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MNOACHUTEJBHASA 3AIINCKA

VY4ebnblil Kypc «Anredpa U Hayajla MAaTEMAaTUYECKOTO aHAJIM3a» SIBIIAECTCS OAHUM
U3 HamboJiee 3HAYMMBIX B IMpOrpamMMe CpeHEero o0IIero oopa3oBaHUs, MOCKOIBKY, C
OJTHOM CTOPOHBI, OH OOECTeYMBaET MHCTPYMEHTAJbHYI0 0a3zy s H3Y4YEHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrol CTOpPOHBI, (POPMHUPYET JIOTHYECKOE H
a0CTpaKTHOE MBIIUICHHE OOyYaronMxcsi Ha YpOBHE, HEOOXOJUMOM ISl OCBOCHHS
UH(GOPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH M JPYTUX ITUCHUIUIMH. B
paMKax JTaHHOTO Y4eOHOro Kypca 00ydJarouuecs OBJIaJIeBalOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOM HayKu, KOTOpass (OpMYyIUPYET CBOU IOCTHKEHHS B MaTeMaTHYECKOU
dbopme.

VY4eOnblil Kypc anreOphl ¥ Hauall MaTeMaTUUYEeCKOTO aHaIM3a 3aKiIa/IbIBA€T OCHOBY
JUIA YCHEIIHOTO OBJaJACHUS 3aKOHAaMHM (U3UKU, XHUMHHU, OWOJNOrMHM, HNOHUMAHUS
OCHOBHBIX TEHIEHUUN pPa3BUTHS SKOHOMUKH M OOILECTBEHHOW >KM3HHU, IO3BOJISET
OpUEHTHUPOBAThCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO UCIOJIb30BaTh UX Uil AaJIbHEHIIEro oOpa30BaHus U B OBCEAHEBHOM KU3HHU.
B 10 ke Bpems oBnaneHue aOCTPAKTHBIMH U JIOTMYECKH CTPOTUMHU KOHCTPYKLHSMHU
anreOpbl 1 MaTEMaTUYECKOT0 aHAJM3a Pa3BUBAECT YMEHHE HAXOJAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTHHHOCTb, JOKa3bIBaTh YTBEPKIEHUS C IMOMOUIbI0 WHAYKIUU H
paccykJaTth  JI€AyKTUBHO,  HUCIOJIb30BaTh  00OOUIEHME W KOHKPETHU3ALUIO,
abcTparupoBaHHE U aHAJIOTHIO, (POPMUPYET KPEATUBHOE U KPUTHUUECKOE MBIIIJICHHE.

B xonme wu3ydenus yueOHOro Kypca «Auredpa U Hadajga MaTeMaTHYECKOTO
aHayiM3a» OO0ydyarolMecss MOJy4YaloT HOBBIM ONBIT pEHIeHHs NPUKIATHBIX 3azad,
CaMOCTOSATENILHOTO TOCTPOCHHUSI MAaTEMaTUYECKHX MOJENel pealbHbIX CUTYyalui,
MHTEPHPETALNHA TOJYYCHHBIX PEIICHHM, 3HAKOMSTCS C MPUMEPAMH MaTeMaTUYECKHX
3aKOHOMEPHOCTEMN B MPUPOJIE, HAYKE U UCKYCCTBE, C BBLAAOIIUMUCS MATEMATHYECKUMHU
OTKPBITUSIMUA U UX aBTOPAMH.

VYuebubiit Kypc o007agaeT 3HAYUTENIBHBIM BOCHHUTATEIBHBIM MOTEHIIUAIOM,
KOTOPBIM  peanu3yeTcss Kak d4epe3 ydeOHbI  MaTepuasl, CIOCOOCTBYIOIIMIA
(GOpMHPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS, TaK M uepe3 cneuupuky ydeOHOM
JESTeNIbHOCTH,  TpeOyromel  MPONOJDKUTENbHOM  KOHIEHTpAlUMd  BHUMAaHMUS,
CaMOCTOSATENIBHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYEHHBIA pe3ynbTar.

B ocHoBe Meroauku 00yuyeHus aireOpe ¥ HayajiaM MaTeMaTHYeCKOro aHaiau3a
JICKUT NE€ATEIbHOCTHBIA MPUHIUIT O0yUYEeHHUS.

B crpykrype yueOHOro Kypca «Airebpa M Hadajga MaTeMaTUYECKOTO aHAIU3a»
BBIZICJNICHBl  CJIEAYIOIIME  COAEpP)KATEIbHO-METOAWYECKHEe  JuHuUU: «Yucma wu
BBIYMCICHUSY, «DyHKIMU W Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauaia
MaTeMaTUYeCKOro aHaiau3a», «MHoxecTBa U Jioruka». Bce 0OCHOBHBIE coiepxKaTeNbHO-
METOAMYECKUE JIMHUM H3Y4aloTCs Ha MPOTSHKEHUM JABYX JIET OOy4YeHUsi Ha YpPOBHE
cpenHero o0Oiero oOpa3oBaHUs, €CTECTBEHHO IOMOJHSS IpYr JIpyra U IMOCTENEHHO



HACBIIASICh HOBBIMH TeMaMH U pazfenaMu. JlaHHbI y4eOHBI Kypc SBIsETCS
WHTEIPATUBHBIM, IOCKOJbKY OOBEIMHSIET B ce0e COAepKaHHE HECKOIbKUX
MaTEeMaTHYECKUX JUCLUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETPHsI, MaTeMaTHYECKH
aHaJu3, TEOpUs MHOXKECTB, MaTeMaTWyeckas Jioruka u npyrue. [lo mepe Toro kak
oOy4aronyecs: OBIaJeBaloT BCE 0osiee MMPOKUM MATEMATHYECKUM amnmnapaTroM, Y HUX
nocieAoBaTeIbHO  (GOPMUPYETCS M COBEPLICHCTBYETCS  yYMEHHE  CTPOHTH
MaTE€MaTUYECKYI0 MOJIENb PEajJbHON CUTYyallud, NPUMEHATh 3HAHUS, MOJYYEHHBIE MTPU
U3YYCHUH Y4YeOHOro Kypca, [JIsl PELICHUS CaMOCTOSITENbHO C(HOpMyIHpOBaHHOMN
MaTEeMaTUYECKOM 3a/1auM, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpHo-MeTouYecKass JuHUSA «Yuciaa ¥ BBIUMCICHUS» 3aBEpIIACT
¢dbopMUpOBaHNE HABBIKOB HCIIOJIb30BAHUSA JEHCTBUTENBHBIX YHCET, KOTOpOE OBLIO
HayaTo Ha YpPOBHE OCHOBHOro oOmiero ooOpazoBanus. Ha ypoBHe cpennHero oOiiero
oOpa3oBaHMsl 0co00€ BHUMaHHE yHAEISETCsl (POPMUPOBAHUIO HABBIKOB PALMOHAJIBHBIX
BBIUHCJICHUM, BKIIOYAIOUINX B ce€0sl MCIOJNb30BaHUE PA3IMYHBIX (OpPM 3amMcH 4ucia,
YMEHHUE JIeNlaTh NPUKUAKY, BBIIOJHATh NPUOJMKEHHBIE BBIYMCICHUS, OLICHUBATh
YHUCJIOBBIE BBIPAKEHHUS, pabOTaTh € MAaTEMAaTHUYECKHMMH KOHCTaHTaMH. 3HAaKOMBbIE
00y4aronIMMCsi MHOKECTBA HATYPaJIbHBIX, LIEJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
YHCEJN AOTMOIHAIOTCS MHOKECTBOM KOMILJIEKCHBIX YUCEN. B KaKOM M3 3TUX MHOKECTB
paccMaTpuBalOTCA CBOMCTBEHHbBIE €My clielu(UyecKkue 3afadyd M ONepaluu: JeJIeHUue
HalEJI0, ONEPUPOBAHME OCTATKAMH HAa MHOXECTBE LIEJBbIX YHCEN, OCOObIE CBOMICTBA
pPAalMOHAIBHBIX W HMPPAUMOHAIBHBIX YHUCEN, apU(PMETUUYECKUE OIepaluu, a TaKxKe
W3BJICUCHHE KOPHS HaTypaJlbHOW CTENEHM Ha MHOYKECTBE KOMIUIEKCHBIX YHCEI.
brmaromapss 1mocienoBaTeIbHOMY PAaCIIMPEHUI0 Kpyra MCHOJB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH HMX HPHUMEHEHMS JUIsl PEIICHMS pPa3IudHbIX 3a/1a4
dbopmupyeTcsi NpeACTaBICHUE O E€AUHCTBE MAaTEMATHKHM KaK HAaykKu U €€ poJid B
MOCTPOEHUU MOJENEH pEealbHOr0 MHpa, IIUPOKO MCHOJB3YIOTCS 0000IIeHHEe |
KOHKpETH3aLusl.

JIuans «YpaBHEHUST M HEPABEHCTBA» pEANM3YETCS HA MPOTKEHUU BCETO
o0y4eHHUsI Ha ypOBHE CpeaHero oOiiero o0pa3oBaHus, MTOCKOJIbKY B KaXXJIOM pasjelie
[IporpamMmMbl TpelyCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3anad. B  pesynbTaTe
oOydJaroniecss OBJIAJEBAIOT PA3IMYHBIMM METOAAMH PpEUIEHUS PALMOHAIBHBIX,
UPpALMOHATIBHBIX, TIOKA3aTENbHBIX, JIOTapU(PMHUUECKUX U TPUTOHOMETPUUYECKUX
YpPAaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3a]ay, COJEpXKallhX IapaMeTphl.
[lony4yeHHble yMEHUS IIMPOKO UCIHOJIB3YIOTCS TPU HCCIAEAOBAHUM (PYHKIUN C
MOMOILbIO MPOU3BOHOM, MPU PELICHUU MPUKIAJAHBIX 3a7a4 W 3aJa4 Ha HaXOXKICHUE
HAauOONBIINX M HAMMEHbIIUX 3HaueHuWW ¢yHKuuu. JlaHHas coxep)karenbHasl JUHUA
BKJIFOYAET B ceOsl Takke (GOpMHUPOBAHWE YMEHHUN BBIMOIHATH Pacu€Thl 10 (hopmysam,
npeoOpa3oBaHus  PALMOHAIBHBIX, HUPPAlMOHAIBHBIX U  TPUTOHOMETPUYECKUX
BBIPOKEHUM, a TaKXKe BBIPAXKEHHM, COJAEp)KallMX cTeneHu u jorapudmel. braromaps



M3YYEHHIO anreOpandyeckoro Mmarepuajia MpPOUCXOAUT  JalibHEHIee pa3BUTHE
ITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIICHUSI 00Yy4arOImUXCsi, POPMUPYIOTCS HaBBIKU
JNEAYKTUBHBIX PacCyKJI€HUM, pabOThl C CHUMBOJBHBIMU (POPMAMH, IPEICTABICHUS
3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BHJE pABEHCTB W HEpaBeHCTB. AujreOpa
npeiaraeT 3G PpeKTUBHbIE UHCTPYMEHTHI JIJIsl PELIEHUSI IPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 33a4, HATJSIHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK S3bIKA HAYKH.

