMMEHHOTO Y4eOHOTO MOAYJsl 0a30BOrO YpPOBHS
OCHOBHOW MIKOJBL. Monynb mpenHasHadyeH Mg (HOPMHUPOBAHUSA Y OOYydYaIOIIUXCS
CTaTUCTUYECKOM KYyJNbTYyphl W TIOHUMAHUS POJM TEOPUM BEPOATHOCTEM Kak
MaTEeMaTUYeCKOTO WHCTPYMEHTA I HM3y4YeHUs CIyYalHBIX COOBITHA, BEJIMYUH U
nporieccoB. [lpu wm3ydeHMM MoOAymsi 0OOOTaAIIalOTCs MPEACTABICHHS YYalluXcs O
METOJaX MUCCIEIOBAaHUS U3MEHYMBOIO MHPA, PA3BUBAETCA MOHUMAHUE 3HAYMMOCTH U
OOITHOCTH MaTeMaTHYECKUX METOJIOB TO3HAHUS KaK HEOThEMJIEMOW YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHSI.

Copnep:xanue MOAYJsl HANpaBlICHO HA 3aKpEIUICHUE 3HAHUM, MOJYYEHHBIX MPHU
M3y4YEHUN Kypca OCHOBHOM IIKOJIBI M HA PAa3BUTHUE MPEACTABICHUN O CIIyYaWHBIX
BEJIMYMHAX W B3aMMOCBS3SIX MEXIY HUMH Ha Ba)KHBIX MPUMEPAX, CIOKETHI KOTOPHIX
MOYEPIHYTHI U3 OKPY>KAIOIIETO MUPA.

B coorBercTBMM ¢ yKa3zaHHBIMH IEJSIMU B CTPYKType Y4eOHOro Kypca
«BeposiITHOCTh M CTAaTHCTHKa» CpeJHEN MIKOJIbI Ha 0a30BOM YpPOBHE BBIJICIICHBI



CIIEIyIOIIME OCHOBHBIE cojepxaTenbHble JUHUM: «CiydaiiHple CcOOBITUS U
BEPOSITHOCTY, «CIilydailHble BEIMYMHBI U 3aKOH OOIBIIUX YHCEID».

BaxxHy1o yacTh Kypca 3aHUMaeT U3y4yeHUe reOMETPUYECKOro 1 OMHOMUAIIbHOTO
pacnpesiesIeHui ¥ 3HAKOMCTBO C UX HETIPEPBHIBHBIMU aHAJIOTaMU — IOKa3aTEIbHBIM U
HOPMAJIHBIM PaclpeaesICHUIMH.

Copnepxxanue nuHun «CiydaifHble COOBITHS U BEPOSTHOCTH CIY>KUT OCHOBOM
st (OpMUPOBAHUS TPEACTABICHUNW O PACHPEEICHUN BEPOSITHOCTEH MEXIY
3HAUEHUSMHM CIIyYalHbIX BEJIMYMH, a TAaKXKe 3Ta JUHUS HeoOXonuma Kak Oasza aiis
M3Y4YEeHHs 3aKOHA OOJBIIMX YHCell — (PYyHJaMEHTaJIbHOrO 3aKOHa, EUCTBYIOLIErO B
IPUPOJIE M OOIECTBE M MMEIOIIEr0 MaTeMaTHYecKyro (opManuzanuio. CaM 3aKoH
OONBIIMX YHCEN TMpeAsiaraeTcsi B O03HAKOMHUTEIbHON (opMe ¢ MHUHUMAIbHBIM
UCMOJIb30BaHUEM MAaTEMaTHYECKOI0 (hopMaIn3Ma.

Tewmbl, cBSI3aHHBIE C HEMPEPHIBHBIMU CIyYalHBIMU BEIMYMHAMH, AKIEHTUPYIOT
BHUMaHUE IIKOJIbHUKOB Ha ONMUCAHUU U U3YUYEHUU CIYYAWHBIX SIBICHHUM C TOMOIIBIO
HenpepbIBHBIX (PyHKIMI. OCHOBHOE BHUMAaHUE YJIENSETCS IOKa3aTeIbHOMY U
HOPMAaJbHOMY pacIpe/esieHUus M, TPU OSTOM TMPEJIOIaraeTcsi O03HAKOMHUTEIbHOE
U3ydeHHe Matepuasna 06e3 J0Ka3aTeabCTB MPUMEHSIEMbIX (DaKTOB.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM mutaHe Ha u3yueHHe Kypca maTteMaTuku otBoauTcs 340 yacos: B 10
kiacce — 170 gacoB (5 wacoB B Henento), B 11 kimacce — 170 ygacoB (5 yacoB B
HEJIeI0) U3 HHUX . Ha W3y4eHHe MOy «AJredpa ¥ Hadajla MaTeMaTHYECKOTrO
aHajgu3a» Ha 0a30BOM YpPOBHE OTBOJUTCS 2 4aca B Heneno B 10 kimacce u 3 Jaca B
Hemento B 11 kimacce, Bcero 3a nBa roga oOydeHuss — 170 dacoB, Ha H3ydCHHE
Monayiisi «I'eometpusi» oTBOaUTCS 2 Yaca B Henento B 10 kinacce u 1 4yac B Heneno B
11 kmacce, Bcero 3a aBa roja ooydeHust - 102 y4eOHBIX yaca, Ha U3yUYCHHUE MOYIIS
«BeposITHOCTh M CTaTHCTHKAa» Ha 0a30BOM ypOBHE OTBOJIWTCS 1 4Yac B HEACHTIO B
TEUYCHHE KaXKJI0T0 rojia 00ydeHusi, BCero 68 y4eOHbBIX YacoB.

COJEP KAHUE YYEBHOI'O KYPCA
10 KJIACC
AJiredpa M HaYAJIA MATEMATHYECKOI0 aHAJIM3a
Yuciaa 1 BLIYUCIEHUS
Parmonanbhubie uymcia. OOBIKHOBEHHBIE M ACCATHUYHBIE JAPOOM, MPOIEHTHI,
OCCKOHEUHbIE  TEpHOAUYEecKHe  ApoOu.  Apudmerwueckwe  omepanud €
palMOHAIBHBIMM YHCJIAaMH, TIPpeoOpa3oBaHUsl YMCIIOBBIX BhIpakeHUi. [IpumeHeHue
npoOeil W TPOIEHTOB JJIA PEIICHHUs TMPUKIATHBIX 3ajlad HU3 Pa3IMYHBIX OTpacieu
3HAHWUU U PEaIbHOMN KU3HH.




JlecTBuTenbHble uyuciia. PanuoHanbHBIE W HUPPALUOHAIBHBIE  YHUCIIA.
Apudpmernyeckue omnepauud C JCHCTBUTENbHBIMH uYHciaaMu. [lpubnrkEéHHble
BBIYMCIICHUS, IPABUJIA OKPYTJIEHUS, TPUKUIKA U OLIEHKA PE3YyJbTaTa BHIYMCICHUM.

Crenensb ¢ nenbiM nokasareneM. CtanaapTHas GopMma 3anucH IeUCTBUTEIbHOTO
yucna. Mcnonp3oBanue noaxoasiied ¢Gopmbl 3alUCH JACHUCTBUTENBHBIX YUCEN IS
pELIeHUs MPAKTUYECKUX 33724 U MPEJICTABICHUS JaHHbIX.

Apudpmernyeckuii KOpPEHb HaTypajabHOU CTEIICHU. JenicTBus v
apupMETHUECKUMU KOPHIMU HATypaJIbHOW CTEIECHH.

CuHyC, KOCUHYC U TAaHT€HC YHCJIOBOIO aprymMeHTa. APKCUHYC, apKKOCHHYC,
ApPKTaHI€HC YUCIIOBOTO apryMeEHTa.

