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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kypc «MareMaTukay SBISE€TCS OAHUM M3 HamOoJee 3HAYMMBIX B
nporpaMme cpeaHero o6iero oOpa3oBaHMs, MOCKOJIbKY, C OJAHOW CTOPOHBI, OH
oOecrieunBaeT HWHCTPYMEHTAIBHYIO 0a3zy I HM3yYeHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JAPYTrOd CTOPOHBI, (OPMHUPYET JTOTUUECKOE M aOCTpaKTHOE
MBIIIJIEHHE  OOydyalImuxXcs Ha ypOBHE, HEOOXOJUMOM  JUIsi  OCBOCHHS
nH(OpPMATHKU, OOIIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTU U JAPYTUX AUCIMUILIMH. B
paMKax JaHHOTO y4eOHOTro Kypca oOydaronivecsi OBJIAJIEBAIOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOW HayKu, KoTopas (OpPMYIUPYET CBOM JIOCTHXKEHUS B
MaTeMaTu4eckon opme.

VYu4eOHbll Kypc MaTeMaTHKa 3aKJIaJbIBACT OCHOBY JJI YCIIEITHOTO OBJIAJICHUS
3aKOHaMH (U3UKUA, XUMHUHU, OHOJIOTMHM, TIOHUMAHHUS OCHOBHBIX TEHACHIIHIM
Pa3BUTHS SKOHOMHUKU U OOIIECTBEHHOW >KU3HH, MO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX  IU(MPOBBIX U  KOMIIBIOTEPHBIX  TEXHOJOTHSX, YBEPEHHO
UCIIOJIB30BaTh UX JJIA JaJIbHEHIIEro oOpa3oBaHus U B MTOBCEIHEBHOM KU3HU. B TO
K€ BpeMs OBJIaJieHHE aOCTPaKTHBIMU W JIOTUYECKH CTPOTMMH KOHCTPYKIUSIMU
anreOppl M MaTEMaTHYECKOTO  aHallu3a pa3BUBAaE€T YMEHHE  HaXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTHUHHOCTb, JIOKAa3bIBaTb YTBEPXKICHUS C
MOMOIIIBI0 MHAYKIIMM W PacCyXJaTh JCAYKTUBHO, UCIIOIb30BaTh OOOOIIEHUE U
KOHKpEeTU3aInio, adCTparupoBaHWe M aHaJOTvi, (OPMHPYET KpEeaTUBHOE U
KPUTHYECKOE MBIIICHUE.

B xone uzydenus: yaebHoro kypca «Marematrka» o0ydaromuecs moxyqdaroT
HOBBIM OMBIT pEUICHUS MPUKIAJAHBIX 3aJlady, CaMOCTOSITEILHOIO IOCTPOCHUS
MaTeMaTUYECKUX MOJIeJied pealbHbIX CHUTYallUi, WHTEpPIpETAlMUd MOJyUYeHHBIX
pEelIeHN, 3HAKOMSTCS C MpPUMEpaMH MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIEC, HAYKE U UCKYCCTBE, C BHIIAIOIIUMHUCS MATEMATUYECKUMU OTKPBITUAMU U
WX aBTOpaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBIM pealn3yeTcss Kak uepe3 Y4YeOHBI Marepuaj, CHocOoOCTBYIONTUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NeATEeTbHOCTH, TpeOyIomed TPOJOKUTEIHHOM KOHIIGHTPAllMM BHUMAHWSI,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM HM  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3ynbTar.

B ocHoBe wMeTomuku OOy4YeHUST MaTEMaTUKH JISKHUT JeATeIbHOCTHBIN
MPUHITUT OOYyYCHHSI.

B crpykType ydeOHOro kypca «MaTemaTHKa» BBIICICHBI CIEIYIONTUE
coJiepKaTesIbHO-MeToInueckue JUHUM: «Yucina u BeruuciaeHus», «DyHKuM u
rpadukny», «YpaBHEHUS U HepaBeHCTBa», «Hauama mMaTeMaTHYecKOro aHaau3ay,
«MHoxxkectBa u  Jjoruka», «lIpsiMble H TIJIOCKOCTH B  MPOCTPAHCTBEY,



«Muororpannukn», «Tema BpameHus», «BekTopsl M  KOOpAWMHATHI B
IIPOCTPAHCTBE», «JIBMKEHUS B MPOCTPAaHCTBE». Bce OCHOBHBIE COAEpPKATEIBHO-
METOJMYECKHUE JIMHUN U3YYarOTCsA Ha MPOTSKEHUU JABYX JIET 00yYEHUsI HA YPOBHE
CpellHero oomiero oOpa3oBaHusi, €CTECTBEHHO JOTOHSS IPYT APyra U MOCTENEHHO
HACBIIASICh HOBBIMM TeMaMU U pasjaenamu. JlaHHBIA ydeOHBIM Kypc sBIseTCA
WHTETPAaTUBHBIM, IIOCKOJIbKY OOBEAUHSIET B ce0€ COJEpKAHHE HECKOJIbKUX
MaTeMaTHYeCKUX  JUCUUIUIMH, TakKuX Kak  airedpa, TpPUTOHOMETpHS,
MaTeMaTUYeCKU aHaIu3, TEOpHUsi MHOXKECTB, MaTeMaTUYeCKasi JOTUKA U JIpyTue.
[Io wmepe Toro kak oOydaloIlivecs OBJIaJeBalOT BcE€ 0Oojee MHUPOKUM
MaTeMaTUYeCKUM alllapaToM, y HHUX TOCleqoBaTelbHO (opMHUpYyeTCs U
COBEPILIECHCTBYETCS YMEHHE CTPOMTh MaTEeMaTHYECKYI0 MOJIENb pPEabHON
CUTYallUH, IPUMEHATh 3HAHUS, NOJyYCHHbIE TP U3YYEHHH Y4EOHOro Kypca, s
pELICHUsI CaMOCTOSITENILHO C(HOPMYIMPOBAHHOW MaTeMaTUYECKOH 3a/1auu, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs  (OpPMHUPOBAHHIO  HAaBBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu 4HUCla, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIYMCIICHUS], OLICHMBATh YUCJIOBBIE BBIPAXKEHUA, pabOTaTh ¢ MaTeMaTUYECKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YalOIMMMCS MHOXECTBA HATYPaIbHBIX, [EJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My crnenupuyueckre 3aJadyd U ONEpalMH: JACJCHHE Halelo,
ONEpUPOBAHUE OCTATKAMM HAa MHOXECTBE IEJIbIX 4YHUCel, OCOOble CBOWMCTBA
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKKe
U3BJICYCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
brnaronapsi mocnenoBaTeIbHOMY PACIIMPEHUIO KpPyra HCIOJIb3YEMbIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM WX MPUMEHEHHUS JJI PELICHUS Pa3IUYHbIX 3a/1a4
dbopmupyeTcsi pencTaBlieHue O €AMHCTBE MAaTEMAaTUKU KaK HaykKd U €€ poJid B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpETH3aIHsl.