CopepxarenpHo-MeTOMYecKass JUHUSA  «DyHKIUM U TpaduKU»  TECHO
HepeIieTaeTCs ¢ APYTUMH JUHUAMH Y4eOHOTO Kypca, MOCKOJbKY B KAKOM-TO CMBICIE
3a1a€T  TOCJIENOBAaTENBHOCTh  M3Y4YEHUs  Marepuayna. 3ydeHue  CTENeHHOM,
[OKa3aTEeNbHOM, JIOrapu(MUUECKONH U TPUTOHOMETPUUECKUX (DYHKIUH, UX CBOMCTB U
rpaduKoB, HCMOJb30BaHME (YHKUMN JUIs pelleHus 3afad U3 JPYruX Y4eOHBIX
IIPEAMETOB M PEATBHOM KU3HU TECHO CBA3AaHO KaK C MATEMAaTHUYECKUM AHAIU30M, TAK U
C pelIeHHEeM YypaBHEHMH M HepaBeHCTB. I[Ipu 3ToM Oonbllioe BHUMaHHUE YJIENsIEeTCs
(GOpMUPOBAHNIO YMEHHUS BBIPAXATh (POpPMyJaMH 3aBUCHUMOCTH MEXAY pa3IMuHbIMU
BEJIMYMHAMU, WCCIEAO0BATh MOJyYEHHbIE (PYHKIUHU, CTPOUTH MX rpaduku. Marepuan
ATOM COZEPKATEIBHON JINHUY HALEJIEH HAa PA3BUTHUE YMEHHUUM U HABBIKOB, MO3BOJISIOIINX
BBIPA)XATh 3aBUCMMOCTH MEXJy BEJIMYMHAMH B Pa3IU4YHOW (opMe: aHAIUTUYECKOH,
rpaduyeckoil u cioBecHol. Ero n3yueHnue cnocoOCTByeT pa3BUTHIO aITOPUTMUYECKOTO
MBIIIEHHS], CIOCOOHOCTU K 000OLIEHUIO M KOHKPETU3ALUH, UCTIOIb30BaHUIO aHAJIOTUH.

ConepxarenpHas JmHUSA «Hayana MareMaTH4ecKoro aHanu3a» IO3BOJIIET
CYLIECTBEHHO PACIIMPUTH KPyr KaK MaTEMAaTHUYECKHUX, TaK W NPUKIAJHBIX 3a7ad,
JOCTYMHBIX 00YYarOIIMMCsl, TaK KaK Y HUX TOSBIISETCS BO3MOXHOCTb CTPOUTH Ipaduku
CJIOKHBIX (DYHKLMH, OTPEAEIATh UX HauOOJbIINE U HAUMEHBIIINE 3HAUEHUS, BBIYUCIIATD
wioniaan Guryp u o0bEMbI TeJ, HAXOAUTh CKOPOCTH U YCKOPEHHUs mpolueccos. J(aHHas
COZIepIKaTeNIbHAS JIUHUS OTKPBIBAET HOBBIE BO3MOKHOCTH TOCTPOECHHSI MATEMATUYECKHAX
MOJENEN pPEANbHBIX CHTYalHH, IIO3BOJISIET HAXOAWTh HAWIydllee pENIEHUE B
NPUKIAAHBIX, B TOM YHUCJIE COLHAIBHO-D)KOHOMMYECKHUX, 3a7adyax. 3HAKOMCTBO C
OCHOBaMHM MAaTE€MaTHYECKOr0 aHallu3a CHOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO,
(OpMaIbHO-JIOTHYECKOTO ¥ KPEAaTUBHOIO MBIIUICHUS, (OPMUPOBAHUIO yMEHUUN
pacro3HaBaTh NPOSIBICHUS 3aKOHOB MATEMaTMKU B HAayKe, TEXHUKE U MCKYCCTBE.
OOyuaroiiyecs y3HAIOT O BBIJAIOIIMXCS PE3YNbTAaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTEeMaTHKHU KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKas IMHUSA «MHOXECTBA U JIOTUKa» BKJIIOYAET B ceOs
AJIEMEHTHI TEOPUU MHOKECTB U MAaTEMATUYECKOM JIOTUKHU. TeOpEeTUKO-MHOKECTBEHHBIE
MIPEACTABIICHUS] TPOHM3BIBAIOT BECh KypC IIKOJIBHOM MATEMATHUKA W MPEIJIararor
HauOosee yHHMBEpPCAJIbHBIA S3bIK, OOBEIMHSIOIIMNA BCE pa3lieibl MaTeMaTUKH U €€
IIPUJIOKEHUN, OHU CBS3BIBAIOT pAa3Hble MATEMaTUYECKUE JHUCLMIUIMHBI U MX
NPWIOXKEHUsI B efuHoe 1enoe. [loaToMy BaKHO AaTh BO3MOXKHOCTH OOy4arouemycs
[IOHAMATh  TEOPETUKO-MHOKECTBEHHBI  SI3IK ~ COBPEMEHHOM  MAaTEMaTUKUd WU



WCIIOJIB30BaTh €r0 ISl BBIPAKEHHS CBOMX MbICHEH. J[pyruM BakKHBIM TMPU3HAKOM
MaTEeMaTUKU KaK HayKH CIEIyeT MPU3HATh CBOMCTBEHHYIO € CTPOTOCTh 00OCHOBAHUM
U CIeJIOBaHUE OMPENCIEHHBIM TIPaBUIaM IMOCTPOSHUS T0Ka3aTEIbCTB. 3HAKOMCTBO C
DJIEMEHTaMH MAaTEeMaTHYeCKOW JIOTUKH CIOCOOCTBYET pPAa3BUTHIO  JIOTHYECKOTO
MBIIIUICHAST O0YyYaloluXcs, TO3BOJSET UM CTPOWTH CBOHM PACCYKICHHS Ha OCHOBE
JIOTUYECKUX TIPABUI, (DOPMUPYET HABBIKH KPUTHUECKOTO MBITTUICHHUS.

B yuebHOM Kypce «AnreOpa u Hayajla MATeMaTHIECKOTO aHAIIN3a» MMPUCYTCTBYIOT
OCHOBBI MAaTE€MaTHYEeCKOIO0 MOJEITUPOBAHUS, KOTOPHIE TPU3BAHBI CIIOCOOCTBOBATH
(OpPMHPOBAHHUIO HABBIKOB TOCTPOSHUSI MOJIEJICH peabHBIX CHUTYaIlui, MCCIEIOBaHUS
TUX MOJeJIed ¢ TIOMOIIBIO ammapara anreOpsl W MaTeMaTHYeCKOTO aHaju3a,
WHTEPIPETANHA TIOJYICHHBIX PEe3ylbTaTOB. Takue 3amaHus BIUICTCHBI B KAXKIBIA W3
pa3mesoB TPOTPaMMBI, IIOCKOJBKY BECh MaTepHall y4YeOHOTOo Kypca IIHPOKO
UCTIONIB3YETCSl  JUIsl  pEIICHWs TPUKIAAHBIX 3amad. [lpm  pemeHun  peanbHBIX
MPaKTUYECKUX 3a7a4 0OyJaronIruecs: pa3BUBAIOT HAOIMIOAATEIIBHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsi, HUCMHOJb30BATh aAHAJOTHIO, O0000IIaTh W
KOHKPETH3UPOBaTh MpodsieMy. JlesTeapsHoCTh 0 (OPMHUPOBAHUIO HABHIKOB PEIICHUS
MPUKIAIHBIX 3a7a9 OPTaHU3YETCS B TPOIECCe M3YYCHHS BCEX TEM Y4eOHOro Kypca
«Anrebpa 1 Hayajla MAaTeMAaTHYECKOTO aHATTN3ay.

Ha wm3yuenue ydeObHOrO Kypca «AnreOpa W Hadajla MaTeMAaTHYECKOTO aHAIU3a»
orBoauTcs 272 yaca: B 10 kimacce — 136 gacoB (4 yaca B Henmento), B 11 kimacce — 136
yacoB (4 Jaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Yucia 1 BIYMCICHUS

Panmonanbupie uyucia. OOBIKHOBEHHBIE M JIECATUYHBIE JIpOOM, MPOLIECHTHI,
OeckoHeuHbIe nepuoanyeckue aApoou. [lpumenenne apodeit 1 MPOLEHTOB IS PEIICHMUS
NPUKJIAIHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHON KU3HHU.

JlelicTBUTENbHBIE  4YKCla. PanMOHANIbHBIE W HPPALMOHAJBHBIE  YHUCIIA.
ApudmeTnueckre onepamnuu ¢ 1eHCTBUTEIbHBIMU YHCIaMu. Moyb JeCTBUTENEHOTO
yucia U ero cBoiicta. [IpubiamkEHHbIE BEIYMCICHUS, TIPaBUIa OKPYTICHUS, TPUKUIKA
Y OLICHKA pEe3yJIbTaTa BEIYMCICHUI.

Crenenp ¢ neisIM nokasareiieM. buaom HeroroHa. Mcnonp3oBaHne moaxoasmen
(dbopMbl 3amUCH  ACHCTBUTENBHBIX YHCEN [JIl PEIICHHUs MPAKTUUYECKUX 3a1ad U
IIPEACTABIICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEINEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcma. CaoiicTBa Jsorapudma. JlecaTuuHble M  HaTypaJibHbIE
norapu@Msl.

CuHyC, KOCHHYC, TaHIE€HC, KOTAaHT€HC YHCIJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHCJIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MPEOOpa3OBaHUs. Y paBHEHUE, KOPEHb YPABHEHHS.
PaBHOCUIBHBIE ypaBHEHUST W  YypaBHEHMs-CIeACTBUs. HepaBeHCTBO, pemieHue
HEpPABEHCTBA.

OCHOBHBIE METOJIbl PELIEHUsI LENbIX W APOOHO-pallMOHANBHBIX YpPaBHEHHH H
HEpPAaBEHCTB. MHOro4jIeHbl OT OJHOW MEepeMEeHHON. J[leneHne MHOrodsieHa Ha
MHOTOWIeH ¢ ocTaTkoM. Teopema be3y. MHorowiensl ¢ 1einbiMu Kod3(ppuiueHTamu.
Teopema Buera.

[IpeoOpazoBaHus YUNCIOBBIX BBIPAKEHUM, COACPKAIINX CTEIIEHN U KOPHH.

NppannonaneHbie ypaBHEHUsA. OCHOBHBIE METOJbl PEIICHHUS HPPALUOHAIBHBIX
YPaBHEHUM.

ITokazarenbHbie ypaBHEHHsS. (OCHOBHBIE METOJIbI PEIICHUS] IOKA3aTEJIbHBIX
YpaBHEHUM.

[IpeoOpazoBanue BeIpaXEHHH, COACPKANTUX JTOTApU(MBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METO/bI PELICHUS JOrapu(PMUYECKUX
YpPaBHEHUM.

OcHoOBHBIE TPUTOHOMETPHUUECKHUE bopMyIBL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUU. PeleHne TPUroHoOMETpUYECKUX YPABHEHUH.



Pemienne cucrem JMHEWHBIX YypaBHEHUMW. Martpuima CHCTEMBI JIMHEHWHBIX
ypaBHeHUI. OmnpenenuTenb MaTpUIbl 2X2, €ro reOMeTpUYECKUN CMBICI U CBOMCTBA,
BBIYMCJIICHHE €r0 3HA4YEHUS, NPHUMEHEHUE ONPENCNIUTEN Uil PELICHUs CHCTEMBI
JMHEWHBIX ypaBHEHUW. PenieHne mpuKIaaHbIX 3aa4 ¢ TOMOIIbIO CHCTEMBI JIMHEHHBIX
ypaBHeHHi. FcciaepoBaHue TMOCTPOEHHOM MOJAEIM C IOMOILIBKO MaTpull U
ONPEACTIUTEIICH.

[locTpoeHne MareMaTUYEeCKUX MOJEIEU pPEATbHOW CUTyallud C IOMOIIBIO
ypaBHEHH U HepaBeHCTB. [IpuMeHEHUWE YypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJ1ad U 33/1a4 U3 Pa3IMYHbIX 00JacTell HAYKU U peabHOM KU3HU.

DOyHKUUM U TpaduKku

OyHkuus, crnocodsl 3amanus (QyHkuud. BsaumHOo oOpaTHBIE  (QYHKIUU.
Kommnosumms @yukuuii. ['paduk pyHkuun. neMeHTapHble TpeoOpa3oBaHus rpadukoB
GyHKIMH.