YpaBHeHUsS M HEPABEHCTBA

ToxecTBa U TOXKJIECTBEHHBIE TTPE0Opa30BaAHUS.

[Ipeo6pazoBanue TPUTOHOMETPUUECKUX BBIPA)KCHUM. OcHOBHBIE
TPUTOHOMETpUUYECKue (HOPMYIIBIL.

VYpaBHeHue, KOpeHb ypaBHEHMsI. HepaBeHCTBO, pellleHue HepaBeHCTBA. MeTton
WHTEPBAJIOB.

Pemrenune nenpix U ApoOHO-pAITMOHATBHBIX YPAaBHCHHUN U HEPABEHCTB.

Penienne nppanioHaabHbIX YPAaBHEHUN U HEPABEHCTB.

Penienne TpUroHOMETPUUECKUX YPAaBHEHUH.

[IpuMeHeHne ypaBHEHHUI U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a7ad U
3a/lay U3 pa3IuvHbIX 00J1acTeil HAyKHU U pealbHON KU3HU.

DOyHKUUH U TPaPUKH

OyHkus, cnocoOsl 3ananusa GyHkiuu. ['paduk ynkuun. Bzanmuo oOpaTHbIe
byHKIIH.

OO6nacTe omnpenereHus W MHOXECTBO 3HadeHuW ¢yuknuu. Hynmu ¢yHkmmm.
[IpoMesxyTku 3HaKOMOCTOSIHCTBA. UETHBIE U HEUETHBIE (QYHKIIUU.

CrerneHHas (DyHKIIMS C HaTypaJIbHBIM W IeJbIM TOKa3zaTeneM. EE cBoiicTBa u
rpaduk. CoiicTBa U rpaduK KOpHS N-0i CTEMEHHU.

Tpuronomerpudyeckasi OKPYKHOCTb, OINPEAEICHHE TPUTOHOMETPUUYECKUX
(GYHKITUH YMCIIOBOTO apryMEHTA.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IOCIEA0BATEILHOCTEH. MOHOTOHHBIE
MIOCJIEIOBATENBHOCTH.

Apudmernyeckas M TeoMeTpudecKas mporpeccud. beckoHedHO yObIBaromias
reomerpuueckas mporpeccusa. CymMma OECKOHEYHO YOBIBAIOIIEH T'€OMETPHUUYECKOMN
nporpeccun. Dopmyna CIOXKHBIX NpOUEeHTOB. Mcmosb3oBaHnWe mnporpeccuu IJis
pELIeHUs peallbHbIX 3a7a4 IMIPUKIAJHOTO XapaKTepa.

MHo:kecTBA U JIOTMKA

MHo)kecTBO, omnepauuu HaJa MHOXKecTBaMu. Jlmarpammel Oiinepa—BeHHa.
[IpuMmeHeHnE TEOPETUKO-MHOKECTBEHHOIO almapara g OIHUCAHUSA PEaJIbHbIX
MIPOLIECCOB U SIBJIICHU, MPU PELICHUU 3a7]a4 U3 IPYTUX yYeOHbIX TPEAMETOB.



OHpCI[GJ'ICHI/IC, TeOpEMaA, CICACTBHUC, JOKA3aATCIILCTBO.

I'eomeTpus
IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE OHATHUS CTEpEOMETPUU. ToUKa, MpsaAMas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 00 aKCHOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU
U CIIEJICTBUA U3 HUX.

B3anMHOE pacmnosioeHrne NpsSIMBIX B IPOCTPAHCTBE: IEPECEKAOIIHECS,
napajyieibHble M CKpelIuBaromuecs mnpsMble. [lapamienbHOCTs OpsIMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: TMapajUie]IbHbIE MpPAMBIE B IPOCTPAHCTBE;
NapaieIbHOCTh TPEX NPSMBIX; MAPAICIBHOCTh MNPSIMOM U TIJIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMM  CTOPOHAMM; YroJ MEXAY NpsIMbIMH B  TPOCTPAHCTBE.
[TapamienbHOCTh IUIOCKOCTEN: MapajulebHbIE TJIOCKOCTH; CBOMCTBA MApPAIIEIbHBIX
mockocTeit. [IpocTeiinine mpocTpaHCTBEHHbIE (UTYpPHI Ha TUIOCKOCTH: TETPadp,
KyO, MapajieJenunes; IoCTPOCHUE CEUCHHU.

[TeprieHAUKYJISIPHOCTh MPSAMON W IUIOCKOCTH: MEPHEHIUKYJISIPHBIE TMPAMBIE B
MPOCTPAHCTBE, MPSIMbIC MAapAJJICTbHbIC U NEPIIEHIUKYISIPHBIE K TIJIOCKOCTH, MPU3HAK
NEPIEHANKYISIPHOCTH MPSIMOM U INIOCKOCTH, TEOpPEMA O NMPAMOUN MEPHEHIUKYISIPHON
IJIOCKOCTH. YTJbl B TPOCTPAHCTBE: Yrod MEXIy MNOpsIMOM U  IJIOCKOCTHIO;
IBYTPaHHBIM yroji, JWHEWHBIA Yroa JBYrpaHHOro yria. llepneHaukynsap w
HAKJIOHHBIE: PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PAcCTOSHUE OT MPsSMOU MO
IUIOCKOCTH, MPOEKIUs (UTYphl HA IIOCKOCTh. [leprneHIuKyIsIpHOCTh TIOCKOCTEH:
OpPU3HAK  MEPHEeHAUKYISIPHOCTH  ABYX  Iulockocted.  Teopema o  Tpéx
NEPHEHIUKYISAPaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOT'PAHHUKA, BBIMYKJIbIE U
HEBBIITYKJIBIE MHOTOIPAHHUKH; pa3BEPTKa MHororpaHHuka. IIpu3ma: N-yrosjbpHas
npu3Ma; TpaHu U OCHOBAaHHUS NPU3MBI, MIpsSIMas U HAKJIOHHAs TPU3MBI, OOKOBas U
MOJIHAsI TOBEPXHOCTh Mpu3Mbl. [lapamienenunesn, IpsiMOYroJIbHBIM HapaylieIenuIe]
u ero coucrsa. [lupamuaa: N-yrojibHas Nupamua, rPaHd U OCHOBAHUE MMUPAMUIBL;
OOKOBasi M TOJTHASI TMOBEPXHOCTh MUPAMUJBI; MPABUIbHAS W yCEUEHHAs MHUPaAMUIA.
DOneMeHTbl Npu3Mbl W nupaMuibl. [IpaBuUiIbHBIE MHOTOTpaHHUKHU: TOHSTHE
MIPAaBWIBHOIO MHOIOTPAaHHMKA; IMpaBWIbHAS IMpU3Ma M MPABUJIbHAS IHPAMUIA;
MpaBUJIbHAS TPEYroJibHAsl MUpaMUJia U MPaBWIbHBIA TeTpadp; KyO. [IpeacTaBienue
O MPABUJIBHBIX MHOTOTPAaHHUKAX: OKTa3p, A0JIeKa’aAp U ukocadap. CeueHus: MpUu3Mbl
Y IUPAMU/IBI.

CummeTrpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCHTENBHO TOYKH, MPSIMOM,
IJIOCKOCTU. DJIEMEHThl CUMMETPHUM B MUpaMUIAX, Napaiesenunenax, npaBuibHbIX
MHOTOIPaHHUKAX.

Boluncnenue 3ieMeHTOB MHOTOTPaHHUKOB: pEOpa, auaronanu, yrisl. [lnomans
OOKOBOI TOBEPXHOCTHM M TIOJHOW TOBEPXHOCTU MPSMOU MPU3MBI, IUIOLIA]Ib



OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MPsAMOM mpu3Msbl. [lnomans 0okoBOM
MOBEPXHOCTH W TMOBEPXHOCTH NPABWIBHOW NHPAMUJIbI, TeOpeMa O IUIOIIAIN
yceu€HHOU nupamuabl. [lonstue 06 00béMe. O0BEM NUpPaMHIbI, TPU3MBI.