JIunus «YpaBHEHUS U HEPABEHCTBA» pPEATU3YETCs Ha MPOTSHKEHUM BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0Opa3oBaHUs, MOCKOJBKY B KaXIOM
paznene IIporpamMMbl IpPENyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOy4alolUecs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a Takxke 3ajady,



cojepxalux mapaMerpsl. [lomydeHHbIE yMEHUS IIMPOKO HCIONBb3YIOTCA MpH
UCCIIeIOBaHUH (DYHKIUI C TOMOIIBIO MPOU3BOIHON, MPU PEHICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJCHHE HauOOJBIINX M HAaWUMEHBIINX 3HAYCHUH (DYHKIUU.
JlanHasi comepkaTesbHas IMHUS BKJIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUN
BBINIOJIHATH ~ pacy€Thl MO  ¢opMysnaM, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAXKEHUH, a TaKXe BBIPAKCHUM,
COJIEpKaIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajJbHEWIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OO0ydYaroImuXxcs, (OPMUPYIOTCS HABBIKUA JE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. Anre0Opa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUISl PpEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxxarenbHo-MeToAMYecKass JUHUA «DyHKIMH U TpaQuKA» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (DYHKIIUU NJIsl pelIeHUs 3a7ad U3 JAPYruX yueOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMyJiaMU 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TMOJyYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HaBBIKOB, IMO3BOJSIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEXIy BEIMYMHAMU B
paznuyHOi (opme: aHATUTHYECKOU, rpaduueckoid u ciaoBecHoW. Ero uzyudenwue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHHUS, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILIECTBEHHO PACIIUPUTHh KPYT KaK MAaTeMaTHUYeCKHX, TaK U MPUKIAIHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIHA, OMPEAENATh HX HAWOONbIINE W HAUMEHBIITUE
3HAYCHUSA, BBIYUCIITH MUIOMAnu (Guryp u oObEMBI TeJ, HAXOAWTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepkareibHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOAWTh HAWIY4YIIee pEIIeHWEe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHY€CKOTrO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (OPMAbHO-JIOTHYECKOTO |
KPEaTUBHOIO MBbIIUICHUS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS



3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O
BBIIAIOIIMXCST pe3yNbTaTaX, IMOJMYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeTOAMYECKas: TUHUS «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHO>KECTBEHHBIE MTPEICTABICHHS MPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTeMaTHKU
U Tpe[iaraloT Hambosiee YHUBEPCANbHBIA SI3BIK, OOBEIUHSIONIMI BCE pa3/ieibl
MaTeMaTUKU M €€ TMPUIOKEHUN, OHU CBSI3bIBAIOT pa3Hble MaTeMaTHYECKHeE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTeMaTHUKH U HCIOJIb30BaTh €T0 JJI BBIPAKECHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYI0 €M CTpOTOCTh OOOCHOBAaHMM U CJEIOBAHUE ONPEACIEHHBIM
OpaBWjaM  TOCTPOEHHUS  JOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHu
MaTEeMaTHYECKON JIOTUKH CIIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYK/IEHUSI HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueb6HOM Kypce «MaremaTtnuka» NpUCyTCTBYIOT OCHOBBI MaT€éMaTH4ECKOrO
MOJIEJIMPOBAHUS, KOTOPbIE NMPU3BaHbI CIIOCOOCTBOBATh (POPMHUPOBAHUIO HABHIKOB
IIOCTPOCHUSI MOJEJIEH pPEaJbHbIX CUTyalud, HCCIECIOBAHUS OTUX MOJEIEN C
MOMOIIBIO ammapaTa anreOpsl W MaTeMAaTUYECKOTO aHaliu3a, HHTEePIpeTaluu
MOJIyYEHHBIX pe3yJbTaToB. Takue 3agaHusl BIUIETEHbI B KaXIbI M3 pa3/esioB
IPOrpaMMbl, MOCKOJIBKY BECh MaTepual yuyeOHOro Kypca HIMPOKO HCIONb3yeTCs
JUIsSL pelIeHus MPUKIAIHbIX 3a1a4d. [Ipu pemieHnn peasbHbIX NPAKTHUECKUX 3ajad
oOyyaromuecs pa3BUBAIOT Ha0JII0/1aTeIbHOCTb, yMEHHE HaXOJIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsl, HUCIOIb30BaTh AaHAJIOTHUIO, 0000IIaTh U
KOHKPETU3UpPOBaTh mpobsieMy. JlesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB
pellieHus] MPUKIAIHBIX 3aJad OpraHu3yeTcsl B IpOolecce M3Y4YeHHUs BCEX TeM
y4ueOHOro kypca «MaTeMaThukm».

Ha uzyudenne yueOHOro kypca «Marematuka» otBoautcs 544 uaca: B 10
Kkiacce — 272 uvaca (8 gacoB B Henemo), B 11 kimacce — 272 yaca (8 yacoB B
HEJIEIII0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HHU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeaeM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPAaBEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOrOwWIeHbl OT OJHOW mepeMeHHoW. JleneHue MHOrowieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppaIMoHaIbHBIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pericHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENENIUTENS s pPEelIeHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII M HEpaBEHCTB. lIpuMeHeHHE ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosumms pyukiuit. I'paduk  yHkmum. DineMmeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUs] PYHKIMU Ha TIPOMEXYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTEMEHU Kak (PYHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHSI BO3HMKHOBEHHSI MATEMAaTHYECKOTO aHau3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio e. DopMyra CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [lpousBognass ~ CcyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

IIpsiMble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TIOHATHS  cTepeoMeTpur. Touka, ImpsMas, IIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3auMHOEe pacrosnoxkeHue MpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIrecs,
napajuyielbHble W CKpellMBaronuecs npsMble. [Ipu3Haky CKpenMBarOIIUXCs
npsambIX. [lapamiensHOCTh NPSIMBIX U IIJIOCKOCTEN B MMPOCTPAHCTBE: MapajliesIbHbIE
IpsiMbI€ B MPOCTPAHCTBE, MAPaUICIbHOCTh TPEX MPSIMBIX, TAPALIEIbHOCTh MPIMON
u 1ockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHUE
¢uryp. OcCHOBHbIE CBOMCTBa MapajJIeIbHOTO MNpoeKTHUpoBaHUs. W300paxeHue
buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXAy NpSMbIMH B MpOCTpaHcTBe. [lapannenbHOCTh MIOCKOCTEN: NapaijieibHbIe
IIJIOCKOCTH, CBONCTBA MapajuIeIbHbIX IIJIOCKOCTEN. [Ipocrenmme
NPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajulielienuIe],
MMOCTPOEHUE CCUCHU.

[lepneHANKYISIPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIE MIPSIMBIE B
MPOCTPAHCTBE, MpSAMbIE MapauieNbHbIE W TEPIEeHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK TEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYIIPHON IJIOCKOCTH. OpTtoronajibHOe IPOEKTUPOBAHHUE.
[lepneHaANKyIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  TpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TUJIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIocKocTer. TeopeMa 0 TpEX NMEePIEHIUKYIApax.