OOnacTe ompeneneHUs: U MHOXKECTBO 3HaueHUM QyHkuuu. Hymu ¢yHKumm.
[TpomexyTku 3HaKomocTostHCTBa. UETHble M Heu€THble (yHkuuu. [lepmonmnueckue
¢ynkuun. IIpoMexyTKM MOHOTOHHOCTH (yHKIHMH. MakCMMyMbl ¥ MUHHUMYMBI
¢dbyukiuu. Hanbomnbiee u HauMeHblIee 3HaUeHUs (DYHKITUU HA TPOMEKYTKE.

JIluneliHasg, KBaJpaTU4Hass M JPOOHO-NMHEWHAas (QYHKIMHU. DJIEMEHTapHOE
HCCJIEJOBAaHUE U TOCTPOCHUE UX IPAPUKOB.

CrenenHass (yHKUMS C HAaTypaJbHbIM M IEJbIM ToKa3aTteneM. EE cBolicTBa H
rpaduk. CBoiicTBa U rpaduk KOpHs N-Oi cTeneHW Kak (yHKUHUU OOpATHOM CTENEHU C
HaTypaJbHbIM I0Ka3aTeJIeM.

[TokazatenpHass u Jsorapudmuyeckas ¢GyHKIUHA, HX CBOMCTBA H Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKIHMA 71 pelIeHNs YpaBHEHUH.

TpuroHomeTpuyeckas OKpy>KHOCTb, ONPEIEICHUE TPUTOHOMETPUUYECKUX (DYHKIIUMA
YUCJIOBOTO apryMEHTAa.

@OyHKIMOHANbHBIE 3aBUCHMOCTH B peajbHBIX Mpolleccax U siBjaeHusX. I'paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Hayaja MmaTeMaTH4ecKOro aHajaimnsa

ITocimenoBaTensHOCTH, CHOCOOBI  3aJaHUsA  IOCjenoBaTelIbHOCTEH. MeTtos
MaTeMaTUYECKOW HWHAYKUMHA. MOHOTOHHBIE M OTPaHMYEHHBIE IOCIIEIOBATEIBHOCTH.
HcTopusi BO3HUKHOBEHHUS! MATEMATUYECKOT0 aHajIM3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas M TeoMeTpUueckas Hporpeccuu. beckoHeuHo yObIBarolas
reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOUIEH TI'€OMETPUUYECKON
nporpeccuu. JIMHEHHBIM U 3KCHOHEHUHMAIbHBIA pocT. Yucno e. dopmyiia CIOXKHBIX
pOLEHTOB. Mcnonb30BaHne MPOrpecCuu Ul PEIIEHUS PEaIbHbIX 3aa4 IIPUKIIAIHOIO
XapakTepa.

HenpepoiBable GyHKIIMHM ¥ UX CBOMCTBA. TOYKHU pa3pbhiBa. ACUMITOTH TpauKoB
¢ynkumii. CBoCcTBa (DYHKIIMI HEMpEepbIBHBIX Ha OTpe3ke. MeToll HMHTEpBaJoB i



pelieHusi HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (PYHKIMM AJI peLIeHHs
3az1ay.

[lepBass u BTOpas mpousBojaHble GyHKIMH. OnpeneneHue, reOMETPUUYECKUA U
(¢u3nyecKuii CMBICT IPOU3BOIHOM. YpaBHEHUE KacaTeIbHOU K rpa@uKy (pyHKIHH.

[IpousBoaHble sneMeHTapHbIX (yHKUuH. IIpon3BosHas cymMMmbl, HNpPOU3BENCHMUS,
YaCTHOTO M KOMIO3UIUU (QYHKLIUH.

MHoKecTBa M JIOTMKA

MHO0XeCTBO, Oonepanyy HaJl MHOXKECTBAMHU M UX CBOWCTBaA. /narpammsl Disiepa—
Benna. IIpumeHeHne TeOpEeTUKO-MHOKECTBEHHOIO anmapara JUisl ONUCAaHUsl peabHbIX
IPOLIECCOB U SIBJICHUM, TP PEIICHUH 3a]a4 U3 IPYTUX YYEOHBIX IIPEIMETOB.

Omnpenenenne, Teopema, CBOMCTBO MAaT€MaTU4YECKOrO OOBEKTa, CIEICTBUE,
JIOKa3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KUIACC

Yucaa 1 BBIYUCTCHUSA

Harypanbhubie u nensle uncina. [[pumenenrne npu3HakoB IETMMOCTH LENbIX YUCET,
HanOobpIIui 001wMil genurtens (nanee — HOJl) u Hanmenbliiee o01iee kpaTHoe (fanee —
HOK), ocratkoB mo moaymnto, aaroputvMa EBkiauja miis penieHus 3aaad B LEJbIX
qucax.

KowmrmiekcHbie uncna. AnreOpauwdeckas ¥ TpUrOHOMeTpuueckas (OpMbl 3alUCH
KOMILJIEKCHOTO 4ucia. Apu@MeTHdyecKue Omnepalud ¢ KOMIUIEKCHBIMH YHCIaMHU.
N3o0pakeHre KOMIUIEKCHBIX YMCEI Ha KOOpJAWHATHOU miiockocTu. Popmyna Myaspa.
Kopnu n-oii cteneHn u3 KOMIUIEKCHOTO uKcaa. [[puMeHeHne KOMIUIEKCHBIX YUCEN IS
perieHus: GU3NUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

CucrteMa M COBOKYIMHOCTh YPaBHEHUI U HEPaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbHBIC HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHM c IIOMOILIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PellieHne TpUroHoMeTpU4eCKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PEIICHUS TTOKA3ATEIbHBIX U JOTapU(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAITMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHHS CHUCTEM U COBOKYMHOCTEH palliOHAJIbHBIX,
UppALMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(MUYECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMApAMETPAMHU.

[IpumeHeHue ypaBHEHHM, CUCTEM W HEPABEHCTB K PEIICHUIO MATEMATHYECKUX
3a7a4 W 3a7a4 W3 Pa3IMYHBIX 00JacTedl HAyKu M peajbHOM >KU3HU, MHTEpIpeTaIus
MOJTYYEHHBIX PE3YJIHTaTOB.

DYyHKIUHU U TPAPUKHU



I'padpuk xommosunmu ¢yHKuA. ['eomerpuueckue o00pa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue QyHKIIMH, UX CBONCTBA U TPaUKH.

['paduueckue MeTobl pelieHus: ypaBHEHU U HEpaBEHCTB. ['paduyeckrue MeTO b
pelIeHns 3a1a4 ¢ mapameTpaMu.

Hcnonp3oBanne rpadukoB (DyHKIMA a1  WCCICAOBAHMS  TIPOIECCOB U
3aBHCHMOCTEH, KOTOpbI€ BO3HHKAIOT MpPU pEHICHUH 3a7ad M3 JPYruX Y4eOHBIX
IPEAMETOB U PEATTLHOM KU3HMU.

Hayajna MaTeMaTH4eCcKOro aHajamn3a

[IpuMeHeHre NPOU3BOJHOM K UCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTh U
skcTpeMyMmbl. HaxokneHre HauOOJbIIEro M HAaMMEHBIIEr0 3HAYEHUN HENpEepbIBHON
(yHKLIHMH Ha OTpPE3KE.

[IpuMeHeHrne TNPOM3BOJHOM I HAXOXACHUS HaWIydllero pelIeHUus B
MPUKIAAHBIX 3aJa4ax, A1 ONpPENENICHUsT CKOPOCTH U YCKOPEHHS MPOLEecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE€ CBOWMCTBO  mepBooOpa3zHbiX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHNs TepBOOOPA3HbIX.

WNurerpan. ['eomerpuyecknid CmbIC HMHTErpajia. BeluuciaeHue omnpeneiaéHHOro
uHTerpana no gpopmyne Hetorona-Jleitonuna.

[IpuMeHeHre uHTerpansa A HaXOXKACHUs TUIOMAAel mIoCKuX Guryp u o0bEMOB
r€OMETPUYECKHUX TEII.

[Ipumepst  pemiennit  nuddepeHIHaIbHBIX  ypaBHEHUH. MaTtemaTtnyeckoe
MOJIETTUPOBAHUE PEaIbHBIX MPOLIECCOB C MOMOIIBI0 JU((HEepeHIINaTbHBIX YPaBHEHHI.



IVNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA
1 HAYAJIA MATEMATHUYECKOT'O AHAJIN3A» (YTJIYBJIEHHBIM YPOBEHD)
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIMU OOYYAIOMIErocs Kak aKTUBHOTO WU
OTBETCTBEHHOTO YJIEHA POCCHUHCKOr0 OOIIECTBA, MPEJCTABICHUE O MaTeMaTUYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHUM, TPOIIEAYP TPAKIaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYToe€), YMEHUE B3aUMOJCHCTBOBATh C COIMATBLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSMU U HA3HAUCHUEM,;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOPMUPOBAHHOCTh POCCHUMCKONW TIpaKJaHCKOM HIACHTUYHOCTH, YBAXKECHHUS K
MPOIUIOMY W HACTOSIIIEMY POCCUHCKOW MaTEMaTHKW, [IEHHOCTHOE OTHOIICHHE K
JOCTUKEHUAM POCCHUICKMX MAaTEMATHKOB M POCCHICKOW MaTEMaTHYECKON IIKOJIBI,
MCIIOJIb30BAHUE ITUX JOCTHKEHUM B IPYTUX HayKaX, TEXHOJOTUSX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHWE JyXOBHBIX LIEHHOCTEH POCCUIICKOrO Hapoaa, C(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHUSA, STUYECKOTrO TOBEJCHHUS, CBS3aHHOTO C IPAKTHYECKUM
MIPUMEHEHUEM JOCTUKEHUW HAYKH U JEATEIbHOCTBIO YUYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, PEIICHUN, PACCYKIECHUW, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acCIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHSI NMPUMEHATh MaTEMaTUUYECKHWE 3HAHUS B HMHTEpecax
3I0pOBOTO W 0O€30MacHoro oOpa3a »KW3HU, OTBETCTBEHHOE OTHOIIECHHUE K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJTAaHCHPOBAHHBIM PEXUM 3aHATHH MW OT/bBIXa,
peryisipHas pusnyeckas akTUBHOCTD), (PU3NUECKOE COBEPIIICHCTBOBAHNE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIHLHOMN €SI TEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYZly, OCO3HAHUE IIEHHOCTU TPYAOTIO0HS, HHTEPEC K Pa3InYHBIM
chepaMm TPOPECCHOHAIBHON NEATELHOCTH, CBS3aHHBIM C MaTeMaTUKOW H e€
MPWIOKEHUSIMUA, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oynymiel mnpodeccuu u
peaau30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IIJIaHbI, TOTOBHOCTH M CIIOCOOHOCTHh K
MaTeMaTUYECKOMY OOpa30OBaHUIO W CaMOOOpa30BaHUIO HAa MPOTSIKEHUHM BCEH KU3HH,
FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUYECKUX 3a/1ad MATEeMaTUYECKOU
HaIpaBJICHHOCTH;