[logoOuble Tena B mpocTtpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

BepossTHOCTH M CTATHCTHKA
[IpenacraBneHne MmaHHBIX C TMOMOIIBIO Tabmui u auarpamm. CpenHee

apudMeTHUecKoe, MeIuaHa, HauOoJblllee W HaWMEHbIIee 3HA4YCHUs, pa3Mmax,
JUCTIEPCUS U CTaHAapPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyyaitHple AKCIEPUMEHTHI (OMBITHI) U CIIy4alWHbIE COOBITHS. DJIEeMEHTapHBIC
coObITUs (UCXOABI). BeposTHOCTH ciydailHOro coObITHUS. bBIM30CTh 4YacTOTHI U
BEpPOSTHOCTU COObITUN. CilydaliHbIE OMNBITHI C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
coObITUsAIMU.  BeposiTHOCTH  COOBITMMI B ONBITAX C  PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Onepaniuu HaJ COOBITHUSIMH: TEPECEUCHHE, O00BEIUHEHHUE, MPOTUBOIOIOKHbBIC
coObITHs. J(narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTE.

VYcioBHAas BEPOATHOCTh. YMHOXKEHUE BEPOSTHOCTEU. JlepeBO Ciy4ailHOTO
skcriepuMenTa. @opmyria MoTHOM BEposITHOCTH. HezaBucrumMble COOBITHS.

KomOunaropnoe mnpasmio ymHoxkeHus. [lepectanoBku u daxropuan. Ywucino
coueranuii. Tpeyronpauk [lackansa. ®opmyna buHoma HeroToHa.

bunapHblii cinydailiHblii ONBIT (MCHBITAaHUE), yCIieX W Heyaada. HezaBucumebie
ucnbiTanusa. Cepusi HE3aBUCHMBIX UCIHBITAaHUW 10 mnepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIBITAHUN bepHyuin.

Cnyuaiinass  BenuuuHa.  Pacrnpenenenue — BeposTHocTed.  [[uarpamma
pactipenenenus. [lpumepsl pacnpeneneHuid, B TOM 4YHCIE, T'€OMETPUUECKOE W
OMHOMHMAIIEHOE.

11 KJIACC

AJire0pa U Ha4YaJaa MaTeMaTHYEeCKOr0 aHAJIHU3a
Yucsa v BbIYMCICHUS
HarypanbHbie u 1ienbie yncna. [Ipu3Haky 1eTuMOCTH HEIbIX YUCET.
CteneHb ¢ panioOHaIbHBIM MTOKa3aTeraeM. CBOWCTBA CTEIICHH.
Jlorapudwm uncna. JleciTHUHBIE U HATYpaIbHBIC JOTAPU(PMBI.
YpaBHeHUS U HEPABEHCTBA
[IpeoGpazoBanre BEIPAKECHHA, COACPIKAITUX JTOTAPUPMBI.
[IpeoOpa3oBaHue BBIPAKEHUHN, COAECPKAIIUX CTEMNEHH C palUOHAIbHBIM

MOKa3aTeJIeM.

[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.
[lokazarenbHble YypaBHEHHS U HEPABEHCTBA.




Jlorapudgmuyeckue ypaBHEHHUs] U1 HEPABEHCTBA.

Cucrtembl JTMHENHBIX ypaBHEHMH. PemieHne npuUKIagHBIX 3a7a4 C HOMOILIBIO
CUCTEMBI JIMHEUHBIX YPAaBHECHUM.

CucTemMBbl M COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

IIpuMeHeHnEe ypaBHEHHMH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKUX
3a/1a4 ¥ 3a]a4 U3 pa3IMuHbIX 00J1aCTEel HAYKU U PEAIbHOM JKU3HU.

DYyHKIUH U TPaPUKHU

Oyukius. [lepuonnueckne QyHkiuu. [IpoMexyTKM MOHOTOHHOCTH (PYHKIUU.
MakcumMyMbl W MUHMUMYMbI (GyHKuud. HaunOonpiiee W HauMmeHblIee 3HAYEHUE
(YHKIMU HA IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IpadUKH.

[loka3arenbHas u norapupmMuyeckast PyHKIUU, UX CBOMCTBA U TpaduKu.

Hcnonb3oBanue rpadukoB (yHKUUN HJIS pEHICHUS YpaBHEHUW U JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QyHKIME A8 HUCCIEJOBaHUS MPOLECCOB U
3aBUCUMOCTEH, KOTOPBHIE€ BO3HUKAIOT MPHU PEIICHUHM 3a7a4 U3 JPYrux y4eOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajamu3a

HenpepoiBubie hyHKIMKA. MeTo1 MHTEPBAJIOB JIJIsl PEILICHHUS HEPABEHCTB.

[TpousBonHas pyukuu. I'eomeTprueckuii U PU3MUECKUN CMBICT TPOU3BOTHOM.

[IpousBoaHble 31eMeHTapHBIX QYHKIUI. POpMyJIbl HAXO0XKACHUS TPOU3BOIHON
CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIMH.

[IpuMeHeHne TPOM3BOAHON K MCCIEAOBAaHHIO (DYHKIMNH HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHne HanOonbplIero M HauMEHbBIIEro 3HaueHus (pyHKIMM Ha
OTpE3KE.

IIpumeHeHne NPOU3BOAHOM I HAXOXKICHMS HAWIYYIIETO pELICHUS B
NPUKIAIHBIX 3a/1ayax, JJs ONpeAesieHUs] CKOPOCTHU Mpoliecca, 3aJaHHOro (popmynoi
WM TpaduKoM.

ITepBooOpa3znas. Tabmauia mepBooOpa3HbIX.

WuTerpan, ero reoMeTpudeckuii M GU3NIECKuil CMBICI. Bbrancnenue naTerpana
o ¢popmyne Herorona—JleitOHura.

I'eomerpus
Tesa Bpamenust

HunuHapudeckas: MOBEPXHOCTh, 00pa3yIoMIue UINHAPHICCKON MTOBEPXHOCTH,
OCh ITWJMHAPUYECKON MOBEpXHOCTH. [IunmuHap: ocHOBaHMS U OOKOBasi MIOBEPXHOCTD,
oOpa3yroIas ¥ 0Ch; IO b OOKOBOM M MOJIHOK IMTOBEPXHOCTH.

Konndeckass TOBEpPXHOCTh, 00pa3yroIIue KOHHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOU MOBEPXHOCTH. KOHYC: OCHOBaHME M BEPIIMHA, 00pa3yroIias u
OCh; TIJIOIIa b OOKOBOM M MOJHOW MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yroIue u
BBICOTA; OCHOBAaHMS U OOKOBas TOBEPXHOCTbD.



Chepa u map: mHeHTp, paauyc, AUaMeTp; IUIOMIA[b IMOBEPXHOCTU CGEphI.
B3aumHoe pacnosokeHue cepbl U MIOCKOCTH; KacaTellbHasl IUNIOCKOCTh K cdepe;
IJI01a/1b CEpPHI.

N3o00paxenue Ten BpallleHus Ha TUIOCKOCTHU. Pa3BEépTka MIMHAPA U KOHYCA.

KoMOuHanuu ten BpauieHuss ¥ MHOTOTPAaHHUKOB. MHOTOrpaHHUK, ONUCAaHHbBIN
okoJio cepsl; chepa, BMCaHHAST B MHOTOTPAHHUK, WM TEJIO BPAIlCHUS.

[Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Ted. Teopema 00 00BEME
MPSIMOYT'OJILHOTO Mapajulesienunena u ciaeacTBus u3 He€. O0bEM LMIMHIpPA, KOHYCA.
O06BEM mapa u miomaab chepsol.

[logoOuble Tena B mpocTtpaHcTBe. COOTHOLIGHHMS MEXAY IUIOMIAASIMU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

Ceuenust uunuHApa (MapawieabHO U MEPIEeHIUKYISIPHO OCH), CEYCHHs] KOHYyca
(mapasyienbHOE OCHOBAHUIO M MPOXOJSIIee Yepe3 BEPIINHY), CEYEHUs 1apa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd M B mpocTpancTBe. ClOXKEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BeKTopa Ha yucio. Paznoxenue BekTopa mo TpEM HEKOMILIaHAPHBIM
Bektopam. [IpaBuio napamnenenunena. Pemenne 3anay, CBI3aHHBIX C IPUMEHEHUEM
OpaBWJI  JIeWCTBUI ¢  Bekropamu. llpsiMmoyronpHasi cucremMa KOOpPAMHAT B
npoctpanctBe. Koopaunartel BekTopa. [Ipocreimue 3amauu B KOOpAMHATax. YTOJI
Mex a1y BekTopamu. CKalsipHOE MPOU3Be/IeHNE BEKTOPOB. BhIuncieHre yriioB Mexmy
OpSIMBIMH U TJIOCKOCTSIMU.  KOOpAMHATHO-BEKTOPHBIA METOA TpPU  PELICHUU
reOMETPUYECKUX 3a]a4.

BepoSATHOCTDL M CTATHCTHKA
UucnoBble XapaKTEPUCTUKU CIyYalHBIX BEJIMYMH: MATEMATUYECKOE OXKHUJIaHUE,

IUCIIEpCUs U CTaHIAPTHOE OTKJIOHEHHE. [Ipumepbl mpUMEHEHHs] MaTeMaTH4eCKOIo
OKMJIaHUS, B TOM 4YHMCJE€ B 3aJayax M3 IOBCEAHEBHOW >XM3HU. MaTemMaThueckoe
OXXKHMJIaHWE OWHAPHOM CIy4ailHOW BeIWYMHBI. MaTeMaTHYeCKoe OXHUIAHHUE CYMMBI
CIIy4allHbIX BEJIMYMH. MaTeMaThuecKoe OKHJAaHUE U AUCIEPCUS TEOMETPUUECKOTO U
OMHOMMAIILHOTO PACTIPEICICHHM.

3aKkoH OONBIIMX YHCET ¥ €ro pojb B HayKe, MNPUPOJAE © OOIIEeCTBe.
Br160pouHbIi METOT UCCTIEAOBAHUIM.

[IpuMepsl HENPEPBIBHBIX CHIy4YalHbIX BeaW4yuH. [loHATHE O TIOTHOCTH
pacripeneneHus. 3ajauu, MPUBOJAIINE K HOPMaJbHOMY pacnpenenenuto. [lonsitue o
HOPMAJIBHOM pPACIpEACICHNH.

IIVIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne yueOHoOro mnpeamera «Maremartnka» JOMKHO OOECIeYnBaTh
JTOCTHIKEHHE Ha YPOBHE CPEIHETO OO0Iero o0pa3oBaHUs CIEAYIONIUX JUYHOCTHBIX,
METalpeaIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3yIHTATOB:



JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHMS MPOrpaMMbl y4eOHOro mpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(OpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYaIOLIErocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCUICKOro 00IECTBa, MPEACTABICHUEM O MATEMATUYECKUX
OCHOBaX (PYHKIMOHUPOBAHUS  PA3IUYHBIX CTPYKTYp, SBJICHHH, MIpoUETyp
IpaXKIaHCKOT0 00111ecTBa (BBIOOPHI, OMPOCHI U Mp.), YMEHHEM B3aUMOJEHCTBOBATDH C
COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUHU C UX PYHKIUSMHU U HA3HAUECHUEM.

[laTproTHyeckoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTBHIO POCCUICKON TI'Pa’KJAHCKOM HMIEHTUYHOCTH, YBAXKEHUS K
OPOLUIOMY M HACTOSIIEMY POCCHUHCKONM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTeMaTHUKOB M POCCUIICKON MaTeMaTH4eCKOM MIKOMIbI, K
UCIIOJIb30BAHUIO JITUX JIOCTHKEHUH B JPYTrUX HayKax, TEXHOJIOTHSX, cdepax
HKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHMUS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapo/ia; ChOPMHUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IPUMEHEHHEM JOCTHUKEHUN HAYKU U AEATEIbHOCTHIO YUEHOT0; OCOZHAHUEM JINYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTONYHBOTO OYyIIETO.

DcTeTHYeCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MHpPY, BKIIOUas 3CTETHKY MaTE€MAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, peUIEHUH, pacCyKI€HUI1; BOCTIPUUMYUBOCTHIO K
MaTE€MAaTHYECKUM aCIEKTaM Pa3INYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

chOpPMHUPOBAHHOCTHIO yMEHHS TMPUMEHSITh MAaTeMAaTHYeCKHe 3HaHUs B
MHTEpecax 3J0pOBOTO M 0€30MacHOro o0pasa KU3HMU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO (370pOBOE MHUTAHHME, COATAHCHPOBAHHBIM PEXUM 3aHATUUA U
OTIbIXa, peryisipHas (u3nueckas akKTUBHOCTh); (PU3MUECKOrO COBEPILECHCTBOBAHMUS,
IIPY 3aHATUSAX CHOPTUBHO-030POBUTENBHON JIEATEIBHOCTBIO.

TpynoBoe BocniuraHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbIM chepam nMpoecCHOHANBHON NeATEeIbHOCTH, CBSI3aHHBIM C MaTeMAaTUKON
U e€ MPUIOKEHUIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOODP Oynyien mpodeccuu
Y PEaAIN30BbIBATh COOCTBEHHBIE )KU3HEHHBIE IUIAHBI; TOTOBHOCTBHIO M CIIOCOOHOCTBIO
K MaTeMaTH4eckoMy OOpa3OBaHMI0O M €aMOOOpa30BaHHWIO HA MPOTSKEHUU BCEU
KU3HM; TOTOBHOCTBIO K AKTUBHOMY YYaCTHUIO B PEIICHHH MPAKTHYECKUX 3adad
MaTeMaTU4YeCKOil HapPaBIEHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

Cc()OPMHPOBAHHOCTBIO  DKOJIOTMYECKOW KYJIbTYpbl, ITOHUMAHUEM BIIUSHUSA
COLIMAJIBHO-3KOHOMHMUYECKHUX IPOIECCOB HAa COCTOSIHUE NPHUPOJHOW M COLHUAIBHOMN



Cpelibl, OCO3HAHHEM IJ100aJBHOr0 XapaKTepa SKOJIOTHYECKUX NPoOiieM; OpueHTauuen
Ha TMpPUMEHEHHWE MaTEeMaTUYEeCKUX 3HAHUW [ pelieHusl 3aJad B 00JiacTu
OKPYXaIIIEH Cpenbl, IUIAHUPOBAHUS TMOCTYNKOB H OLIEHKM KX BO3MOXKHBIX
MOCJIEACTBUU TSI OKPYKAIOIIEH CPEBI.