Yrael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M IIOCKOCTBIO, IBYIPaHHBIN
YTOJI, JUHEWHBIA YIOJI ABYTPAHHOIO yria. TpEXrpaHHBIM U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa TIUJIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoOB, pa3BépTKa MHOrorpaHHuka. [lpmsma: Nn-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAsi PU3MbI, OOKOBAasl U MOJHAsI OBEPXHOCTh MPU3MBI.
[Tapayenenunesn, MNpsSMOYTOJBHBIM — IMapajulelielIMIE] W  €ro  CBOMCTBA.
Kparuyaiimme myTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpancTBenHass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nupamujaa,
npaBuwibHas W yceu€HHass nupamuiabl. CBoiicTBa pé€OGep W OOKOBBIX TI'paHel
paBWIbHOW mHMpaMuibl. lIpaBuiibHBIE MHOIOTpaHHUKHW: INPAaBWIIbHAs NpU3Ma U
IpaBWIbHAs NUpamMuAa, IPAaBWIbHAs TPEYroJibHAs NUPAMHUAA W IPABWIBHBIN
TeTpa’ap, KyO. llpencraBieHne O MpaBUIBHBIX MHOIOTPAHHUKAX: OKTadIp,
JOEKadIp U UKOCAdIpP.

BreluncneHre 9SJIE€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHaliu, YrJbl.
[Tnomanps OOKOBOM MOBEPXHOCTHM U IOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOH MOBEPXHOCTH NPSIMON MPU3MBIL.
[Inomanes OOKOBOM MMOBEPXHOCTH MW TOBEPXHOCTH NPABWIBHOW NUPaMHUIBbI,
TeopemMa O IUIOMIAJAN YCEUEHHOW MUPaMU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUM  INPABHUJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuieNenune1d, CUMMETPUsS MPABWIBHBIX IPHU3M, CHMMETpHUS IPABHIIBHON
MAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEApHbIE, COHANPABJICHHBIE W  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHHSI BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpA HA YHCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [Ipu3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamnenenunena. Teopema O pasloKEHUMM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyronmpHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBs3b MEXIAy KOOpAMHATAMHU BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJd Mexay Bekropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

['pad, csa3ubIi rpad, myTH B rpade: MuKisl 1 nenu. CTeneHb (BaJICHTHOCTS)
BepiunHebl. 'padbl Ha miockocTH. [lepeBbsi.



CayyaiiHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4aiiHble COOBITHS. DIeMEeHTapHbIe
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00bEeJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jnarpammel Ditepa. @opmyiia CI0KEHNUS BEPOSATHOCTEM.

YcnoBHas BEPOATHOCTb. YMHOXKEHHME BEPOATHOCTEU. [lepeBo cCiydalHOro
akcriepuMenTa. Popmyiia noHou BeposaTHocTH. Dopmyna balieca. HezaBucumele
COOBITHSI.

bunapHbIii ciydaiiHbIil onBIT (MCIIBITAHKE), YCIEX W Heynada. HezaBucumbie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuil. TpeyronpHuk Ilackans. ®@opmyna OuHOMA
Herorona.

Cepusi He3zaBUCHMBIX ucnblTaHuW bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyvaitnags  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pacrpenenenusa. Onepanuu HaJ CIy4alHBIMH BEIMYMHAMU. buHapHas ciydaiiHas
BeqnunHa. lIpumepsl pacnpenesneHuii, B TOM 4YMCIE TE€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

Yucaa v BIYMCICHUA

Harypanbabie u nensie yucna. [IpumeHeHrne NTPU3HAKOB JAEIMMOCTH LEJIBIX
yuces, HauOosbuii oOmuit nenurtens (manee — HOJ[) m HaumeHsblnee ooiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurMa EBkinuaa ajis peneHus
3a7a4 B LIEJIBIX YUCTIaX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4HCla. ApupMETHYECKHE Omeparul C KOMIUICKCHBIMU
yucinamu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPIAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCETI IS PENICHHS (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucreMa ¥ COBOKYIIHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. Permenre TpuroHoMeTpuyeCKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU(PMHUECKUX
HEPABEHCTB.



OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPpAIMOHATIbHBIX, TOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapaMETPaMHU.

[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTEeMaTUYeCKUX 3a7a4 M 3aJad M3 pa3IM4yHbIX O0JIacTe HAyKu M pPEATbHON
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommoszunumu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckue PyHKIIMU, UX CBOMCTBA U I'PAPUKHU.

['padprueckre MeTonbl pelleHUs YpaBHEHHU M HepaBeHCTB. | 'paduueckue
METO/IbI PELICHU 3a1a4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEATTBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
3KcTpeMyMbl.  HaxoxaeHue  HamOonblIero M HAUMMEHbBLIEro  3HauY€HUM
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKIEHUS HAWIYUIIEro peuieHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEAENICHHs CKOPOCTM W YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOpPa3HbIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenne
onpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiOuua.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAHUE pEAIbHBIX TMPOLECCOB C TNOMOLIbI0  AuddepeHIrnaIbHbIX
YPaBHCHUM.

Tesia Bpamenus

[ToHsiTHSA: IMIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKass IOBEPXHOCTD,
chepuueckas MOBEPXHOCTb, oOOpasyrolue noBepxHocTe. Tema BpamieHus:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacnosoxxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
niapa.



O6béM. OcHoBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIBHOTO Tapajulesienunena U ciaeactBuss u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW MpPU3MBbI, MWIAHIpA, TUpaMHUIbl 1 KoHyca. O0BEM mapa U mapoBOro
CErMEHTA.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
WIMHApP, ONHCaHHAas oOKojo ImHApa. llepeceuenne cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSATHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIOaAb chepbl U €€ yacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAAECH MMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodus, romoreTus. PemieHue 3agau Ha
IUIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOIOTPAHHUKOB U TEJI BPALICHUS: CEYEHUs LIWJINHIpA
(mapayuienbHO MW TMEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUEHUS 1Iapa, METOAbl OCTPOCHHUS
CEUYEHMI: METOJ CJEIOB, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METO/]| IEepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy HaJx BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronpHas
CUCTEMa KOOPAMHAT B IpocTpaHcTBe. KoopaunaTel BekTopa. Pasznoxenue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3a11ay.

J/{BMKEHUSsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[B>keHUs W paBEHCTBO (puryp.
OO6mme cBoiicTBa JBMKCHUH. BuIbl JBWKCHUM: TapauIeNbHBIM IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IIOBOPOT BOKPYI IPSMOMN.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.

CoBMecTHOE pachpelesieHHe JIByX CiydalHbIX BeaudyuH. He3aBucumble
CIIy4allHbIEC BEJIUYUHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4yalHOW BEJIMYMHBI (paclpenesiCHuUs ).
[Ipumepsl TpUMEHEHUsT MaTEMaTUYECKOro OXXKHAAaHMs (CTpaxOBaHME, JIOTepes).
Marematrnyeckoe OxujaHue OWHAPHOW CIy4yalHOUW BeNMWYWHBI. MaTemMaTtndeckoe
OXXMJAHUE CYMMBI CIIy4dalHBIX BEJIMYMH. MaremMaTuyeckoe  OKHUIaHUe
T€OMETPUYECKOTO U OMHOMHUAILHOTO PacipeieTICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4YalHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydailHON BeMMYMHBL. MaTeMaTruieckoe
OXXUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX



BeauunH.  Jlucmepcuss W CTaHOApTHOE  OTKJIOHEHHME  OMHOMHAIBHOIO
pactipenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpenencHusl.

HepasenctBo YeOwiméBa. Teopema UebniméBa. Teopema bepuymnu. 3akoH
OoNbIIMX  4ucesl. BpIOOpOuYHBI  MeTon — ucciaeaoBaHuil.  BwiGopouHbie
xapakTepucTHKu. OIeHUBaHNE BEPOATHOCTU COOBITHS MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOLIBIO U3YYEHHBIX PACIIPEICICHNAN.