7) 3K0JIOrH4€CKOro BOCIIMTAHMS :

c(hOpPMHUPOBAHHOCTH IKOJOTHIECKON KyJIbTYpPbl, TOHUMAHHUE BJIUSHHS COIUATHLHO-
AKOHOMHMYECKUX TMPOIECCOB Ha COCTOSSHUE NPUPOJHOM U COLMAIBHON Cpelbl,
OCO3HaHME TIJ00AJILHOIO XapakTepa »JKOJOTMYECKUX IMpoOJjieM, OpHEeHTaIlus Ha
IPUMEHECHHE MaTeMaTHYECKUX 3HAHWUM JIJI pelieHus 3ajad B 00JIaCTH OKpYKarouien
cpedbl, TUIAHUPOBAHUE TIOCTYNKOB M OILEHKM HMX BO3MOXHBIX MOCIEICTBUN st
OKPYXarouen Cpebl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH W OOIICCTBEHHOM MPAKTUKH, MOHMMaHUE MaTEeMaTUYEeCKOM HayKH Kak
chepsl YeIIOBEUECKON NEITEIILHOCTH, ATAMOB €€ Pa3BUTHS U 3HAYUMOCTH ISl PA3BUTHS
[UBWIN3ALINY, OBJIQJCHUE S3bIKOM MaTEMaTHKA M MaTeMaTH4YeCKOW KYyJIbTYpOH Kak
CPEJICTBOM  MO3HAHUA  MHpPA, TOTOBHOCTh  OCYHIICCTBJISATH  IPOEKTHYIO U
HCCJICIOBATENIbCKYIO ACATEILHOCTh UHAMBUAYAJIBHO U B TPYMIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUA:

BBISIBIISITh W XapaKTepHU30BaTh CYIIECTBEHHbIC IMPU3HAKK MaTEeMaTHYECKUX
O00BEKTOB, TOHSATUMN, OTHOIICHUM MEXIY IMOHATUAMH, (POPMYIHUPOBATH OINpPEICICHUS
MOHSITUHM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS IS
000011IeHHS U CPABHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAIN3a;

BOCIIPHHUMATh, JOPMYIIHPOBATH U MMPEOOPA30BHIBATH CYKICHHS: YTBEPAUTEITHHBIC
Y OTpUIIaTeIbHbIC, CIUHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC,

BBISIBIISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOPEUHUS B
dakTax, MaHHBIX, HAONIONCHUSIX W YTBEPXKICHUAX, TpeaIaratb KPUTEPUH IS
BBIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUHIL;

JenaTh BBIBOABI C HCIOJIH30BAHMEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIBHO J0Ka3aTeIhCTBA MATEMATHUYECKUX YTBEPKICHHIM
(npsiMBIE W OT TPOTHBHOTO), BBICTPAWBATh APTyMEHTAIIMIO, MPUBOAWTH MPHUMEPH U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATH CIIOCO0 perieHus: yaeOHoM 3amauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
perieHus, BHIOMPaTh HAauOOJee MOIXOANINN ¢ YYETOM CaMOCTOSITEIBHO BBIIETICHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBareabcKkue 1eHCTBUA:

UCIIOJIB30BaTh BOMPOCHI KaK HCCICIOBATCIIBCKUNA WHCTPYMEHT IIO3HAHMS,
(bopMyIUpPOBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTHBOPEUYHE, MPOOJIeMy, YCTaHABIUBATH



HUCKOMO€ U JaHHOe, (HOpPMHpOBATh THUIIOTE3y, APryMEHTHPOBATh CBOKO TO3MIIHIO,
MHEHUE;

IIPOBOJIUTH CAMOCTOSITEJILHO CIUIAHUPOBAHHBIA 3KCHEPUMEHT, UCCIEAOBAHHUE IO
YCTAHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4ecKOoro oOOBeKTa, SBJICHHS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSTEIbHO (OpMYIHpPOBaTh OOOOIICHWSI W BBIBOABI 10 pe3yibTaTam
MIPOBENEHHOIO HAOJIOJEHUS, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PE3yNbTATOB, BHIBOJOB U 0000IIEHNUI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTUE IMIPOILECCa, a TAKKE BBIJBUIATh
IOPEATOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nuHpopmanueii:

BBUSIBIIATH JIeUIMTHI MH(OpPMALUU, JAHHBIX, HEOOXOOUMBIX [JIsI OTBETa Ha
BOIIPOC U JUIS pELIEHUS 3a/1a4U;

BbIOMpaTh MH(GOPMALMI0O U3 HMCTOYHHUKOB PA3JIMYHBIX THUIOB, aHAJIW3UPOBATh,
CUCTEMATU3HPOBATh W UHTEPHPETUPOBATH MH(POPMALMIO PA3IUYHBIX BUAOB U (Hopm
MIPE/ICTABJICHHUS;

CTPYKTYpPUpPOBaTh HMH(POpPMALMIO, MPEACTaBIATh €€ B Pa3NHUHBIX (Qopmax,
WUTIOCTPUPOBATH IpapuuecKy;

OLICHMBATh HAAEKHOCTh MH(MOPMAIMK 10 CaMOCTOSITENIBHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Yy4eOHbIe el cTBUS

OO0menne:

BOCIIPHHUMATh U (HOPMYJIUPOBATh CYXIEHUS B COOTBETCTBHHM C YCIOBUSIMH H
IEIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPA)KATh CBOIO TOYKY 3PCHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO X0y PEIICHUs 3a/1adyd, KOMMEHTHUPOBATh
MOJIyYEHHBI PE3yJIbTAaT;

B XOJ€ OOCYXIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMHI,
MpoOJIEMBI, PEIaeMON 3aJlayi, BHICKA3bIBATh WJICH, HAIICIICHHBIC HAa TOWCK pEIICHUS,
COTIOCTaBIIATh CBOM CYXICHUS C CYXACHUSAMH JPYyTUX YYaCTHUKOB JHayora,
OoOHapy>XUBaTh Pa3Inuue M CXOACTBO IMO3UIIUMA, B KOPPEKTHOU Popme dhopmMyTnpoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

IPEICTABIIATh PE3YyIbTaThl PEIICHHUS 3a7a4d, SKCICPUMEHTa, WCCIICIOBAHMS,
MPOEKTa, CAMOCTOSITEIIBHO BBIOMpPATh (opMaT BBICTYIUICHHS C YYETOM 3a]a4
MIPE3CHTAIUNA U OCOOEHHOCTEH ayTUTOPHUH.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicCTBUS
Camoopranusanus:



COCTaBIISITh IJIaH, QJITOPUTM pEIICHUs 3aJayud, BBHIOMpATh CIOCOO pEeIIeHUs ¢
y4€TOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOI HH(OpMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT !

BJa/IE€Th HABBIKAMM IO3HABATEJIbHOM peQIIEKCHMM KaK OCO3HAHMS COBEpIIAEMBbIX
ACUCTBUIM M MBICIUTENBHBIX TPOIECCOB, WX pPE3yJIbTaTOB, BIAJAETh CIOCOOAMH
CaMONPOBEPKH, CAMOKOHTPOJI Mpollecca M pe3yjbTaTa pPEIICHHS MaTeMaTH4eCKOU
3a]1a4u;

OPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU pPEIICHUU 3a/ayH,
BHOCUTb KOPPEKTUBBI B JEITEIBHOCTb Ha OCHOBE HOBBIX OOCTOATEIBbCTB, IAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEMH;

OLICHMBATh COOTBETCTBUE pe3ysbTaTa LENH U YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTHKEHHSI WM HEJIOCTHKEHUS Ppe3yJbTaTOB JESITEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSATEJBHOCTD:

MMOHUMAaTh M HCIHOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOM W HWHAMBUAYAJIbHOU
paboOThl MpU pElICHUH Y4YEOHBIX 3a7ay, MPUHUMATh LEIb COBMECTHOW AESATEIbHOCTH,
IUTAHUPOBAaTh OpPraHU3allMI0 COBMECTHOM pabOThl, paclpeneisTh BHIBI padoT,
JOTOBapUBaThCs, OOCYXAaTh MpPOLECC M pe3yapTaT padoThl, 00001aTh MHEHHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TIPYNINOBBIX (opmax padoTel (0OCykJaeHus, OOMEH MHEHUH,
«MO3TOBBIE HITYPMBD» U HHBIE), BBIIOJHATH CBOIO 4YacThb paOOThl M KOOPAUHHPOBATH
CBOM JEHCTBHA C APYTMMH WICHAMH KOMaH[bl, OLICHUBATh Ka4E€CTBO CBOETO BKJIAJA B
OOUIHH MPOIYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K «konmy oOyuenus B 10 kiacce oOydaromuidcsl TMOJYYUT CICAYIOIIUE
MpeMETHBIE PE3YIbTaThl MO OTACIBHBIM TEMaM padoyeil mporpaMMbl yueOHOTO Kypca
«Anrebpa 1 HayaJla MaTEeMaTUYECKOTO aHATTN3ay:

Yucia v BBIYUCTICHUSA:

CBOOOJHO OMNEpPUPOBATh TMOHATUSIMU: pAIMOHATBLHOE YHCIIO, OECKOHEYHas
nepuoanudecKkasi Apook, MPOLIEHTHI, UPPAIUOHAIEHOE YUCII0, MHOXKECTBA PaIllMOHATBHBIX
U JEUCTBUTEIBHBIX YKCEIT, MOAYJIb JEUCTBUTEIBLHOIO YHCIIA;

MPUMEHSTH IPpOOU W MPOIEHTHI I PEUICHUs MPUKIATHBIX 3a/7a4 U3 Pa3TUIHBIX
OTpacier 3HaHUU U PEaJbHOU JKU3HU;

NPUMEHSITh NPUOIMKEHHBIE BBIYMCICHUS, TpaBUJia OKPYIJICHUS, MNPUKUIKY H
OLICHKY pe3yJbTara BEIYUCICHUM;



cBOOOHO OMEpPUPOBATH MOHITHEM: CTETIEHb C LEJIBIM MTOKA3aTeIeM, UCTIOIb30BaTh
NOIXOAITYI0 (OpMYy 3alUCH ACHCTBUTEIBHBIX YHCEN IS PEUICHHUS MPaKTHYECKUX
3a/1a4y ¥ NpeJCTaBICHUS JaHHBIX;

CBOOOJTHO ONEPUPOBATH TOHIATHEM: AapUPMETHUYECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOO/IHO OTMIEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTeNeM;

CBOOOZIHO OMepUpoBaTh MOHATUAMM: JOrapudM dUHCIa, JACCATUYHBIE H
HaTypajbHbIE JTOTapU(MBbI;

CBOOOJTHO OMEPUPOBATh TMOHATUSAMH: CHUHYC, KOCHUHYC, TAHTE€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTa;

ONEpUPOBaTh MOHATUAMH: APKCUHYC, AapKKOCHHYC M apKTaHI'€HC YHCJIOBOIO
apryMeHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZIHO ONEpPUPOBAaTh MOHITUSIMH: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh  PAa3jMYHbIE METOJbl pEUIEHUS PALHMOHAJIBHBIX U JPOOHO-
palMOHAIBHBIX YPAaBHEHU, TPUMEHATH METO/I UHTEPBAJIOB JJI PEIICHUS HEPABEHCTB;

CBOOOZIHO ONEpUpoBaThb MNOHSATUSAMM: MHOTOYIEH OT OJHOM IEepeMEHHOM,
MHOTOYJIEH C LEJbIMH KOd((UIMEeHTaMu, KOPHU MHOTOYJIEHA, MPUMEHATH JeJIEHUE
MHOT'OYJIEHa Ha MHOTOYIEH C OCTaTKOM, TeopeMy be3dy u teopemy Buera qns pemenuns
3a/1ad4;

CBOOOZIHO ONEpUPOBATh MOHATHUAMHU: CUCTEMA JIMHEWHBIX YpaBHEHM, mMaTpuua,
ONPENEIUTENIb MATPULBI 2 X 2 U €ro FeOMETPUUYECKUN CMBICII, UCIIOJIB30BaTh CBOMCTBA
onpenenuTess 2 X 2 g BBIYMCIICHHS] €r0 3HAYEHMsI, IPUMEHSATh ONPEICIUTENH IS
pEelIeHUs] CUCTEMbl JHMHEHHBIX YpPAaBHEHHI, MOJAEIHUPOBATh PEAbHBIE CHUTYyallUd C
MOMOILbIO CUCTEMBbI JIMHEWHBIX YPAaBHEHM, MCCIENOBaTh MOCTPOEHHBIE MOJIETH C
ITOMOILBIO MaTPHIL U ONPEJIETUTENECH, NHTEPIPETUPOBATH MTOIYYEHHBIN PE3yNbTaT;

UCIIOJIb30BATh CBOMCTBA ACHCTBUMN C KOPHIMU I TPeoOpa30BaHUsI BhIPAKEHUM;

BBINIOJIHATH MPE0oOpPa30BaHUsI YUCIIOBBIX BBIPAXKEHUHM, COJAEPXKAIIUX CTENEHH C
pPalMOHAIIBHBIM [T0KA3aTEIIEM;

MCIIOJIb30BaTh CBOMCTBa JOrapu(MoB AJii IpeoOpa3oBaHUs JIOTapUPMUUYECKUX
BBIPAKECHUN;

CBOOOZHO OMNEpPUPOBaTh TMOHATUSMU: HUPPALUOHATBHBIC, IIOKAa3aTelbHBIE H
norapu(MHUUYECKHe YpaBHEHMS, HAXOJUTh HUX PEUICHUS C TMOMOIIbI0 PABHOCHUIIBHBIX
MEPEXO0/I0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEMH;

IPUMEHSTh OCHOBHBIE TPHUTrOHOMETpUuYecKrue (opMmynbl s npeoOpa3zoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;



CBOOOHO ONEPHPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHUE, TPUMEHSTh
HeoOXxoauMmbie (GOPMYJBl IS PEIMICHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUUYECKUX
YpPaBHEHUH;

MOJIEJIUPOBAaTh pPealibHbIE CUTYyallMU Ha SI3bIKE aJreOpbl, COCTABIISTh BBHIPAXKCHMUS,
ypaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3a/a4d, UCCIEAOBATH MOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM armmapara aareOphl.