[enHOCTM HAYYHOTO MTO3HAHUSL:

c(OpPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU, TOHUMAHUEM MAaTEeMaTHYECKOM
HayKH Kak cepbl 4eIOBEUECKOUN NESTEIbHOCTH, ITAMOB €€ Pa3BUTUS U 3HAUUMOCTH
JUISL pPa3BUTHS LIMBUJIM3ALMM; OBJIAJCHUEM SI3BIKOM MATEMAaTUKHA U MaTeMaTUYECKOMU
KYJIbTYpOH KaK CPEJICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIATH MPOCKTHYIO
Y HCCIIEIOBATENBCKYIO IESTEIbHOCTh MHAUBUYAJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATDBI

MeranpeMeTHbIE PE3yJIbTaThl OCBOCHHUS IPOrpaMMbl Y4EOHOTO mMpeaMera
«MartemaTtuka XapaKTePU3YyIOTCS OBJIaJICHUEM YHUBEPCATBHBIMHA
no3HaeamebHbIMU OelicmeusiMy,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbLMU
0elcmeUsIMUY, YHUBEPCATbHBIMU Pe2YTAMUBHBIMU 0eUCBUIMU.

1) Vuusepcanvrule no3naeamesibHovle oetlicmeus, obecneyusarom
Gopmuposanue 6a308bIX KOSHUMUBHLIX NPOYecco8 ooyuarnwuxcia (oceoeHue
Memoo0o8  NO3HAHUSA  OKpYJcarowe2o  Mupa,  npuMeHeHue  J02U4eCKUX,
UCce008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayueti).

bazoBble slornueckue neUCTBUSA:

e BBIBIATh M XapaKTEepPU30BaTh CYIIECTBEHHBIE NMPU3HAKK MATEMaTUYECKUX
OOBEKTOB, TMOHSATUN, OTHOIICHUH MEXKAY TMOHATUAMH;, (HOPMYIUPOBATH
OTpeJeNICHUs]  TOHSATHH;  yCTaHABIMBAaTh  CYHIECTBEHHBIH  MPHU3HAK
KJacCU(UKAIIMK, OCHOBaHUS JJIsI OOOOIIEHWS | CpaBHEHUS, KPUTEPUU
IPOBOAMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (OPMYIUPOBATH H  NPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEpJUTEIbHBIE W OTPHUIATENbHBIC, €IWHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBSI3H U MPOTHBOPEUHS
B ¢akTax, JaHHBIX, HAOMIOMEHUAX U YTBEPKICHUAX; MpejaraTb KpUTEPUHU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYMH;

e Jle7IaTh BBIBOJBI C WCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTHUBHBIX W
WHAYKTHBHBIX YMO3AKIIOUCHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e TPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTEILCTBA MATEMATHUECKUX YTBEPKICHUN
(mpsiMble W OT MPOTHBHOTO), BBICTPAWBATH APTYMEHTAIMIO, MPUBOIHTH
MpPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXICHUS U
BBIBO/IBI;



BbIOMpaTh CcHoco0 pemieHus y4yeOHOM 3anayu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHMs, BbIOMPATh HaumboJee MNOAXOAAUMI ¢ Yy4ETOM
CaMOCTOSTEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrie uccnen0BaTEILCKUE NCHUCTBUS

MCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUI HHCTPYMEHT IO3HAHUS;
(GopMynHpoBaTh BOMPOCHl, (PUKCUPYIOIIME NTPOTUBOpEUnEe, Mpodiemy,
yCTaHABIMBaTh  HWCKOMOE M  JaHHOe,  (OpMUPOBATH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIIEI0BAHNE
[I0 YCTAaHOBJEHHMIO OCOOEHHOCTEM MaTeMaTU4eCKOro OOBEKTa, SIBIICHU,
Ipolecca, BBISBICHUIO 3aBUCHUMOCTEH MEXIYy OOBEKTaMH, SIBJICHUAMH,
IPOLIECCAMU;

CaMOCTOATENbHO (POpMyNIMpOBaTh O0OOIIEHUS M BBIBOJBI MO pe3yjbTaTam
NPOBEAEHHOTO HAOIIOAEHUS, HCCIIENI0BaHUs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE pAa3BUTHE IIPOIlECcCa, a TaKXKe BbIJIBUTAThH
IPENONIOKEHUS O €70 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabota ¢ nundopmarmei:

2)

BBISBJIATH JePUIMTEI MHPOPMAIIMK, JaHHBIX, HEOOXOJAMMBIX JIII OTBETa Ha
BOIIPOC U IS PEIICHUS 3a]1a4H;
BBIOMPATh MHPOPMAITNIO U3 UCTOYHUKOB PA3ITUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UPOBATh U HHTEPIIPETHPOBATH HHPOPMAITHIO PA3INIHBIX BUIOB U
dopM TpeacTaBICHNUS;
CTPYKTYpUpPOBaTh MH(POPMAIINIO, MPEACTABIATh €€ B Pa3IMYHBIX (popmax,
WUTFOCTPUPOBATH TPpapUUECKH;
OILICHUBATh Ha/IEKHOCTh uHpOpMAIUH 1o CaMOCTOSITEITLHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

Vuueepcanohvle  KOMMyHUKamugHnwle  Oelicmeusi,  0becnedusaiom

ChOPMUPOBAHHOCT COYUANBHBIX HABLIKOE 00YUAIOUUXCAL.
OO0uienue:

BOCIIPUHUMATH ¥ ()OPMYITHPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMH H
HEJSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHUS B
YCTHBIX M NHUCBMEHHBIX TEKCTAaX, JaBaTh IOSICHEHHS IO XOAY pELICHUS
3a/1a4l, KOMMEHTUPOBATh MMOJYYEHHBIN pe3ylbTaT;

B X0Ji¢ 00CYX/IEeHUs 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBbl,
po0JIeMBbI, pelraeMon 3a/layi, BBICKA3bIBATh WJCH, HAICIICHHBIE HAa TOWCK
pElIeHNs; CONOCTABIATh CBOU CYXKJICHUS C CYXKICHUSAMU APYTUX YYACTHUKOB
auanora, OOHApyXUBAaTh Pa3IMUYU€ W CXOJACTBO MO3ULHHA; B KOPPEKTHOMH
dbopme hopmMyIHpOBaTHh Pa3HOTIACHS, CBOM BO3PAXKEHUS;



e TMPEACTABIATh PE3yJbTaThl PEIIECHUS 3a/1a4, YKCIIEPUMEHTA, UCCIIEI0OBAHNUA,
MIPOEKTA; CAMOCTOSITENBHO BHIOMPATH (DOPMAT BBICTYIUIEHHUS C YUETOM 3a]1a4
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpynHUYECTBO:

e TIOHMMATh M UCIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBUYaIbHOU
paboThl TpHU peuIeHUH Y4YeOHBIX 3a/Jay; NPUHUMATH LE€Jb COBMECTHOMH
NEeSATENbHOCTH,  IUIAHUPOBAaTh  OpPraHU3AlMI0  COBMECTHOW  paboThl,
pacnpenensTh BHIbI PadOT, JJOroBapuBaThCs, OOCYXKIaTh TMPOLECC U
pe3yabTat padoThl; 0000111aTh MHEHUSI HECKOIBKUX JIIOJICH;

e y4acTBOBaTh B IPYMIOBBIX (hopmax paboThl (00CyXIeHUs, OOMEH MHEHHIA,
«MO3rOBbl€ IITYPMbI» M HWHBIE); BBINOJHATH CBOIO YacTb paldOThl H
KOOPJMHUPOBATH CBOU JEHCTBUSA C JPYTMMHU WIEHAMHU KOMaH/Ibl; OLIEHUBATh
KayecTBO CBOEro BKJaJa B  OOWMH  TOPOAYKT MO  KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

3) Vuusepcanvuvie pezynamusnvie oeticmeus, obecnevusarom opmuposarue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCHIU.

Camoopranuzanus:

COCTaBIIATH IUJIaH, aJITOPUTM PEIIEHUs 3a/aud, BHIOMpATh CIOCOO pEeIIeHUs ¢
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEUICHUN C Y4ETOM HOBOM MHGOPMAITIH.