HenpepeiBHbIE ciyyaliHble BeqW4yuHbL. [Ipumeppl. DyHKIMS TUIOTHOCTH
BEPOSAATHOCTU pacmlpenesicHus. PaBHOMepHOEe pachpeeneHue M €ro CBOWMCTBA.
3agauu, IPUBOASIIME K NTOKA3aTEIbHOMY PACIpEACICHUI0. 3a/1auu, IPUBOIAIINAE K
HOPMAaJIbHOMY pacIpeieeHHUIO. OyHKIHSA IJIOTHOCTH BEPOSATHOCTH
MOKAa3aTeJIbHOTO pacipeaesieHns, PyHKIUS IIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacnpenenenns. OyHKIUs INIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACIIPEACIICHMUS.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3amauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanus nByx ciydaiiHbix BennurH. KoadpuuueHT nuHeiHoi koppensuuu.
CoBMecTHbBIE HA0JIIOICHHS IBYX BEIUYHUH. Be1OOpouHbIN KO3 PULIIEHT
Koppemsiuuu. Paznuyue Mexay JIMHEMHOM CBA3BIO U IPUYMHHO-CIIEICTBEHHON
CBsI3b10. JIMHENHAS perpeccusi, METOJ HAaUMEHBIIINX KBaApPaTOB



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, [IEHHOCTHOE OTHOILICHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

chOPMHPOBAHHOCTh YMEHHUS TPHUMEHSATh MAaTeMAaTHUYECKHEe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4eCKoMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHUE BJIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’Karollel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MIesATEeNbHOCTH, JTaloB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agadu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MPoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMpOIEcca, a TaKKe BbIIBUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAY PELICHUS 3a7auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3eHTAlMK U 0OCOOEHHOCTEN ayUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HMH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MPUHUMATH I1I€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMHoOBBIX GopMax paboThl (0OCYkaeHHS, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CcBOOOIHO OIEpPUPOBaTh MOHATUSMU: pAaIlMOHAIBHOE YHCIO, OECKOHEUHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
PALMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJIb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBRIUMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBATh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YHCIIOBOI'O apTyMEHTA;

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIMEHTaMU, KOPHM MHOIOWIEHa, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurtess 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpULl U OIpPEAECIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHUs
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHEe GOPMYIIBI JIJIsl MPeoOpa30BaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMHOO3UUUsA GQYHKIMM, Tpaduk ¢GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBATh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKUUHU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHUU C HAaTypaJIbHBIM M IIEJIBbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOKa3aTellbHas W JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YMCIOBOTO apTyMEHTA;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHSIMU: apuPMETHUYEeCKass M TeoOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH MMOHATUSAMH: HENpPEpPbIBHbIE (YHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSAMH: TIEpBasi W BTOpas IMPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B ajreOpandeckor u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIICHHS C  TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuars paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3BIKE alreOpbl, COCTaBIATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKU KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (YHKIUU JJI1 MOJCIUPOBAHUS W UCCIEAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh IPOU3BOAHYIO Uil HAXOXJCHUS HAWIY4YlIEero pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh TMEePBOOOpa3HbIC 3IEMEHTAPHBIX (DPYHKIUNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COIHAIbHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.

K xonmy 10 kiaacca oOydaromuiics HayIuTCs:

CBOOOIHO OIEpPUPOBaTh OCHOBHBIMU TIOHSATUSIMU CTEPEOMETPUHU TPU
pEIIeHNH 33729 ¥ IPOBEICHINH MaTEeMaTHYECKUX PACCYXKICHUM;
NPUMEHATh aKCHOMBI CTEPEOMETPUHU M CJCICTBUSA W3 HUX MPH PEIICHUU
reOMETPUUYECKUX 33/1a4;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJIHO OMEpHpPOBaTh TMOHSATUSIMHU, CBSI3aHHBIMU C YIJIaMd B
IPOCTPAHCTBE: MEXAY MPSMBIMH B TPOCTPAHCTBE, MEXAYy MPSIMOU U
IUIOCKOCTBIO;

cBOOO/IHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTpaHHUKaMHU;
cBOOOJHO pAaclo3HaBaTh OCHOBHBIE BHUJABl MHOTOTPAHHHUKOB (IIPU3Ma,
nupamuja, NpsMOYyroJIbHBINA Mapajuienenumnen, Kyo);

KIaCCU(PUIIMPOBATh ~ MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHHMA IS
KJIacCU(UKaIIH;

CBOOO/IHO  ONEpUPOBaTh  MOHSATHSMH, CBSI3aHHBIMM C  CEUYEHUEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

BBITIOTHSTH napasuieiabHoe, HEHTpaIbHOE U OpPTOTOHATBLHOE
MPOCKTUPOBaHNUE (HUTYp HA IJIOCKOCTh, BBIMOIHATH M300pakeHUsT PUTyp
HAa IJIOCKOCTH;

CTPOUTHh CEYCHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOIAMH, BBITIONHSTH
(BBIHOCHBIE) MIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOTpaHHUKOB  (TpU3Ma,
NUpaMU/a), FEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmy;

cBOOOHO OMEPUPOBATH MOHITHSIMH: CHMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb M TUIOCKOCTh CHUMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHUMMETpPUHU
durype:;

CBOOOIHO OIEPUPOBATh MOHSTHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;



BBIIIOJIHATH JIEWCTBHS HAJl BEKTOPAMH;

pemaTh 3aJadyd Ha JIOKAa3aTeJbCTBO MAaTEMAaTHYECKUX OTHOLICHWW U
HaxO0XKJIECHUE TE€OMETPUYECKUX BEIUYMH, IIPUMEHSISI W3BECTHBIE METOJBI
IIPU PELICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

IIPUMEHSTh IPOCTEMIIME MPOTPaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a]1a4;
U3BJIEKaTh, NPEoOpa3oBbIBATh W MHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTekKax U pUCYHKaXx;

OPUMEHATh MOJYYEHHbIE 3HAHUS HAa TPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBAaTh PEALHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIEC MOHSATUS B
npolecce IOUCKAa PpELIeHHsT MaTeMaTH4ecKH  Cc(hopMynHpoBaHHON
npo0JieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3BIKE TI'€OMETPHH,
MCCIIE0BATh MTOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM I€OMETPUUYECKHUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb NPaKTUYECKUE 3aJaud,
CBS3aHHBIC C HAX0XKJICHUEM F€OMETPUYECKUX BEJIMYNH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS I'E€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

CBOOOJIHO ONEPUPOBAThH MOHATUSIMU: Tpad, MIIOCKUH rpad, CBSI3HBII rpad,
nyTb B Trpade, ULenb, UUKI, AEPEeBO, CTENEHb BEPUIMHBI, JIEPEBO
CIIy4allHOTO 3KCIIEPUMEHTA;