DOyHKUMU ¥ rpauKu:

CBOOOJTHO OIEpPUPOBATh MOHATUAMHU: (YHKUHUS, CIOCOObI 3amaHus (QyHKIUH,
B3aUMHO OOpaTHbIe (YHKIIMH, KOMMO3UIUS (GyHKIUN, rpaduk (YyHKIIMH, BBITTOIHATH
AJIeMEeHTapHbIe TpeoOpa3zoBaHusi rpa@uKoB HYHKIINIA;

CBOOOMHO OIEpPHpPOBaTh MOHATHSAMHU: OO0JIACTh OIpENeJCHUsT U MHOMXKECTBO
3HaYCHUH (PYHKIMH, HYTH (PYHKITUH, TIPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO  ONEpUpOBaTh TMOHATUSMHU: UYETHBIE U  HEUETHbIE  (DYHKIIHH,
nepuonyeckue (PyHKIMHM, MPOMEKYTKH MOHOTOHHOCTH (YHKIHMH, MaKCUMyMbl U
MUHAMYMBI ~ (YHKIIMW, HauOOJbIllee W HAaWMCHbIIee 3HaYeHWe (QYHKIUA Ha
MIPOMEKYTKE;

CBOOOJHO OTEpUPOBATh TMOHATHSMHU: CTETICHHAs (YHKIMS C HATypaJbHBIM H
IEeJIbIM ToKa3zarelieM, TpaduK CTEEHHOW (YHKIUU C HATypaIbHBIM M  IIEJIBIM
nokasaresneMm, Trpa@uk KOpHS N-0i CTenmeHW Kak (YHKIMU OOpaTHOW CTENEHU C
HATypaJIbHBIM ITOKa3aTelNeM;

OTICpUPOBATh TIOHATHSMH: JIMHCWHAs, KBaJApaTWUdHas U JPpOOHO-TMHEHHAs
(GyHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIEA0BAHUE U MOCTPOCHUE UX TPadUKOB;

CBOOOJHO OMEpUPOBATh TOHATUSAMH: TIOKa3aTelbHAs W Jorapudmuyueckas
GyHKIMM, WX CBOWCTBA W TpaduKH, HCIOIB30BATh HUX TpapuKA IS PEIICHUS
YpaBHEHUH;

CBOOOJTHO  OMEPUPOBATH  TMOHATHUSAMH: TPHUTOHOMETPUYECKAs  OKPY)KHOCTD,
ompe/ereHue TPUTOHOMETPUIECKUX (PYHKITUNA YUCIOBOTO apTyMEHTa;

UCIOJIb30BaTh TpaduKu (PYHKIIUN I UCCIIEIOBAHUS MIPOIIECCOB U 3aBUCUMOCTEM
MIPU PEIICHUHU 33Ja4 M3 APYTHX y4eOHBIX MPEAMETOB M pEaJbHOW >KU3HH, BBIpAXKaTh
dbopMyiaMu 3aBHCUMOCTH MEKIY BEIHUNHAMU;

Hauyajna maTeMaTH4eCKOro aHaju3a:

CBOOOJHO OIMEpUPOBaTh TMOHATUSAMU: apudmeTHdeckass W TreoMeTpUuyecKas
nmporpeccusi, OECKOHEYHO YOBbIBAOIIasi TE€OMETPUYECKass NPOrpeccHsi, JTUHEHHBIA |
AKCIIOHEHIIMATBHBIA POCT, (POopMysa CIOXKHBIX MPOIEHTOB, UMETh MPEJCTABICHUE O
KOHCTAHTE;

WCIIOJIB30BaTh TMPOTPECCHHU I PEIICHHS PEaTbHbIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOZHO OMNEpPUPOBATh MOHITHSIMH: IOCIEIOBATEIBLHOCTh, CIIOCOOBI 3aJaHUs
ITOCJIEA0BATEILHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIIEN0BATENBHOCTH, TIOHUMATh
OCHOBBI 3apOKJIEHHUS MATEMAaTHYECKOr0 aHAJIN3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO ONEPUPOBATH MOHSTUSAMU: HENpepbhiBHbIE (YHKIMHU, TOYKH pa3pbiBa
rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka QyHKIINH;

cBOOOMHO oOmepupoBaTh MOHATHEM: (YHKIHMSA, HENpepbIBHAS Ha OTPE3Ke,
MIPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN IS PEIICHUS 3a71aY;

CBOOOJTHO OMEpUPOBAThH MOHATUAMM: TEpBas U BTOpas MPOU3BOJHBIE (DYHKIIUH,
KacaTenbHas K rpaduky QyHKIUH;

BBIYUCIIATH NMPOU3BOJHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMITO3UIIMHU ABYX
(GyHKIMIA, 3HATH MPOU3BOIHBIC JIEMEHTAPHBIX (YHKITHA;

HCIIOJIb30BaTh TEOMETPUUYECKUNA U (PUINYECKUN CMBICI MPOU3BOIHOM JJI PEIICHUS
3a1ad4.

MHoKecTBa M JIOTHKA:

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: MHOKECTBO, ONEPallUU HaJl MHOKECTBaMU;

HCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIM anmapar JUisi ONHUCAHUSA PEATbHBIX
MIPOLIECCOB U SBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOZIHO ONEpUPOBATh MOHATUSIMHU: ONPEICIICHHE, TEeopeMa, YypaBHEHUE-
CJIEJICTBHE, CBOWCTBO MATEMaTHYECKOTO OOBEKTa, JOKA3aTeIbCTBO, PABHOCHIIbHBIE
YPaBHEHMS U HEPABEHCTBA.

K koniy oOyuenus B 11 kiacce oOydaromuidcsl TMOJIYYUT CIEAYIOIIUE
MIpEeAMETHBIC PE3YJIbTATHI MO OTAEIBHBIM TeMaM padoueil mporpaMMbl y4eOHOro Kypca
«Anrebpa 1 Hayaia MATEMaTHYECKOTO aHAIA3a:

Yucia v BBIYUCTICHUSA:

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: HATYpabHOE M LIEJIOE€ YUCIO, MHOXKECTBA
HaTypaJbHBIX M LENBIX YUCEI, UCIIOIb30BaTh MIPU3HAKH JEIUMOCTH LenbIX ynucen, HO/J
1 HOK HarypanbHbIX Uncel JUIs pelieHus 3a/1a4, TPUMEHSTh anroput™ EBknunaa;

CBOOOJTHO OTIEPUPOBATH MOHATUEM OCTATKa MO MOJIYJIIO, 3aMMChIBATh HATypaIbHbIC
YHUCJIa B PA3JINYHBIX MO3ULIHOHHBIX CUCTEMAX CUMCIICHNS,

CBOOOJHO OINEpUPOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHCEJ, MNPEACTaBIATh KOMIUIEKCHbIE YHCIa B anreOpanyeckod u
TPUTOHOMETPHUUECKOU (opMe, BBIONHIATH apu(DMETHUECKUE OIepalid ¢ HUMHU U
M300pakaTh HA KOOPMHATHOMN TIIOCKOCTH.

YpaBHeHUS U HEPAaBEHCTBA:

CBOOOJHO OIEpUPOBAaTh TMOHATHSAMHU: HUPpPALMOHAIbHBIC, T[OKa3aTeIbHbIE U
norapuMUUECKre HEPaBEHCTBA, HAXOJUTh WX PEIICHUS C TIOMOIILI0 PABHOCHUIIBLHBIX
IIEPEX0/I0B;

OCYIIECTBJISITH OTOOP KOPHEH TP PElIeHUU TPUTOHOMETPUIECKOTO YPaBHEHHUS;



CBOOOZHO  OMEpHpPOBaTh  MOHSATHEM  TPUTOHOMETPHUYECKOE  HEPaBEHCTBO,
OpPUMEHATh  HeoOXoaumble  (GopMysdbl  JJIsi  pelIeHUsT  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO OINEpPUPOBATh MOHATHUAMU: CHUCTEMA M COBOKYNHOCTh YpPaBHEHUH WU
HEPAaBEHCTB, PABHOCUJIbHBIE CHCTEMBI M CHCTEMBI-CIEACTBUS, HAXOIUTh PELICHUS
CUCTEMBl M COBOKYIHOCTEH pallMOHAJIBHBIX, HPPALMOHAIBHBIX, IOKa3aTEIbHBIX H
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

pelarh panuoHaibHblE, UPPAllMOHAIbHbIE, [T0KA3aTEIbHbIE, JOrapuMUUECKUE U
TPUTOHOMETPUUECKHUE YPABHEHUSI U HEPABEHCTBA, COAEpKAIINE MOYJIN U TapaMeTphI;

OPUMEHATh TpapUuecKue METOIbl IJsl PEIICHUs YPAaBHEHUM M HEPaBEHCTB, a
TaKKe 3a/1a4 ¢ IapaMeTpaMHy;

MOJEJIMPOBATh PealbHbIE CUTYallUd Ha SI3bIKE alreOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3a/Jayd, MCCIEI0BATh
IIOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM ammnapara ajireOpbl, HHTEPIPETUPOBATH
ITOJTyYEHHBIA PE3yJbTaT.

DOyHKUMU U rpaduKu:

CTpOUTh TpadUKH KOMIO3UIMK (YHKIMA C T[OMOIIBIO  3JIEMEHTAapHOTO
MCCJIEIOBaHMSI U CBOMCTB KOMIIO3ULIUU ABYX (PYHKIIHIA;

CTPOUTH I'€OMETpUUYECKHE 00pa3bl YpaBHEHHH U HEPABEHCTB Ha KOOPIWHATHOU
IJIOCKOCTH;

CBOOOJIHO OIEPUPOBATH MOHATUAMMU: TPA(UKU TPUTOHOMETPUUECKUX (PYHKIUI;

OPUMEHATh (QYHKIUU JJI1 MOJICIUPOBAHUS U UCCIIEI0BAaHUS pealbHBIX MPOIECCOB.