CaMOKOHTpOJIb:

e BIIQJIETh HABBIKAMHM  [IO3HABaTEIbHOM  pediekcur Kak  OCO3HAHUSA
COBEpIIAEMbIX ACHCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIA/IETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS Tpollecca U pe3ysbTaTa
pElIeHHs] MaTeMaTHIeCKOM 3a/1auu;

e TMpPEABUIECTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPH PEIICHUH 3aa4H,
BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAMICHHBIX OTUOOK, BHISBICHHBIX TPYAHOCTEH;

e OIGHWBATh COOTBETCTBHE pE3yJibTaTa Ied M YCIOBUSAM, OOBSICHATDH
OPUYMHBL JOCTHKEHHUS WM HEIOCTWKEHUSI PE3yJNbTaTOB JEATEIbHOCTH,
HaXOJIUTh OLIUOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIbTATBI
10 KJIACC
AJiredOpa M HA4YaJIa MATEMATHYECKOI0 AHAJIM3A
Yuciaa 1 BLIYUCIEHUS
OnepupoBaTh TOHSATHUAMHU: pallMOHAIBHOE M  JICHCTBUTEIBLHOE  YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.
BoimoaHSTh apudmeTudecKue omnepanuu c palMOHATBLHBIMH u
JIEHUCTBUTEIHBHBIMHU YHCIIAMHU.

BoInonHATh NpUOAMKEHHBIE BBIYHUCICHUS, HCIOJIb3Ysl MpaBUia OKPYIJICHHUS,
JeNIaTh MPUKUAJIKY U OLEHKY PE3YyJIbTaTa BBIUYNCICHUM.



OnepupoBaTh NOHATUSAMHU: CTENIEHB C LEIbIM ITOKA3aTENEeM; CTaHAapTHas (popma
3alKMCH JEHUCTBUTEIBHOIO YHCIA, KOPEHb HATypajdbHOM CTENEHM; HCIOIb30BATh
MOAXOAILYI0 (POPMY 3alKMCH JEHCTBUTEIBHBIX YMCEN JJIA PEIICHHS MPAKTUYECKHX
3a/1a4y ¥ IpeJICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATHSAMHU: CHUHYC, KOCUHYC W TAHIE€HC IPOU3BOJBHOIO YIJIA;
MCIIOJIb30BaTh 3allUCh MPOU3BOJIBHOIO yIja 4epe3 OOpaTHbIE TPUTOHOMETPUYECKUE
byHKIUY.

YpaBHeHUsS M HEPABEHCTBA

OnepupoBaTh TOHATUSIMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO; LIEJIOE,
panuoHalbHOE, HMPpPAIMOHAIBHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
ypaBHEHHE;

BoinonHsaTe mpeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKECHUN W periaTh
TPUTOHOMETPUYECKHUE YPaBHEHUS.

BoinmonHATh mpeoOpa3oBaHUs UENbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIPOKCHUN M PEIIaTh OCHOBHBIE THUIIBI ILIEJIBIX, PAITMOHAIBHBIX M UPPALTMOHATHHBIX
YpaBHEHHI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHUS W HEPABEHCTBA JJIsI PEIICHUs] MAaTeMaTUYECKHUX 3a/1a4d U
3a/lay U3 pa3IUvHbIX 00J1acTei HAyKU U pealbHON KU3ZHH.

MopenupoBarh peanbHble CHUTyallud Ha s3bIke anreOpbl, COCTaBIATh
BBIDAKCHUS, YpPAaBHEHUs, HEPAaBEHCTBA IO YCIOBHUIO 33/laud, HCCIEIOBATh
MOCTPOCHHBIE MOJIEJIN C UCIIOJIb30BAaHUEM arapara ajareopsl.

DOyHKUUH U TPaPUKH

OnepupoBaTh MOHATUSAMU: (PYHKIHUS, CHOCOOBI 3afaHusi (YHKIUH, 00JIaCTh
ONpEJeNIeHUs] U MHOXKECTBO 3HaueHUW (QyHKUMU, Tpaduk QYHKIUU, B3aUMHO
oOpaTtHbie (hYHKITUH.

OnepupoBaTh MOHATUSIMHU: YETHOCTh U HEUETHOCTh (HYHKIUH, HYIU (DPYHKIIHH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonws3oBaTh rpaduku GyHKIMHN 111 peIICHUs] YPaBHCHUH.

Crpouth W 4uTaTh rpadUKu JTUHEWHOW (GYHKIMH, KBaAPATHYHOW (YHKIIUH,
CTETICHHOW (DYHKITUH C IIEJIBIM TTOKa3aTeJIeM.

Ucnonb3oBath Tpaduku GyHKOMA 111 WCCIAEAOBAHHS  TPOIECCOB U
3aBUCUMOCTEH TPU PEIICHUW 3a7ad W3 JIPYruX Y4eOHBIX MPEAMETOB M PEaTbHOU
’KU3HU; BBIpAXXaTh (POPMYyJIaMH 3aBUCUMOCTH MEXK/y BETUMYNHAMMU.

Hauana MaTeMaTH4eCKOro aHajamu3a

OnepupoBaTh  TOHATHSAMHU:  TIOCIEAOBATENBHOCTh, apuPMETHYECKas U
reOMETPUYECKask IPOrPECCHH.

OnepupoBaTh  MOHATUSMU: OECKOHEYHO  yObIBamomiasi reoMeTpudecKas
porpeccusi, cyMmMa 0€CKOHEYHO yOBIBaIOIIEeH reOMETPHUECKOM MPOTPECCHH.

3aiaBaTh MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonb30BaTh CBOMCTBA MOCIENOBATEIBHOCTEM M MPOTPECCUM JJIsl PELICHUS
peanbHbIX 3a7a4 NPUKIATHOTO XapaKTepa.



MHo:KecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, ONIEPALIUHA HAJL MHOKECTBAMMU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar sl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJIICHUM, MPU PELICHUN 3a7]a4 U3 IPYTUX y4eOHbIX TPEAMETOB.

OnepupoBaTh NOHATUAMU: ONPENICIICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

I'eomeTpus
OnepupoBaTh MOHATUAMU: TOUKA, IPsAMasi, IJIOCKOCTh.

[IpuMeHAT, aKCHOMBI CTEPEOMETPUM U CIEJACTBUS W3 HUX TMPU PCEHICHUHU
TCOMETPUICCKUX 3a/1ad.

OnepupoBaTh NOHATHAMU: MAPAIICIBHOCTh U TIEPIICHIUKYISAPHOCTD MPSAMBIX U
TJIOCKOCTEM.

KnaccudunupoBate B3aWMMHOE pAaCIONOKEHUE TPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: ABYTPAHHBIN YIroJl, TpaHU JIBYTPAHHOTO yria, peopo
JIBYTPAaHHOTO yIJIa; JIMHCWHBIA Yroj JIBYTpaHHOTO YIUIa, TpajaycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHUK, BBIMYKIBIA ¥  HEBBIMYKJIBIH
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOIPAHHHUKA, NTPaBUILHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbBI MHOTOTPAHHUKOB (NMHUpaMUja; MPU3MA,
pSIMOYTOJILHBIN Mapasuienenume, Kyo).

KnaccuduimpoBaTe MHOrOrpaHHUKH, BEIOMpAs OCHOBAHUS JIJIs KilacCU(DUKAIIUU
(BBIMTYKJIbIE ¥ HEBBINTYKIIbIE MHOTOTPAaHHUKH; MPABUIIbHBIE MHOTOTPAHHUKH; MPSMbIE
Y HAaKJIOHHBIE TIPU3MBI, TTapasuIeIeIUIebl).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBIICHATH IPUHIIMIIBI TOCTPOSHUSI CEYSHUH, UCTIOB3YSI METO/I CIEOB.