CBOOO/IHO OINEpUPOBATh MOHATHSIMH: CIIydYalHBIM SKCHEPUMEHT (OIBIT),
Clly4aitHoe COOBITHE, DJIEMEHTAPHOE CIIy4ailHOe COOBITHE (IJIEMEHTAPHBIM
MCXO/[l) CIIY4ailHOTO OIbITa, HAXOJAUTh BEPOSTHOCTH COOBITHI B OIBITaX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HAaXoMuTh H (HOPMYITUPOBATh COOBITHSA: TIEpeceueHue, OObBEAMHEHHE
JAHHBIX COOBITUH, COOBITUE, TPOTUBOIMOIOKHOE TaHHOMY, HCIOJIb30BATh
auarpaMMbl  Oisiepa, KOOPAWHATHYIO MPSIMYyH Uil PEUIEHUs 3azad,
MOJIL30BaThCs (POPMYJION CIIOKEHUS BEPOSTHOCTEH JJIsI BEPOSTHOCTEU
JBYX U TPEX CIyYalHBIX COOBITUI;

OlEpUpOBaTh  IMOHATUSMHU:  YCJIOBHAs  BEPOSTHOCTb, YMHOKEHUE
BEPOSITHOCTEN, HE3aBUCHUMBIEC COOBITHS, IepeBO CIIy4alHOTO
HKCIIEPUMEHTA, HAXOJUTh BEPOSITHOCTH COOBITHI C MOMOIIbIO TpaBUia
YMHOKEHHUSI, IEpeBa CIIy4allHOTO OMBITA, UCIOJIb30BATh (POPMYITY MOJIHON
BeposiTHocTH, (opmyny baileca mpu pemieHud 3amad, ONPEICISTH
HE3aBHCHUMOCTh COOBITHI 1O (opMyJsie M MO OpPraHU3alMU CIy4ailHOTO
DKCIEPUMEHTA;



MPUMEHSATh W3YYEHHBbIE KOMOWHATOPHBIC (OPMYJBI ISl TEPECUUCICHUS
AJIIEMEHTOB MHOYECTB, 3JIEMEHTAPHBIX COOBITUH CIIy4ailHOrO OIIbITa,
pELICHUS 3a7a4 110 TEOPUU BEPOSITHOCTEM;

CBOOOJHO OIIEpUPOBATH TMOHATUSMH: OWHAPHBIM CIyYalHBIA  OIBIT
(uctpITaHue), ycmex M HeyjJada, HE3aBUCHUMBIC HCIBITAHUS, CEpUs
UCIIBITAaHUM, HAXOJUTh BEPOSITHOCTA COOBITHI: B CEpUU HWCHBITAHUHA IO
IIEPBOTO yCII€Xa, B CEPUU UCHIBITAHUN bEepHYJIM, B OMNbBITE, CBA3aHHOM CO
CITy4yallHbIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

CBOOOIHO ONEPUPOBATH TTOHSATHUSIMU: Ciy4aitHas BEJIMYMHA,
pacrpenieieHde BEPOSTHOCTEH, auarpaMma pacripeiciicHus, OuHapHas
CilyyaiiHasi BEeTMYMHA, TEOMETPUUECKOE, OMHOMUATILHOE pacpeielICHUE.

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

CBOOO/IHO ONEpUPOBATh MOHATHSAMH, CBA3aHHBIMU C LMUJIMHAPUYECKOH,
KOHMYECKOH U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
HOJIyYCHHUS;

OIEpUPOBATh MOHATUAMHM, CBSI3aHHBIMH C TEJIAMH BPALIECHUS: [IWIHMHIPOM,
KOHYCOM, c(hepoii U mapowm;

pacrmo3HaBaTh Tejla BpauleHus (UMIUMHApP, KOHYC, cepa M IIap) U
OOBSICHATH CIIOCOOBI MOY4YEHUS TEJ BpaLCHMUS;

KJIacCCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHHUE CPephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallCHMS,
O0OBEMBI U IUIOMIAI TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMS,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmy;

CBOOO/IHO OIEpPUPOBaTh MOHATUSMHU, CBS3AHHBIMU C KOMOWHAIUSIMHU Tell
BpallleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIA B cdepy H
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEX/Ty TUIOIIAIIMU MIOBEPXHOCTEW U 00bEMaMU
IMOJTIOOHBIX TEN;

n300pakaTh u3ydyaemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUYEHMS TEJl BPALLICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MNpeoOpa3oBbIBaTh HH(MOpPMALHIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTexax U puCyHKax;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALUU HaJ BEKTOPaMU;

3aJ1aBaTh MNIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;



pelIaTh TeOMETPUUYECKUE 3a7a4M HA BBIUKMCIIEHUE YIJIOB MEXKY MPSAMBIMU
U IUIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUM OT TOYKM JI0 IUIOCKOCTH, B
LIEJIOM, HA IPUMEHEHHNE BEKTOPHO-KOOPAMHATHOIO METO1A IIPU PELIECHUU;
CBOOOJTHO ONEPUPOBATH TMOHATHSMHU, CBSI3AHHBIMU C JIBDKEHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOHATh M300paXK€HUsI MHOTOIPAHHUKOB U TeJl BpalllCHUS MpU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALICHHUs: CEUEHUs LWIMHAPA
(mapasuienbHO U MEPIEeHIUKYISIPHO OCH), CEYEHUS! KOHYyca (mapaljieibHbIe
OCHOBAHMIO M MPOXOJSLIME YEPE3 BEPIINHY), CEUEHUS Iapa;
WCIIOJIB30BaTh METOABI IOCTPOCHMSI CEUYECHUM: METOJA CIENOB, METOJ
BHYTPEHHETO IIPOCKTUPOBAHHUS, METOJI IIEPEHOCA CEKYILEHN TUIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

NPUMEHATh TeOMETpUUYECKHe (PaKThl U1l PEIICHHS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIarallliuX HECKOJIBKO IIaroB pEUICHUS, €CIH YCJIOBHUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU (hopme;

peuare 3aJa4d Ha JOKAa3aTeJIbCTBO MAaTEMaTHUYECKUX OTHOLICHUM U
HaXO0X/JICHUE T€OMETPUUECKUX BEJIUYNH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

IPUMEHATh  [OJyYEHHbICE  3HAHUSA HA  IPAKTUKE:  CPAaBHUBATSH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUH, IPUMEHATh U3YUEHHbIC
IIOHATHs, TEOPEMbI, CBOWCTBA B IIpOLECCE IIOUCKA  PEUICHUs
MaTeMaTuyecku  c(OpPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T€OMETPUHU, HCCIENOBATH ITOCTPOCHHBIE
MOJEIN C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IOHATUH M TEOpEM,
anmapara anreOpbl, pemaTh NPAKTUYECKHWE 3aJaud, CBSI3aHHBIE C
Hax0KJICHUEM F€OMETPUUECKHUX BEJINYNH;

UMETh MpeACTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUSI T€OMETPUM Kak
COCTAaBHOM yacTu (yHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.