Havana mareMaTH4ecKOro aHaIu3a:

UCTIOJb30BaTh MPOU3BOJHYIO JJII MCCIENOBaHUS (PYHKIHMH Ha MOHOTOHHOCTb U
KCTPEMYMBI;

HaxoJIUTh HAuOOJIbLIEE M HAMMEHbIIEE 3HAYCHHS (PYHKIMU HENPEepbIBHOM Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOAHYIO JUISI HAXOXKIACHUS HAWIy4dlIero peleHdus B
MPUKIAAHBIX, B TOM YHCJIE COLUATbHO-3KOHOMUYECKUX, 3a7adax, JJIs ONpeeieHUs
CKOPOCTH U YCKOPEHHUSI MPOIECcca, 3aJaHHOTO (POpMYIION UIH rpaduKoM;

CBOOOJHO OMNEPHUPOBATh MOHATHUSIMH: MEPBOOOpa3Hasi, ONpeaeiaEHHbIM MHTErpa,
HaXOAUTh MEPBOOOpa3Hble 3JIEMEHTAPHBIX (YHKUMA M BBIYMCIATH MHTErpaj IIo
dbopmyne Hrrotona-Jleibnuiia,

HAXOJUTh TJIOLAAM MIIOCKUX (GUTYP U OOBEMBI TEJ C TOMOUIBIO UHTETPAJIa;

UMETh TMPEACTABICHHE O MAaTeMaTUYeCKOM MOJCIMPOBAHUM HA MpUMEpPE
coctaBieHus nuddepeHITnaTbHBIX YPAaBHCHHUI;

pemiaTh MNPUKIAAHBIE 3aJadyd, B TOM YHCIE COLMAIBHO-3KOHOMHYECKOTO U
(bu3MUYECKOTo XapakTepa, CpeICTBAMU MaTEMaTHYECKOTO aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOH
HbIe

Ne ugpos
HanmeHnoBaHue pa3aeJioB KonTpoasb (upp
n/ IpakTHYecKue bi€)

U TeM NPOrpaMMbl Bceero HbIE
n padoThI obpa3oBa

padoThI
TeJIbHbIE
pecypcsbl

MHoOXkecTBO
JNEHUCTBUTENBHBIX YHCEI.
MHoOrouneHsl.
PannonanbHble ypaBHEHUS
n HepaBeHcTBa. CHucTeMBl
JIMHEWHBIX YpaBHEHUN

OyHKIUYN U TpapUKH.
2 Crenennast pyHKIUS C 12 1 0
LEJIBIM TTOKa3aTeIeM

Apudmernuecknii KOpeHb
N-0i1 CTETICHMU.
Hppaumonansusie
YpaBHEHUS

IToka3zarenbHast QyHKIMSL. 10 1 0
[Toka3zaTenbHbIe ypaBHEHUS

Jlorapupmuyeckas

5 Pyt 18 1 0
Jlorapugpmmueckue
YpaBHCHUA

Tpuronomerpruyeckue
P P 22 1 0
BBIPAXKEHHS U YPaBHEHUS

TlocnenoBaTenbLHOCTH U

MIpOrpeccuu
H .
enpepbIBHbIE PYHKIIUU 20 1 0
IIpounsBoaHas
[ToBTOpenue, o600mEHNE,

CHCTeMaTHu3alus 3HaHuH

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 136 10 0




11 KIIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

HUccnenosanue
GyHKIHH ¢
MIOMOILIBIO
IIPOU3BOJHOM

[TepBooOpasnas u
UHTETpal

KoaunuecTBO 4acoB

Bcer
0 e padoThI

22 1

12 1

KoHTposbHBI

IIpakTHYecku
e padoThI

JIeKTPOHHbIE
(undposBbie)
oOpa3oBaTeibH
ble pecypchl

I'padpuxnu
TPUTOHOMETPHUCCKU
X (PYHKIIHIA.
TpuronomeTpuueck
1e HEPaBEHCTBA

14 1

Hppanuonanbusle,
IIOKa3aTeJbHbIC U
JorapupmMuyecKue
HEPAaBEHCTBA

24 1

KommiekcHbie
qycia

HarypanbHble n
LeJIbIE YNCIIA

Cucremsl
palMOHAIbHBIX,
MPPALMOHATIBHBIX
MOKa3aTeNbHBIX U
JorapuMUIECKUX
ypaBHEHUH

3agauu ¢
napameTpamu

10 1

10 1

12 1

16 1

IToBTOpEHME,
00001IeHHE,
cHUCTeMaTH3aIus
3HAHUI

16 2

OBUIEE KOJIMYECTBO
YACOB I1O0
[TPO'PAMME

136 10




I'EOMETPUA
MHNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh M3YUCHHSI JUCLUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMYECKOE€  MbIIIUIEHHE,  (opMuUpyeMoe TNpU  HU3yYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PELICHUH T€OMETPUUECKUX
3aJla4y, YMEHHE BBIJIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl IPU PEUIEHUM 3a]ad €CTECTBEHHO-HAy4YHOr'0 LHMKJIA, B YaCTHOCTU
bu3nueckux 3aaau.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CHOCOOHOCTEM 0OydYaromuxcsi Mpu
M3YYEHUH T€OMETPUM, KaK COCTABJISIONICH mpeaMeTHON obiactu «MaTteMaTtuka u
uHpopmaTtrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHMM W JIeHCTBUH,
CHEeLM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 33aJjayaMU Kypca T'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PACHIUPSIIONTUMHU U YCUITUBAIOIIMMH KypC 0a30BOTO YPOBHSI, SBJISIOTCS:

paclIMpeHre NpeICTaBICHUs O T€OMETPUU KaK YaCTH MUPOBOM KYJIBTYPhI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3y4aTh
pa3HbI€ SIBJICHUS OKPY’KAIOIIEr0 MUPA, 3HAHUE MOHATHITHOTO arapara o pa3iaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE€  YMEHHMS  BJIQJIeTh  OCHOBHBIMM  TOHSTHUSMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yYMEHHE UX TPUMEHATh, YMEHHUS JTOKa3bIlBaThb TEOPEMbl U HAXOJIHUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMHpoBaHUE YMEHHS PAaCllO3HAaBaTh HA YEPTEkKax, MOACISIX U B peaJTbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaThH TE€OMETPUYECKHUE
MOJECIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMHpOBaHUE YMEHUS BIAJETh METOJAMU JOKA3aTeIbCTB U aJITOPUTMOB
pellieHusl, YMEHUS UX MPUMEHSTh, MPOBOIUTH JI0KA3aTENIbHBIC PACCYXKJICHHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJIECHUIN U POJIM aKCUOMATHKHU B TIPOBECHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJIECHUS, UHTEpeca K U3yYEeHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IMJIOCKOCTM B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTEIbHBIM JIMHUAM y4eOHOro Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
MPOrpaMMBbI, paclpeleEHHBIM IO TOoJAaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaJiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
T€OMETPUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATENbHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayouss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus i auddepeHuranuu  O0y4eHHSs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenMera «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyaymiel mpodeccuu, obOecrneurBas MPEEMCTBEHHOCTbh MEXKIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 4aca B HEJIEJI0).



COILEPKXAHUE OBYYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, apAJIIEIBHOCTD TPEX MPSAMBIX, TAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIEC MapAJUICIAbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  MJOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yria. TpEXIpaHHBI U MHOTOTPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nupamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPaHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TMPABUIBHOM MHPaMUJIB,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielienunea1a, CUMMETPUsS MPABWIBHBIX NPH3M, CHMMETpPHUS IPABHIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PAa3IOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAs TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. CumMmeTpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NIEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npocTtpaHcTBe. KoopanHatel BekTopa. Pa3zmoxeHnue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxAaHCKOro oOuiecTBa (BbIOOPHI, ONPOCHI M APYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOM MAaTEMAaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOrO HapoJa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OJCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYeCKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccuu U peaan30BbIBATH COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATUYECKUX 3HAHUN IS peleHus 3aJady B 0O0JacTH
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKHh Kak c(epbl 4YeIoBEUeCKOW MJesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO ACATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (POopMyIUpOBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C HCMOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKJICHUS U BHIBOJIBI,

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEA0BATENbCKUI WHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTH4eCKOro 00bEKTa, SIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUN;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAM3UPOBATh,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh IMOACHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTaBIIATh CBOM CYXKICHUA C CYKICHHAMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMaTr BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE TelcTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpollecca W pe3yibTara pPeuicHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEIICHUHU 3a/1ayH,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M KCIOJH30BaTh MPEUMYINECTBA KOMAHJAHOW W WHAWBUYAIbHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOTHI, pacmpeneisTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMNoOBBIX ¢opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oOyyaromuics HayquTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPHU
pelIeHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHSTUSMU, CBS3AHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKAY NPSMBIMH B MPOCTPAHCTBE, MEKIY MNPAMOU U
IJIOCKOCTBIO;



CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUbl MHOTOTPAHHUKOB (IMpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJacCUu(UIMPOBaTh ~ MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSATUSAMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJIHATD napajieibHOe, LEHTPATLHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH W300paskeHust puryp
Ha TJIOCKOCTH;

CTPOUTH CE€UYEHUS MHOTOIPAHHUKOB PAa3IMYHBIMU METOJaMU, BBITIOIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMUJia), TCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJIHO OINEpPUPOBATH MOHATUSMH: CHMMETPUS B MPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
¢uryper;

CBOOOJTHO OIEpPUPOBATh MOHSATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

BBITIOJTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pelmarb 3aJa4yd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOIICHHN H
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

NPUMEHSThL TPOCTEHIINE TPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa3oBbIBATh W MHTEPIPETHPOBATH HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

NPUMEHSTh TOJIyYCHHbIE 3HAHMUSI HAa TIPaKTHUKE: CpaBHUBATh U
aHaJM3UPOBaTh PEalbHbIE CUTyalld, MPUMEHSATh HU3YYCHHBIE MOHATHUS B
mpoiiecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, pemarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHSI TEXHOJOTHUH.



K koniy 11 kinacca oOyyaronuiicss HAy4uTCs:

CBOOOJHO ONEPUPOBATh IMOHATUSMH, CBSA3aHHBIMU C LIMJIMHIPHUYECKOM,
KOHHUYECKOW U CGEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJIYYESHHUS TeJl BpaIllCHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MI0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O00BEMBI U TUIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB MU TEN BpAIICHHUS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUMSAMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpenCcTaBICHHYI0 Ha
yepTeKax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
peniaTb reOMETPUYECKUE 3a1a4l HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalICHUs MpHU
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3€pPKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYEHUS LHUIMHAPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliiebHbIe
OCHOBAHMIO M MPOXOALIUE YEPE3 BEPILMHY ), CEUEHUS 11apa;



WCMOJIb30BaTh METOJIbI INOCTPOEHUSI CEUYEHUW: METOJ CJEAO0B, METON
BHYTPEHHETO TPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

NPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCJIOBUS
MPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MPUMEHATh  TOJYYEHHbIC  3HAHUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLIEHUBATH PEAJIbHBIE CUTYALU, IPUMEHSITh U3YUEHHbIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  CHOPMYJTUPOBAHHOM  MPOOJEMBI,  MOJAEIUPOBATH
pEAIbHBIE CUTyalldd Ha SI3bIKE T€OMETPUH, UCCIEIOBAaTh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh MpEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUs T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/
n

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

BBenenue B
CTEPEOMETPHIO

Bzanmnuoe
pacrnosoKeHue
MPSMBIX B
MIPOCTPaHCTBE

KoanuecTBo 4acoB

Bceer KoHTpoabHbI

0 e padoThl

23 1

IMpakTnyeckn
e padoTsl

JIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/IbHbI
e pecypchbl

[TapannenpHOCTH
TPSIMBIX |
IUIOCKOCTEH B
MIPOCTPAHCTBE

[IepneHquKynsipHOCT

b Hp?[MI:IX nu
IJIOCKOCTEN B
MPOCTPaHCTBE

25 0

VYrael 1 pacCTOsTHUS

MHororpaHHuKH

16 1

Bexkrops! B
IIPOCTPAHCTBE

IToBTOpEHME,
00001IeHHE U
CUCTCMaTHu3alnuAa
3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