Ctpouth ceueHHss MHOTOTPAaHHUKOB METOJOM CJI€/IOB, BHIMIOJIHATEH (BBIHOCHBIE)
IJIOCKHE YEePTEKH W3 PUCYHKOB IPOCTBHIX OOBEMHBIX (DUTYp: BUI CBEpPXY, COOKY,
CHU3Y.

PemaTe 3a7aun Ha HaXOXKJEHUE TEOMETPUUECKUX BEIWYWH MO 00pasiam Hiu
aNropuTMaM, TPUMEHSAS W3BECTHHIE aHAIUTHYECKHE METONbl TIpU PpEHICHUHU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a7a4 Ha BBIYHMCICHUE PACCTOSHUU MEXKIY IBYMS
TOYKAMH, OT TOYKHU JI0 MPSMOM, OT TOYKHU JI0 TUIOCKOCTH, MEKTY CKPEIIMBAIOITUMUCS
MPSIMBIMH.

Pemate 3amaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIWYWH MO 00pasiam Win
aNropuTMaM, TPUMEHSS W3BECTHHIE aAHAJIWTHYECKHE METONbl TIpU pElIeHUHU
CTAaHJAPTHBIX  MaTeMaTHYECKWX 3aJad Ha  BBIYUCICHHE  YIJIOB  MEXIY
CKPEIIMBAIONIUMHUCA ~ TPAMBIMUA, MEXKIy TMPSMOH U  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.



Boluncnsate 00BEMBI U IUIOMIAM TMOBEPXHOCTEM MHOTOIPAaHHUKOB (MpU3Ma,
nupamMuzia) ¢ NpuMeHeHueM (HOpMyJl; BBIYUCIATh COOTHOUIEHUS MEXAY IMIOAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHATHUSAMH: CUMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh W
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekath, mnpeoOpa3oBbIBATH U MHTEPNPETUPOBATH HMHPOpPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax, MPEACTABICHHYIO Ha 4epTexax H
PUCYHKaX.

[IpumensTs reomeTpuyeckue (akThl JUIsl PELICHUs CTEPEOMETPUUYECKUX 3a/ad,
MIPEIIOJIAraloIuX HECKOJIBKO [IaroB PEIICHUs, €CIIN YCIOBUs IPUMEHEHUS 3a/1aHbl B
ABHOU (popme.

IIpuMeHAT,  OpOCTEHINME  NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUYECKUX 3a1au.

[IpuBOAMTH IPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HHU,
pacro3HaBaTh POSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

IIprMeHATh TONy4YEHHBIE 3HAHUS Ha IIPAKTUKE: aHAJIU3UPOBATHh pEajbHbIC
CUTyallud W TPUMEHATb HW3YYEHHbIE IIOHATUS B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4YEeCKu CHOPMYITUPOBAHHON MPOOIIEMBI, MOJIETUPOBATH peajbHbIe CUTYaIluU
Ha $3BIKE TI'€OMETPUM, HCCIENOBATh IOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
r€OMETPUYECKUX TMOHATUH M TEOpeM, almapara anreOpbl; pemarbh MPaKTHYECKUe
3a71a4M, CBSI3aHHBIC C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYMH.

BepoSiITHOCTH U CTATHCTUKA

Yurtath ¥ CTPOUTH TAOJMIIBI U AHATPAMMEBI.

OnepupoBaTh MOHATUSIMU: CpelHee apudMeThyecKkoe, MeanaHa, Hauboblee,
HaMMEHbIIIEE 3HaUYECHHE, pa3Max MacCHBa YHCIIOBBIX JaHHBIX.

OnepupoBaTh TOHSATUSAMH: CIy4YalHBIM SKCIEPUMEHT (OIBIT) W CiydailHOe
cCOOBITHE, DJIEMEHTAPHOE COOBITHE (DIEMEHTAPHBIM HMCXOJ) CIy4YailHOrO OIIbITa;
HaXOJUTh BEPOATHOCTH B OMbBITAX C PABHOBO3MOKHBIMH CITyYalHBIMU COOBITHSIMHU,
HAaXOJIUTh M CpPaBHHUBATh BEPOATHOCTH COOBITHM B H3yYEHHBIX CIy4YalHBIX
AKCIIEPUMEHTAX.

Haxomute u hopmynupoBath COOBITHS: MepeceuyeHrue U OObEAUHEHUE JAaHHBIX
COOBITHI, COOBITHE, TMPOTHUBOIOJIOXKHOE JIAHHOMY COOBITHIO; TIOJB30BAThCS
auarpaMMamu Jiiepa U GOpMYIION CI0KEHHS BEPOSTHOCTEH MPU PEIICHUH 3a/1a4.

OnepupoBaTh MOHSATUSIMU: YCIOBHasi BEPOSITHOCTb, HE3aBUCHUMBIE COOBITHUS;
HAaXOAUTh BEPOSTHOCTH C ITOMOLIBK IpPaBUJIAa YMHOXEHMS, C IOMOIIBIO JepeBa
CIy4alHOTO OMBITA.

[TpuMeHsTH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS [IPU PEILICHUU 3a/1au.

OnepupoBaTh MOHSATHUSIMU: HCIBITAHUE, HE3aBUCUMBIC WCIBITAHUS, CEpUs
UCIBITAHUM, YCIEeX ¢ HeyAaya; HaXOJUTh BEPOSITHOCTH COOBITHM B CepUu




HE3aBUCUMBIX UCIBITAHUI 10 MEPBOrO yCIEXa; HaXOIUTh BEPOSITHOCTH COOBITUN B
CepuHU UcIbITaHUU bepHyiu.

OnepupoBaTh  NOHATHUAMU: cllyyallHast ~ BEJIMYMHA,  paclpeleicHue
BEPOSATHOCTEH, JUarpaMMa paclpeaeaeHus.

11 KJIACC
AJiredpa M HAYAJIa MATEMATHYECKOI'0 aHAJIM3a
Yucjaa 1 BbIYUCTCHUA
OnepupoBaTh TOHATUAMH: HaTypajdbHOE, II€J0€ YKCJIO; HCIOJIb30BaATh

IPU3HAKU JETUMOCTH LIEJIbIX YHCEI, Pa3JI0KEHHUE YHCIIa Ha TPOCTHIE MHOKUTENN IS
peuieHus 3aaad.

OnepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUAMU: JorapudmM 4Yucia, JACCATUYHBIE U HATypabHBIC
JorapuMsl.

YpaBHeHUS ¥ HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENEHU JIsI MPE0OPa30BaHUS BHIPAKEHUN; ONIEPUPOBATH
MOHATHSIMU: TIOKA3aTEJILHOE YPAaBHEHHE W HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIbI
MOKA3aTeJIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonHaTe  npeoOpa3oBaHMsl  BBIPAKEHUH,  COAEpKAIUX  JIOTapu(MBbI;
OIEepUPOBATH MOHATUSIMU: JIOTApU(PMUYECKOE ypAaBHEHHE M HEPABEHCTBO; pellaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxonuTs penienus npocTelmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSIMHU: CUCTEMA JIMHEMHBIX YpPaBHEHHI U €€ pelIeHue;
UCIIOJIb30BATh CUCTEMY JIMHEHHBIX YPABHEHUH ISl PEIICHUS TPAKTUUECKUX 3a]1a4.

Haxomute pemieHuss mpoCTEUIIMX CUCTEM WU COBOKYITHOCTEW PAIMOHAIBHBIX
YpPaBHEHUN U HEPABEHCTB.

MopenvupoBath peaibHbIE CHUTyallMl Ha S3bIKE aiureOpbl, COCTaBIATH
BBIPA)KCHUS, YPABHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCJIOBUIO 3a/1a4M, UCCIEI0BAThH
MIOCTPOECHHBIE MOJIENIN C UCIIOJIB30BAHUEM anmnapara aireopsl.