ONEPUPOBATH NMOHATUSIMHU: COBMECTHOE PACHPENECICHHUE ABYX CIIyYalHBIX
BEJIMYMH, HCMHOJb30BaTh TAaOJUIly COBMECTHOTO paCHpEIENICHUs IBYX
CIIy4alHBIX BEJIMYUH ISl BBIACICHUS PACIPEACIICHUS KAKIONW BEJINYNHBI,
ONpEICIICHNS] HE3ABUCUMOCTH CIIyYalHbIX BEJIUYMH;

CBOOOJTHO  OMEPUPOBATH  TMOHSATHEM  MATEMATUYECKOTO  OKUIAHUSA
CIIy4yalHOW  BEJIWYMHBI  (pachpenesieHus), MNPUMEHSITh  CBOWCTBA
MAaTEMATUYECKOT0  OXHWAAHWS TIPHU PEIICHUWM  3aJa4, BBIYUCIIATH



MaTeMaTHYeCKOe OXKHUJaHHEe OMHOMHUAIBHOTO W TE€OMETPHYECKOTO
pacnpeneneHui;

CBOOOJHO  ONEpPUPOBATH  MOHATHUSIMH:  JUCHEPCHS,  CTaHIAPTHOE
OTKJIOHEHHE CIy4YallHOM BEJIWYMHBI, NPUMEHITh CBOWCTBA JIMCIIEPCUU
CllydailHOHM BENMYMHBI (paclpeieseHus]) Py pelIeHUH 3a/1a4, BBIYUCIIATh
JUCIEPCUI0 W CTaHAAPTHOE  OTKJIOHEHUWE TE€OMETPUYECKOTO U
OMHOMHAJIBHOTO paclpeeIeHUN;

BBIUUCIIATh BBIOOPOYHBIE XapaKTEPUCTUKU 110 JAHHOM BBIOOpKE H
OLICHMBATh XapAaKTEPUCTHUKU T'€HEPAIBHONM COBOKYIHOCTH JAHHBIX IIO
BbIOOPOYHBIM XapakTepucTUKaMm. OLIEHMBaTh BEPOATHOCTH COOBITHM HU
IPOBEPATh  MPOCTEHIIME  CTATHCTHUYECKHE  THUIIOTE3bl,  MOJb3YAChH
U3Y4YEHHBIMH pacupeneneHusIMH



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumenoBaHue pa3jiesioB U
n/m  TeM NPOrpaMmbl KouunyecTBo 4yacoB

Kontpoabubie IIpakTuueckue

Bcero
' padoThI padoThI

MHOX€eCTBO JI€HCTBUTEIIHHBIX

qucell. MHOTOYICHEL.

PanuonansHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI

JIMHENHBIX YpaBHCHUHN

OyHKIHH U TpadUKH.

CrenenHas QyHKIUS C LEIBIM 12 1
IMoKa3aTelieM

Apudmerndeckuit KopeHs N-
ol crenenu. MppaunoHaibHbIe 15 1
ypaBHEHUS

[ToxazaTenpHas GyHKIHS.

10 1
[Toka3zaTenbHble ypaBHEHUS
Jlorapudmuueckas GyHKIHUS. 18 1
Jlorapudmudeckue ypaBHEHHS
Tpuronomerpuyeckue
P P 22 1

BBIPpAXKCHUA U YPABHCHUA

ITocnemoBareIbHOCTH U 10 1

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



HpOrpeccuu

HenpepsiBHBIC (hYHKITHH. 20 1
[IpousBoaHas

[ToBTOpEeHme, 0600IICHNE,
cHUCTEeMaTH3alus 3SHAaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

Kourpoabsubie IIpakTuyeckue

Bcero
padoThI padoThI

BBenenue B crepeoMeTpurio

BsaumHoe pacronoxeHue npsiMbix B
MIPOCTPAHCTBE

[TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

[lepnieHIUKYISAPHOCTD MPSMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

VYTIIBl ¥ pacCcTOSHUSA
MHororpanHuk#
BekTops! B IpoCTpaHCTBE

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoauuecTBO 4acoB

23

25

16

12

102

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchl



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHnoBaHue pa3jieiioB
/i ¥ TeM NpPOrpamMmsl KounuecTBo yacos

Kourpoabubie IIpakTHyeckue

Bcero
padoThI padoThI

w

DneMeHTHI Teopuu rpados

CrnyyaliHble OTIBITHI,
CIIy4aifHbIE COOBITUS U 3
BEPOATHOCTH COOBITHI

Onepanuu Haj
MHOKECTBAMH U
coOpITHsAMH. CII0KEHUE U
YMHOXEHHE BEPOSITHOCTEH.
YcnoBHas BEpOATHOCTb.
He3aBucuMbie coOBITHS

ONEeMEHTHI
KOMOWHATOPUKH

Cepuu nocineg0BaTEIbHBIX
ucnbITaHui. cribITanus
bepnynnmu. CiydaiiHblii
BBIOOD M3 KOHEUHOU

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBare/ibHbIE

pecypchbl



COBOKYITHOCTH

CiyyaliHble BEJIMYMHBI U 14 1
pacnpezaeneHus

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

Ne HaumenoBaHue pa3jiesioB U
n/m  TeM NPOrpaMmbl KouunyecTBo 4yacoB

Kontpoabubie IIpakTuueckue

Bcero
' padoThI padoThI

Hccnenoanue GpyHKuuii

MMOMOUIBIO TPOU3BOTHOM 22 L
ITepBooOpa3Hast 1 HHTETpaI 12 1
I'paduku

TPUTOHOMETPHUYECKUX

(GyHKIHIA. 14 1
Tpuronomerpuueckue

HEpaBEHCTBa

HppanroHanbeHeIE,

NOKa3aTeIbHbBIE U 24 1
norapuMuIecKue

HEpaBEHCTBA

KomrmekcHple yncia 10
Harypanbnble u nensle yucia 10

CucreMbl palliOHAIIBHBIX,

UppaIMOHATEHBIX 12 L

MOKa3aTeNbHbIX U
Jorapu(pMUUECKUX ypaBHEHHM

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



3ajauu ¢ mapameTpamu 16 1

IT 0600
OBTOpeHue, 0000111IeHuE, 16 1

CUCTeEMAaTHU3al U 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
DJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3iesioB U TeM (undposbie)
gt NPOrpamMmbl KonuyectBo yacoB  o0pasoBaTesbHbIE
pecypcsbl
Konrtpoabubie IIpakTuueckue
Bcero
padoThI padoThI
AHaMTHYECKass TEOMETPHS 15 1
[ToBTOpenue, 0600IIEHNE U 15 1
CUCTeMaTH3alusl 3HAaHHUH
OO6bEM MHOrOrpaHHHKA 17
Tena Bpamenus 24
[Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
JIBroKeHUs 5 1
[ToBTOpenue, 0600IIEHNE U 17 1

CHCTeMaTH3aIus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmmbl

Ne

n/n KoJsnyecTBo 4acoB

Konrpoabnubie IIpakTuyeckue
Bcero
padoThI padoThI

3aKkoH 0ONbIIKUX YHCE 5

OIIEMEHTHI
MaTeMaTH4EeCKON 6
CTAaTUCTUKU

HenpepsiBHbie
CIIy4aliHbIE BETNYNHbI
(pactipenenenus),
II0Ka3aTeIbHOE U
HOpMaJbHOE
pacrpeieneHus
Pacnpenenenue
Ilyaccona