12 0

102 6




11 KIIACC

KoanuecTBo yacos JJIeKTPOHHbIE
HaumenoBaHue
Ne (undposbie)
pa3aesioB U TeM Koutpoabsnbie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbI padoThI padoTbI
pecypchl
1 AHanuTH4YeCKast 15 1 0
reoMeTpus
[ToBTOpEHHUE,
5 00001IeHNE 1 15 1 0
cucTeMaTu3anus
3HAHUU
3 Obnem 17 1 0
MHOTOTpaHHUKA
4 Temna BpamieHus 24 1 1
[Lnomanu
5 HOB?pXHOCTI/I u 9 1 0
00BEMBI KPYTIIBIX
Tel
6 JIBYO>KeHUS 5 1 0
IToBTOpEHME,
7 00001IeHNE 1 17 5 1
cUCTEeMaTH3aIus
3HAHUU
OBIIEE
KOJIMYECTBO YACOB 102 8 2

I10 ITPOIT'PAMME




MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6a3oBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocylapcTBEHHOrO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl OOecriedMBaeT OBJAJICHUE KIIOUEBBIMU
KOMITETEHIMSIMH, COCTABIJIIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IUYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHadueH aiis (popmupoBaHusi y 0Oydaroumuxcs
CTaTUCTUYECKON KYJbTYpbl W TMOHUMAHUSA PpOJM TEOPUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS N3MEHYMBOTO MUPA, PA3BUBACTCSI TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTHM MAaTeMaTHYECKUX METOJOB MO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3yYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIYy HHUMH Ha BaXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CJIEIyIONIUE OCHOBHBIE coOjiep)KaTenbHble JUHUHU: «CiydailHbie COOBITHUS W
BEPOSATHOCTIY, «CydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acTp Kypca 3aHMMAaeT M3YYCHHME TE€OMETPUYECKOrO0 U
OMHOMMAIILHOTO PAaCIPEICNICHU M 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPE/ICTICHUSIMU.

Conepxanue mauHuM «CrydailHble COOBITHS W BEPOSTHOCTU»  CITYXKUT
OCHOBOM i1 (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeieieHud BEPOSITHOCTEH
MEXly 3HAUCHUSIMU CIyYalHBIX BEJIMYMH, a TaKXKe dTa JUHUA HEOOXOoJMMa Kak
0aza I W3ydeHHWs] 3aKOHa OONBIIMX YHcel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIONIETO B TPUPOJE U OOIIECTBE U HMMEIONMIET0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAaNTBHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTro (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIYyYalHBIMH  BEJIHMYHMHAMU,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PACIpeNeICHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 JI0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaxXJoro roja oOydeHus, Bcero 68
y4eOHBIX YacCOB.

COAEPKXAHHUE YYEBHOI'O KYPCA
10 KITIACC

[IpeacraBienne MOaHHBIX C TOMOLIBIO Tabmuu u guarpamm. CpenHee
apu(pMeTHyecKoe, MeIHaHa, HauOoJbllleeé W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4YaiiHbIe COOBITHS. DIIEMEHTApPHBIC
coObITHs (MCX0Jbl). BeposITHOCTH ClydaitHOTO COOBITHSA. BauM30CcTh Y4acTOTHI M
BeposiTHOCTH ~ coObiTuii.  CilydaifHble  OMBITBI € PABHOBO3MOKHBIMU
DJIEMEHTapHBIMU  COOBITHMSIMU.  BeposTHocTH  cOOBITUH B OMBITaX  C
PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMUA COOBITUSIMU.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIIOIOKHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KEeHUS BEPOSATHOCTEM.

VYciioBHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
sKcriepuMenTa. @opMyiia MoaHOM BeposiTHOCTH. HezaBucumbie COOBITHS.

KomMOunaroprnoe npaBuino ymHoxkenus. [lepecranoBku u ¢akropuan. Yucmo
couetanuil. Tpeyronbuuk Ilackana. @opmyna Ounoma HproToHa.

bunapHbIil ciydaiiHbli ONBIT (MCMIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanus. Ceprsi HE3aBUCHMBIX HCNBITAHWMM 10 TniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyrun.

CnyuaiiHass  BenuuuHa. Pacrnpenenenue  BeposTHocTeu.  [uarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIIE, T'€OMETPUYECKOE U
OMHOMMAIILHOE.



11 KJIACC

UucnoBble  XapaKTEPUCTHKHA  CIIyYaWHBIX  BEJIMYMH: MAaTEMATHYECKOE
OXXHUJAHUE, JHUCHEPCUS W CTAHAAPTHOE OTKIOHEHHWE. lIpumepsl mNpuUMeHeHUs
MAaTeMaTUYECKOTO OXKUJAHUS, B TOM YHUCIE B 3aJadaX M3 MOBCEIHEBHOU JKHU3HHU.
Matematuyeckoe oxugaHue OMHAPHOM Cly4yalHOU BelWYuHBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBI CIyYallHbIX BEJIMYHMH. MaTreMaTU4YeCcKoe OXHUAaHUE U
JTUCTIEPCHS TEOMETPUIECKOTO M OMHOMHUATILHOTO PACTIPEICTICHIM.

3akoH OOJBIIMX 4YUCE M €ro pojib B HayKe, MPUPOAE U OOIIECTBeE.
Br160pOoYHBIN METOJ HCCIIEAOBAHUM.

[IpuMepbl HENpPEpPBIBHBIX CIIy4yalHbIX BenuuuH. [loHATHME O TIOTHOCTH
pacrnpeneneHus. 3a1aun, IPUBOASIIME K HOPMaJbHOMY pactpeneneHuto. [lonarue
0 HOPMAaJIbHOM PAaCIPEACICHNUH.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIndHOCTHBIE  pe3yJdbTaThl  OCBOCHHSI MPOTpaMMbl  y4eOHOTO  TpeaMeTa
«MareMaTHka» XapakTepU3yrOTC:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TMO3ZMIIMK O00YyYarolIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JI€HAa POCCHUIICKOr0 OOIIECTBa, MPEICTABICHUEM O MaTeMAaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHUM, TPOIIEAYP TPAKIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U TP.), YMEHUEM B3aUMOJIEUCTBOBATh C COLIUMAbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBHIO POCCUMCKOM TPa)KJAHCKOM HJIEHTUYHOCTU, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHUCKOM MAaTeMaTUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTUKEHUSAM POCCUICKUX MAaTeMAaTUKOB UM POCCHUKCKON MAaTEeMaTUYECKOW IIKOJbI, K
UCIIOJIb30BAHUIO OTUX JIOCTHDKEHMM B JPYrUX Haykax, TEXHOJIOTusX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JYyXOBHBIX IEHHOCTEH POCCHUIMCKOTO Hapojna; chOPMHPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHWS, STUYECKOTrO TOBEJCHHUS, CBS3aHHOTO C IPAKTHYECKUM
MIPUMEHEHUEM JOCTHKEHUW HAYKH M JESATEIbHOCTHIO YYEHOIO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWYMBOIO OYIYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAsl OSCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyK/ICHUI; BOCIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

du3znveckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO M 0€30macHOTO 00pa3a >KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJTAaHCHPOBAHHBIA PEXKUM 3aHATHUM H OTIbIXa,
peryispHas ¢u3uyeckass aKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, TMIPU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATETLHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TpPYOy, OCO3HAHUEM IICHHOCTH TPYIOJIOOUS; HMHTEPECOM K
paznuyHbIM cepam npodhecCuOHATHFHON NESITeIbHOCTH, CBA3aHHBIM C MaTeMaTUKOU U
e MPUIIOKEHUSIMHU, YMEHUEM COBEPILATh OCO3HAHHBIA BBIOOp Oyayied mpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIaHBI, TOTOBHOCTBHIO WM CIIOCOOHOCTHIO K
MaTeMaTU4eCKOMy OOpa30BaHHMIO W CaMOOOpPA30BaHHUIO HA MPOTSHKCHUHM BCEU >KU3HM,



TOTOBHOCTBIO K aKTUBHOMY yYaCTHIO B PEIICHUH MPAKTHYECKUX 3aa4 MaTeMaTHIECKON
HaIPaBJICHHOCTH.

JK0JIOrH4ecKoe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO  IKOJIOTHYECKON  KYJIbTYpPhl, TIOHUMAHUEM  BIIUSHHUS
COIMAIBHO-PKOHOMHYECKUX TIPOIECCOB HA COCTOSIHUE NPHPOJHOW W  COIMAILHOM
Cpenbl, OCO3HAaHHEM TJI00aJBLHOTO XapaKTepa AKOJOTHYCCKUX MPOOJIeM; OpUEHTAITUEH
Ha MPUMEHEHNE MaTEeMAaTHYCCKUX 3HAHUU JIJISl PEIICHHS 33/1a4d B 00JIACTH OKPYKaIoIeh
Cpenbl, IUIAHUPOBAHMS IIOCTYIIKOB W OICHKM HMX BO3MOXHBIX ITOCICACTBUHI IS
OKPYKaIOIIEH CPe/Ibl.

IleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOPMHUPOBAHHOCTHIO  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIICCTBEHHOHN MPAKTHKH, TOHUMAaHUEM MaTEeMaTHYECKON
HayKH Kak c(pepbl 4eI0BECUECKON IEITCIHPHOCTH, TANOB €€ Pa3BUTHS M 3HAYMMOCTH JIJIs
pPa3BUTHS [MBUJIM3AIMH; OBJIAJICHUEM S3BIKOM MaTeMAaTHKU M MaTeMaTHYeCKOM
KyJIbTYpOH KaK CPEJICTBOM IMO3HAHHS MHPA; TOTOBHOCTHIO OCYIIECTBIIATH MPOSKTHYIO U
HCCJIEIOBATEIBCKYIO eI TEIbHOCTh MHANBUYATEHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpeameTHble pe3yabTaTbl OCBOCHHMsSI IPOrpaMMbl  y4eOHOro IpenMera
«MaremaTiKa» XapakTEpU3YIOTCsS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HAGAM ENbHbBIMU
0elCmEUAMU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OelUCMBUAMU, VHUBEPCAIbHbIMU
Dpe2yNIAIMUBHbIMU OelCMBUIMU.

1) Vuusepcanvuvie nosnasamenvhuvle Oeticmsusi, 0becneuusaom GopmuposaHue
0a308bIX KOCHUMUBHBIX HNPOYeCcco8 o00yuarowuxcs (0ceoeHue Mmemooos NO3HAHUSA
OKpYHCAIOUe20 MUpa, NPUMeHeHUe J102U4eCKUX, UCC1e008amenbCKux onepayut, YMeHui
pabomams ¢ ungpopmayueii).

ba3oBble jornueckue aeiicTBUA:

e BBIBISTH M XapaKTEPU30BaTh CYLIECTBEHHbIE MMPU3HAKKM MaTEMAaTHYECKHX
OOBEKTOB, MOHATUN, OTHOLICHUM MEXIy MNOHATUIMH;, (OPMYJIUPOBAThH
ONpENENIeHUsT  IOHSATHUM; yCTaHaBIUBaTh  CYUIECTBEHHbIM  MPU3HAK
KJacCU(PUKalMK, OCHOBaHUSA i OOOOILIEHUS W CpaBHEHUS, KPUTEpUHU
IPOBOJUMOTI0 aHAIN3;

e BOCIPUHUMATD, dbopmynupoBath " npeoOpa3oBLIBAThH CYXICHHUS:
YTBEPAWTEIbHbIE W OTpHUIATENIbHBIC, €IWHUYHBIC, YaCTHbIE U OOIIHE;
YCJIOBHBIE;

e BBIABJIATH MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS B
dakTax, JaHHBIX, HAOMIOJCHUSX U YTBEPXKIACHUAX; Mpeiaratb KpUTEPUH s
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNN;



JIeNaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAE€IYKTUBHBIX H
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHUI M0 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOATENBHO JI0KA3aTENIbCTBA MATEMATUUYECKUX YTBEPIKICHHI
(OpsiMble U OT TPOTUBHOTO), BBICTpAUBATh APTYMEHTAIMIO, MPUBOAUTH
OpUMEpPbl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXICHHUS U
BBIBO/IbI;

BbIOMpaTh CIoco0 pemieHus y4uyeOHOW 3afaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHHs, BbIOMpaTh HauboJee MNOAXOASAMMA C  y4éTOM
CaMOCTOSITEJIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBblIe ucciiegoBarejLCcKue 1eHCTBUA:

HCIIOJIB30BaTh BOIPOCHl KaK MCCIEAOBATEIbCKUA HMHCTPYMEHT TO3HAHUS;
(opMynMpoOBaTH  BOMPOCHL, (PUKCUPYIOIIHE MPOTUBOpEUYME, MPoOIEMY,
yCTaHaBIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTHUPOBAThH
CBOIO ITO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIETOBAHUE TI0
YCTAaHOBJIEHUIO OCOOEHHOCTEN MAaTeMAaTHYeCKOro 0ObEKTa, SIBICHHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU, IPOLIECCAMU;
CaMOCTOSITENIbHO (hOpMYyJIHpOBaTh OOOOLIEHUS W BBIBOJABI IO peE3yJbTaTam
OPOBEAEHHOIO HAOJMIOJACHUS, HUCCIEIOBaHUs, OICHUBAThb JOCTOBEPHOCTb
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IIpollecca, a TakKKe BbIIBUIATH
IPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX yCIIOBHUSX.