DOyHKUUH U TPaPUKH

OnepupoBaTh  TOHATHUSMHU:  TMEpPUOAWYECKass  (QYHKIUS,  TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH dKCTpeMyMa (PyHKITUH, HANOOJbIIIee 1 HAUMEHbIIIEEe
3HaueHus QYHKIMU Ha MMPOMEKYTKE; UCTIOJIB30BaTh UX Ul UCCIENOBaHUS (DYHKIINH,
3a1aHHOU TpaduKoOM.

OnepupoBaTh MOHATHSAMH: TpaQUKH TOKA3aTEIBHOM, JOrapuPMUIECKON U
TPUTOHOMETpUYECKNX (YHKIMIA, n300pakaTh MX HA KOOPAMHATHOW IJIOCKOCTH H
HCMOJIB30BATH JJISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300paxaTh HA KOOPJAMHATHOW IJIOCKOCTH TpaUKU JUHEHHBIX YpaBHEHUU U
WCIMOJIB30BATh UX JUISl PEIICHUSI CHCTEMBI JIMHEWHBIX YPABHEHHUM.

Ucnonw3oBate rpaduku (QyHKUMA [JIsE  UCCIEAOBaHUSA MPOLECCOB U
3aBUCUMOCTEH U3 APYTrUX y4eOHBIX TUCIUILIUH.



HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh MOHATHAMU: HENpepbIBHAs (YHKUUS; NPOU3BOAHAA (DYHKIHH;
UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3NYECKHM CMBICH MPOU3BOAHOW ISl pelleHUs
3a/1au.

HaxoauTe npou3BOJHBIE 3IEMEHTApHBIX (DYHKIUH, BBIYUCISATH MPOU3BOIAHBIC
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOJHYIO JJIs UCCIEAO0BaHUS (PYHKIIMM HA MOHOTOHHOCTb U
AKCTPEMYMBI, TPUMEHSAThH PE3YJIbTATHI UCCIIEIOBAHUS K MOCTPOCHUIO TPaUKOB.

Hcnonp3oBaTh NPOU3BOAHYIO JUIA HAXOXXIACHUS HAWIydlllero pEUICHUs B
IIPUKJIAHBIX, B TOM YHCJIE COLIMATIbHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh  NOHATHSAMHU: TepBoOOpa3zHas W MHTErpaj; I[OHUMAaTh
reoMeTpUYEeCKUi U U3NUECKUN CMBICI HHTErpaa.

Haxonute nepBooOpa3Hble 3JIEMEHTAPHBIX (YHKIUN; BBIYUCIATH UHTErPAI 1O
dbopmyne Hprorona—JleitOuuna.

Pemate mnpuknagHele 3a1adud, B TOM YMCJIE COLUAIBHO-DKOHOMMUYECKOTO H
(du3nUecKoro xapakrepa, CpeACTBAMU MaTEMAaTUYECKOTO aHAIM3a.

I'eomeTpus
OnepupoBaTh MOHATUSMH: NWIMHApPUYECKAass TOBEPXHOCTh, 0Opa3yrolme

[WIMHJIPUYECKON MOBEPXHOCTH; IIJIMHJIP; KOHUYECKash MOBEPXHOCTh, 00pa3yroume
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (LHUJIMHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOYYESHHS TEJl BpaleHUSI.

KnaccudummpoBath B3auMHOE pacronoxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAaHHME CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOW CJIOW, OCHOBAaHWE IIAPOBOrO CIIOSI, BBICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruncnare 00bEMBI M TUIOIMIAAM  TOBEPXHOCTEH  TEN  BpalleHUS,
T€OMETPUYECKUX TeIl C MPUMEHEHUEM (OPMYII.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BIIUCAHHBIN B cepy U ONMMCAHHBIN
okoJo cdepsl; chepa, BiMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BbIYUCHATh COOTHOIIEHUS MEXIY IUIOMIAJASIMU TIOBEPXHOCTEH M 00BEMamMu
MOTOOHBIX TEJL.

N300paxkate u3zydaembie (UTYpl OT PYKH W C MPUMEHEHHUEM TPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbImoTHATh (BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0OBEMHBIX
buryp: Bu cBEpXy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPIPETHPOBATH W  NPEOOPA3OBBIBATH HMHPOPMANHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UrypaxX, MPEACTaBICHHYIO Ha 4YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.



BbINONIHATE ~ ACHCTBUS  CIIOKEHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKE€HHS BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBaMH OHU 00JIaAaroT.

[IprMeHsATh TpaBUIIO Napaljieenuneaa.

OnepupoBaTh MOHATUAMM: JAEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIroJd MEXAy
BEKTOpaMH, CKAJIIPHOE MPOMU3BEJICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIaHApHbIE
BEKTOPBI.

HaxoauTe cymMMy BEKTOPOB U IPOU3BEACHUE BEKTOpPAa HA UYUCIIO, YToJl MEXIY
BEKTOpaMH, CKaJIpHOE NPOU3BEACHUE, pPAcKIaAblBaTb BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3a/aBath MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[IpumeHsaTh reomMeTpuyeckre (akThl sl PeIIEHUs] CTEPEOMETPUUECKUX 3ajad,
IPEIoaraiiX HECKOJIbKO 1IAaroB PEIeHus, €CIU YCIOBUS IPUMEHEHHUS 3aJJaHbl B
ABHOU (popme.

Pemate mpocteiinivie reoMeTpUyYecKHe 3aJaud Ha TNPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/A.

Pemates 3agaun Ha J10Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIEGHUH U
HaX0XJCHHE N'eOMETPUUYECKUX BEJIMYUH MO 00pa3naM WM aJropuTMaM, IpUMEHss
M3BECTHBIEC METO/IbI IIPU PEIICHUH CTaHIAPTHBIX MATEMATUYECKUX 3a]1a4.

[IpuMeHAT,  mpocTedIIMe  MpPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a1a4.

[TpuBOaUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HH,
pacro3HaBaTh MPOSIBIECHUE 3aKOHOB F€OMETPUH B UCKYCCTBE.

[IpuMeHATh TONyYEHHBIE 3HAHHS HA IMPAKTUKE: aHAJU3UPOBaTh pEaJbHbIE
CUTyalldM M TPUMEHSATh M3yUEHHbIE IMOHATHS B MPOLECCE IOMCKA pELICHUS
MaTeMaTU4yecku c(hOpMYJIMPOBAHHON MPOOIEMbI, MOAECIUPOBATh PEATIbHBIE CUTYALIUN
Ha S3bIKE TIEOMETPHUM, MCCIEeOBaThb IOCTPOEHHBIE MOJEIU C HCIIOJIb30BaHUEM
reOMETPUYECKUX TOHATUH M TEOpeM, ammapaTra ajireOphl; pelarb MPaKTUYECKUe
3aJ1auM, CBA3aHHbBIE C HAXOXKJACHUEM [€OMETPUUECKUX BEJINYUH.

BepoSiTHOCTH U CTATHCTUKA

CpaBHUBATh BEPOSATHOCTU 3HAUYCHUH CIy4allHON BEJIMYHMHBI IO PACIPEICICHUIO
WJIY C MIOMOILBIO THATPAMM.

OnepupoBaTh MOHSITUEM MATEMATHYECKOTO OXXKHIAHUS; MPUBOAUTH MPUMEPHI,
KaK MPUMEHAETCS MAaTEMATHUYECKOE OXWJAHWUE CIYyYaMHOM BEJIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUJIAHUE 110 JAHHOMY PAaCIpPEACICHHUIO.

HmeTs mipeicTaBieHne 0 3aKOHE OOJIBIITUX YUCE.

NmeTp npencraBneHUe 0 HOPMAJIBHOM PACIIPEACICHUH.
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