CBs13p MeXIY
CITyJailHBIMHU 6

BEIMYMHAMU

O06o0menue n 11 1

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl



cucTeMaTu3anusd 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
JJIeKTPOHHbIE
Jlara nudposLIe
Tema ypoka bp
n/n KosinyecTBO yacoB  u3yuyeHusi oOpa3oBaTesibHbIE
pecypcsl
Kontpoabubie IIpakTuueckue
Bcero

padoThI padoThI

MHO)K@CTBO, OoIIcpanru Haa

1 MHOXKECTBAMH M UX CBOMCTBa L

2 Juarpammsbl Diinepa-Benna 1
[IpuMeHeHne TeopeTUKO-

3 MHOKECTBEHHOTO ariapara Jjs 1

penieHus 3ana4y

PanmonannHBIC YnCHa.
OOBLIKHOBEHHEIE U AECATUYHDIE
poOu, IPOIIEHTHI, 0ECKOHEUHBIE
MePUOINYECKHE 1podU

ParonanbHele yncna.
OOBIKHOBEHHBIE U JIECITUYHBIE
IpoOu, MPOLEHTHI, OECKOHEUHbIE
MepUONYECKHE Tpodu

[Tpumenenue apobeit u
6 MPOLICHTOB JJIsl PEIICHUS 1
MPUKIIAIHBIX 33124

7 [Ipumenenue apobeit u 1



10

11

12

13

14

15

16

MMPOUCHTOB JIsA pCIICHUA
MPUKIAIHBIX 3a/1a4

JlelicTBUTENbHBIC YHCTIA.
PanmonansHbie
HppalUOHAIIbHBIC YKCIIa

Apudmerrueckue ornepaium ¢
JNEHCTBUTENbHBIMH YUCIIaAMU

Monyib 1eCTBUTEIBHOIO YUCIa
U €ro CBOICTBa

[Tpubnm>x€HHBIC BEIYUCIICHMUS],
MpaBujIa OKPYTJICHUS, PUKHUIKA
U OIICHKA pe3yJibTaTa
BBIYMCIICHHI

OCHOBHBIE METO/IbI pELICHUS
HEJIBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

OCHOBHBIE METO/IbI pELICHUS
HENBIX U APOOHO-PAlMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

OcHOBHBIE MCTObI pCHICHUSA
OCIIBIX U ,Z[pO6HO-paLII/IOHaHBHBIX
ypaBHCHI/Iﬁ 1 HCPABCHCTB

MHorousneHs! OT OJHOM1
nepemMeHHou. /lenenue
MHOTr'OYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopema besy

MHoT04JIeHEI C OeJIbIMH
koa¢ppunmentamu. Teopema



17

18

19

20

21

22

23

24

Buera

Penrenue cucrteM ITMHEHHBIX
ypaBHEHU I

Penrenue cucrteM TMHEHHBIX
ypaBHEHUH

Marpuiia cucTeMbl JIMHEUHBIX
ypaBHeHU#. Onpeaenurenb
MaTpHIIbl 2%X2, ero
T€OMETPUYECKHI CMBICT U
CBOIICTBA; BLIYUCIECHHUE €0
3HAYECHUS

Onpenenurens MaTpuLpl 2X2,
€ro TeOMETPUYECKUIT CMBICIT 1
CBOWCTBA; BBIYHCIICHHUE €TO
3HaYeHUs

IIpumeHeHne onpenenuTens s
peLIeHUsT CUCTEMBI JINHEWHBIX
yYpaBHEHUNU

Pemenue npuknaaHeix 3aaa4 C
ITOMOTITbIO CUCTEMBI JIMHEHHBIX
ypaBHEHU U

Pemenue npuknaaHeix 3ama4 ¢
MIOMOUIBIO CUCTEMBI IMHEWUHBIX
ypaBHEHUU

KonTponbhas pabora:
"PanrionanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN"



25

26

27

28

29

30

31

32

33

OyHKIHS, CIIOCOOBI 3aJaHUS
¢dbyakuun. B3anmao obpaTHbie
dbyukiun. Komnosunus ¢yHkimit
['padux GpyHKINH.
DneMeHTapHbIe TPeoOpPa30BaHUS
rpaduKoB PYHKIHI

Ob6unacTh ornpeneneHus 1
MHOECTBO 3HAUCHHUH ()YHKIIHH.
Hymu @ynkun. [IpomexyTku
3HAaK IMOCTOSIHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuoanueckue GyHKIUU.
[IpoMeKyTKM MOHOTOHHOCTH
byHKUIUM

MakcumMyMbl U MUHUMYMBI
¢ynkuuu. Haubonpiee u
HauMEHbIIIee 3HaYeHe PyHKIUN
Ha MPOMEKYTKE

JInHeiHas, KBapaTudHas U
IpoOHO-MHHENHas: (YHKIIUU

DJIeMEHTapHOE UCCIIEIOBAaHNE U
MOCTpPOEHUE TpaUKOB ITHX
byHKIII

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHUE TpaduKOB ITHX
byHKIHMA

CreneHs ¢ 1eIbIM [T0Ka3aTENEM.
bunom Herotona



34

35

36

37

38

39

40

41

42

43

CrereHn C LEIBIM IT0Ka3aTEIEM.

bunom Herotona

Crenennast GyHKIUSA C
HATYpPaJIbHBIM U LEJIBIM
nokasareneM. E¢ cBoiicTBa u
rpaduk

KontponsHas pabora:
"Crenennast pynkuus. Eé
cBoiicTBa u rpapuk"

Apudmerndeckuii KOpeHb
HaTypaJbHOU CTENIEHU U €r0
CBOMCTBA

Apudmerndeckuii KOpeHb
HATypaJbHOM CTENIEHU U €r0
CBOMCTBA

[IpeoOpazoBaHus YUCITOBBIX
BBIPAXKEHUI, COJIEPHKAIIUX
CTENEHU U KOPHU
[IpeoOpazoBaHus YUCITOBBIX
BBIPAXKEHUM, COJIEPHKAIUX
CTENEHU U KOPHU
[TpeoOpazoBaHus YHCIOBBIX
BBIPKEHUM, COAEepKaLUX
CTENEHU U KOPHHU
WppaumronanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
MPPALMOHATBHBIX YPaBHEHUN

HppauroHanbHbIE ypaBHEHMUS.



44

45

46

47

48

49

50

51

OCHOBHBIE METO/IbI pELICHUS
UpPpaAlMOHATILHBIX YPABHEHHM

HppauroHanbHbIe ypaBHEHMUS.
OcCHOBHBIE METO/IbI PELLIEHUS
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHUIIBHBIE IEPEXO/BI B
PELIEHUN UPPALNOHATBHBIX
ypaBHEHUI

PaBHOCHIIBHBIE TIEpEXOABI B
pELIEHNN UPPALMOHATIBHBIX
yYpaBHEHUU

PaBHOCWIIBHBIE ITEPEXO/IBI B
pELIEHNN UPPALMOHATIbHBIX
yYpaBHEHUU

PasHOCHIBHEBIE nepexoanl B
PEIICHNHU MPPATUOHAIBHBIX
ypaBHEHUU

CgoiicTBa u rpaduk KOpHs N-0if
CTENeHM KakK (QyHKIMH 0OpaTHOU
CTENEeHH C HAaTypaJIbHbIM
IIOKa3aTeneM

CgoiicTBa u rpaduk KOpHs N-0if
CTETIeHU KaK (yHKLIUU 0OpaTHOM
CTETICHU C HATYPaJIbHBIM
HoKa3areneM

Konrponbnas pabora: "CoiicTa
U rpauk KOpHS N-0if cTeneHu.
HppanuoHanpHble ypaBHEeHuU"