Pabora ¢ nndopmanmueii:

2)

BBISBJIAITh J1eUUUTH MH(DOpPMALMK, JaHHBIX, HEOOXOAMMBIX JUIs OTBETa Ha
BOIIPOC U ISl pEUIECHUS 3a/1a4u;

BBIOMpPATh MH(OPMAIMI0 M3 MCTOYHUKOB PA3JIMYHBIX THUIOB, aHAIU3UPOBATh,
CUCTEMATHU3UPOBATh U HWHTEPIPETHUPOBATH UHPOPMAIUIO PA3IMYHBIX BHUJIOB U
dbopm TpeacTaBICHNUS;

CTPYKTYPUpPOBaTh HH(OpMALUIO, TPEACTaBIAThL €€ B pPa3IUM4HbIX (Qopmax,
WJUTIOCTPUPOBATH IpapUuecKu;

OLICHUBATh HaJEXKHOCTD uH(popMauu 1o CaMOCTOSITENIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.
Yuueepcanonvie = KOMMYyHUKamug@Hnvle  Oeticmeus, obecneuusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAOUUXCSL.
Oo0menue:

BOCHPUHUMATH U (HOPMYJIUPOBATH CYXICHHUS B COOTBETCTBUU C YCJIOBHUSIMH U
HEeJISIMH OOIIEHUS; SCHO, TOYHO, TPAaMOTHO BBIpa)aTh CBOIO TOYKY 3PEHHUS B
YCTHBIX U IMCBMEHHBIX TEKCTaX, AaBaTh ITOSICHEHMS 110 X0y PELICHHUs 3a1a4H,
KOMMEHTUPOBATH MMOJTYyYECHHBIN PE3yJIbTaT;



B XOJ€ OOCYXJEHMS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAeMOW TEMBbl,
npoOJeMBbl, pelIaeMoM 3aJadd, BbICKA3bIBATh HWJEH, HALEJIECHHBIE HA IOUCK
pELIEHUS; COMOCTABIATh CBOM CYXKIEHUS C CYXIACHUSMHU APYTHMX yYaCTHHUKOB
nuanora, oOHapy>KUBaTh pa3IudKe U CXOJICTBO MO3UIIMI; B KOPPEKTHOU opMme
(bopMyIHpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJIbTAThl PEIICHHS 33Ja4d, HKCIIEPUMEHTA, HCCIEAOBAHMS,
MPOEKTa; CAMOCTOATEIBHO BBHIOMpPATh (GopMaT BBICTYIUICHUS C YYETOM 3aaay
pe3eHTallui U 0OCOOEHHOCTEH ayJUTOpPHUH.

CorpyaHuvecTBo:

INOHMMAaTh U MCIIOJIB30BaTh NPEHMYILECTBA KOMAaHIHOM M WHAMBUIYaJIbHOM
paboThl TpU pelieHHH Yy4eOHBIX 3a/ady; MPUHUMATh IElIb COBMECTHOMN
NEeSATENbHOCTH, IIJIAHUPOBATH OPTAHU3ALUI0 COBMECTHOM PabOThI, paclpenesiTh
BUIbl pabOT, JOrOBApUBAThHCSA, OOCYXKJaTh MpPOLECC U pe3ysibTaT padoThI;
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNnoBbIX (opmax padoTbl (0OCykaeHHs, OOMEH MHEHHI,
«MO3TOBBIC INTYPMBD» U HHBIC); BBHIIOTHATH CBOIO YacTb pPabOTBHl M
KOOPJMHHUPOBATh CBOM JCHCTBHUS C APYTHMH WiICHAMH KOMaHIbBI; OIEHUBATh
KayecTBO  CBOEro  BKJajJa B  OOMMHA  MPOAYKT 1O  KPUTEPHSM,
c(OpMYJIMPOBAHHBIM YYAaCTHUKAMHU B3aUMO/IEHCTBUS.

3) Vuueepcanvuvie pezyniamushvle Oelicmsus, obecneuusaiom @opmuposanue
CMBLCIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTIU.

Camoopranuzamnus:

COCTaBIIATh IUIAaH, aJITOPUTM PEIICHUS 3aJlauyd, BBIOMPATh CHOCOO PEIICHHS C
y4ETOM HMMEIOINUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh W
KOPPEKTUPOBATh BAPHAHTHI PEIICHUNA ¢ yIETOM HOBOW MH(OPMAITHH.

CaMOKOHTPOJIBb:

BJIa/IeTh HaBbIKAMHU IMO3HABATEIbHON pedIeKCUU KaK OCO3HAHMsI COBEpLIAEMbIX
JIEHCTBUM M MBICIHUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB; BIaJETh CIIOCOOaMuU
CaMOIIPOBEPKH,  CAaMOKOHTpOJIA  Tporecca ©  pe3yjibTara  pPelICHHS
MaTeMaTUYECKON 3a4auH;

MpeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTHh NpPU PEHICHUH 337auH,
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JaHHBIX, HAaJCHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yNbTaTa LEIH U yCIOBUSIM, OOBSCHATH MPUUMHBI
JOCTHKCHHSI WM HEJOCTIDKCHUS pPe3yJbTaTOB JIEATEIBHOCTH, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.



IHPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yutath U CTPOUTH TAOIUIIBI U TUATPAMMBI.

OnepupoBarth MOHATUSIMH: CpelHee apupMeTHuecKoe, MeauaHa, HaumOoJbIIee,
HAaUMEHbIIEE 3HAYCHHE, pa3Max MacCUBA YHCJIOBBIX TAHHBIX.

OnepupoBaTh TOHATHSAMHU: CIyYalHBIA HSKCHEPUMEHT (OMBIT) U CiydailHoe
COOBITHE, DJIEMEHTApHOE COOBITHE (PIEMEHTApHBIA MCXOJ) CIYy4aifHOTO OIIbITA;
HaXOJUTh BEPOSITHOCTH B OIBITaX C PaBHOBO3MOXXHBIMH CIIyYallHBIMU COOBITHSIMH,
HaxXOJAUTh W CPAaBHUBATh BEPOSTHOCTU COOBITUM B HU3YUYEHHBIX CIy4ailHBIX
AKCIIEpUMEHTAX.

Haxonuts u QopmynupoBaTh COOBITHS: IepecedeHUue M OOBEAMHEHUE JTAHHBIX
COOBbITHH, COOBITHE, TMPOTUBOIOJIOKHOE JAHHOMY  COOBITHIO;  TOJIb30BAThCS
auarpamMamu Jusnepa u GopMyIion CI0KEHUsI BEPOSATHOCTEH MpU pelIeHUU 3a1ad.

OnepupoBaTh TMOHATUSIMU: YCIOBHAasi BEPOSTHOCTb, HE3aBUCHUMBbIEC COOBITHS;
HAaXOJUTh BEPOSITHOCTH C MOMOUIBIO IIPABUJIA YMHOXEHHS, C IIOMOILIBIO JIepeBa
CJIy4alHOI'O OIIbITA.

[IpumeHATh KOMOMHATOPHOE MIPABUIIO YMHOKEHHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh TNOHATUSIMH: HWCOBITAHWE, HE3aBUCUMBIC HCIBITAHUS, CEpHS
WCTIBITAHUM, yCTIEX U HeyJaya; HaXOJUTh BEPOSITHOCTH COOBITUM B CEPUM HE3aBUCUMBIX
UCIIBITAaHUI JI0 TIEPBOTO YCIeXa; HaXOJAUTh BEPOSTHOCTH COOBITHI B CEPUH UCTIHITAHUN
bepnymm.

OnepupoBath MOHATUAMU: CllydalHas BEIWYMHA, PACTIPEACIICHUE BEPOSITHOCTEM,
qyarpamMma pacrpeieneHusl.

11 KITACC

CpaBHUBaTh BEPOATHOCTH 3HAYECHUUN CIIy4allHOM BEIMYHMHBI MO PACHPEICICHUIO
WJIA C TIOMOIIBIO IUATPAMM.

OnepupoBath MOHATUEM MATEMAaTUUYECKOTO OKUAAHUA; MPUBOJUTH MPUMEPHI, KaK
MPUMEHAECTCA  MaTEMATHYECKOE  OXHUIAHUE  CIIy4YallHOM  BEJIIMYMHBI  HAXOJUTh
MAaTeMaTUYECKOE OKUJAHUE 110 JAHHOMY PACIIPENEIICHUIO.

NmeTs npeacTaBieHUE O 3aKOHE OOJIBIINX YHCEIL.

Nmets npeacraBieHne 0 HOPMAJIIBHOM PaCIPEICIICHUN.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Haumenosanue
pa3aesioB U TeM
NMPorpamMmbl

[IpencraBnenue
IaHHBIX U
omnucaTelIbHas
CTaTHCTHKA

CiyyaliHbI€ OTBITHI U
CIIy4aifHbIe COOBITHS,
OTIBITHI C
PaBHOBO3MO>KHBIMU
AJIEeMEHTapHBIMU
UCX0JIaMU

Omnepanuu Haj
COOBITUSIMH, CIIOKEHHUE
BEPOSATHOCTEMN

YcnoBHas BEpOATHOCTb,
JIEPEBO CIIy4aiiHOTO
ombITa, popmyra
TIOJTHOW BEPOSITHOCTHU U
HE3aBHCHUMOCTh
COOBITUH

ONEMEHTHI
KOMOHWHATOPUKH

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

Cepun
OCJIENOBATEIILHBIX
HUCIILITAaHUN

Crny4aifHble BETUYUHBI
U pacrpeieiIeHus

O06o0061IEHNE U
CUCTEMATHU3ALIUS
3HAHUU

10

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KIIACC

HanmenoBanue
Ne

pa3aesioB U TeM
n/n

NMPOrpaMmblI

MaremaTtuueckoe
OXKHJIaHUE
CIIy4aitHOM
BEJIMYUHBI
Hucnepcus u
CTaHJapTHOE

2 OTKJIOHEHHE
Ciy4yalHOMI
BEJTMYUHBI
3aKoH 0OIBIINX
YHCel

KoaunuyecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

HenpepriBHble
CIIy4daiiHbIe
BEJTMYMHBI
(pactipenereHus)

HopmansHoe
pacrpeneieHus
[ToBTOpEHHE,
o0o01n1eHue u
cucTeMaTu3alus

3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

19 2

34 2
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