52

53

54

55

56

57

58

59

60

61

62

Crenens ¢ pallMOHATIbHBIM
nokasaresieM U e€ CBOWCTBa

Crenens ¢ pallMOHATbHBIM
IOoKa3aTeiIeM U €€ CBOIICTBA

CrenieHb ¢ pairOHaJIbHBIM
IoKa3aTejieM U €€ CBOMCTBA

[TokazarenpHast QyHKIHS, €
CBOWCTBA U TpapuK

Hcnons3oBanue rpaduka
(GYHKIMM JUIs] pELIeHUs
ypaBHEHUI

Hcnons3oBanue rpaduka
GYHKIMY IS peIIeHUs
ypaBHEHUI

ITokazaTenbHbIE YpaBHCHHA.
OcHOBHBIE MCTObI pCHICHUSA
IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE MCTOBI pCICHUA
IIOKAa3aTeNbHbIX YPAaBHEHUN

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METOIbI PELLIEHUS
MTOKa3aTeJIbHBIX YPaBHEHUU

KonrpomnsHas padora:
"ITokazaTenpHast QyHKITHS.
IToka3zaTenbHble ypaBHEHUA"

Jlorapugm umncna. CoiicTBa
Jorapudpma



63

64

65

66

67

68

69

70

71

72

73

74

75

Jlorapudwm yucna. CBoicTBa
norapupma
Jlorapudwm yucna. CBoiicTBa
norapudma
JlecATUYHBIC U HATYpAJIbHBIC
norapuhMbl

JlecsiTHuHBIC U HATYpaJIbHBIE
JorapupMbl

[IpeoOpa3zoBanue BbIpaKEHUH,
COJepKAIINX JIOTapH (MBI
[IpeoOpa3zoBanue BhIpaKEHUH,
coJIeprKalIuX Jorapudmol
[IpeoOpazoBanue BbIpaXKEHUH,
COJepKAIINX JIOTapH(PMbI
Jlorapudmmueckas pyHkuus, e€
cBOIicTBa U rpaduk

Jlorapudgmuueckas GyHKIus, e€
CBOMCTBa U rpaduK
Hcnonb3oBanue rpaduka
(GYHKIMM JUIs] peIeHUs
yYpaBHEHUHU

Hcnons3oBanue rpaduka
(GYHKIMY JUIS] peIIeHUs
ypaBHEHUU

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI pEeILICHUS
norapu(MUUECKUX YpaBHEHUN

Jlorapugmuueckue ypaBHEHUS.



76

77

78

79

80

81

82

83

84

OCHOBHBIE METO/IbI pELICHUS
jgorapu(pMUUECKUX ypaBHEHHM

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI PEIICHUS
JorapupMHUECKUX ypaBHEHUI

PaBHOCHUIIBHBIE IEPEXO/BI B
pelIeHuu JorapupMUIECKuX
ypaBHEHUI

PaBHOCHIIBHBIE TTEpEXOABI B
pELICHUH JTOrapuPpMUUECKUX
yYpaBHEHUU

KonTponbhas pabdota:
"Jlorapupmuueckas ¢yHKIHUSA.
Jlorapudmuueckue ypaBHeHus"

CuHyc, KOCUHYC, TAaHT€HC U
KOTAHT'€HC YHCIIOBOTO apryMeHTa

CuHyc, KOCUHYC, TAHTE€HC U
KOTaHT'€HC YHCIIOBOIO apryMeHTa
ApKcUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMmeHra

ApKcUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMeHTa
Tpuronomerpuueckas
OKPY’KHOCTb, OIIPE/ICTICHHUE
TPUTOHOMETPUUECKUX (PYHKIIHUMA
YHCIIOBOTO apryMeHTa



85

86

87

88

89

90

91

92

93

94

95

Tpuronomerpuueckas
OKPY’KHOCTb, OIIpE/IeTICHHUE
TPUTOHOMETPUUYECKUX (YHKLUI
YHCIIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyiibl

OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

OCHOBHBIEC TPUTOHOMETPUIECKHE
(bopMyiibl

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUI

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

[Tpeobpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

[Tpeobpa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPKECHUI

Pemenne TpuroHoMeTprUYECKUX
ypaBHEHUU

Peuienne TpUroHOMETpUYECKUX
YpaBHEHUU



96

97

98

99

100

101

102

103

104
105

106

107

Pemnienne TpuroHOMeTpUUYECKUX
ypaBHEHUH

Pewienne TpuroHOMETpUYECKUX
ypaBHEHUI

Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

Pemienne TpuroHOMETpUYECKUX
yYpaBHEHUU

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUI

KonTponbhas pabora:
"TpuroHomMeTpudyecKue
BBIPAXKCHUS U
TPUTOHOMETPUYECKHUE
ypaBHEeHHUA"

[TocnenoBaTeIbHOCTH, CLIOCOOBI
3aJlaHus MOCIEA0BATCILHOCTEH.
MeTtoa MaTeMaTHUEeCKOM
WHIYKITUU

MOHOTOHHBIE ¥ OTPaHUYECHHbIE
nocJyeoBaTeabHOCTH. McTtopus
aHaln3a OCCKOHEYHO MalIbIX
Apudmernueckast nmporpeccus
I'eomeTpuueckas nporpeccus
beckoneuno yObIBarommas
reOMETPUYECKast MPOrpeccus
Cymma OeckoHe4HO yObIBaromien
T€OMETPUUYECKON TTPOTPECCUH



108

109

110

111

112

113

114

115

116

117

118

JIMHEWHBIN 1
AKCIOHEHIMAIBHBIN pocT. Yucio
e. DopMmyiia CI0KHBIX
MIPOIICHTOB

JInHeHbI 1
AKCHOHEHUHAIBHBIN pocT. Yucio
e. @opmMyrna CI0KHBIX
MPOLIEHTOB

Hcnonbs30BaHue NPOTrpeccuu 1is
peIIeHus peabHBIX 3a/1a4
IPUKIIATHOTO XapaKTepa
KonTponbhas pabora:
"ITocnenoBarenbHOCTU U
nporpeccun"

HenpepbiBHble QyHKIINHN U UX
CBOMCTBA

Touxka pa3pbiBa. ACUMIITOTHI
rpaduKoB (QYyHKIHIT

CaoiicTBa QyHKIMI
HETIPEPHIBHBIX HA OTPE3Ke
CgoiicTBa (pyHKIMH
HENpEPHIBHBIX Ha OTPE3Ke

MeTox HHTEPBAIIOB TSI PEIICHHS
HEPABEHCTB

MeTox HHTEPBAIOB TSI PEIICHHS
HEPABEHCTB

MeToa HHTEepBAIOB JJIs pEIICHUS
HEPaBEHCTB



119

120

121

122

123

124

125

126

127

128

129

130

IIpuMeHeHne CBOKCTB
HENpepbIBHbIX (QYHKIMHA 1715
peleHus 3a1aq

IIpuMeHeHne CBOKCTB
HETPEPbIBHBIX (DYHKIMNA 1151
pelieHus 3aaad

IlepBast u BTOpast MPOU3BOIHBIC
byHKUIUM

Onpenenenue, reOMETPUIECKUI
CMBICJI IPOU3BOJAHOMN
Onpenenenne, GU3NIECKU
CMBICJI TPOU3BOIHOM
YpaBHEHHE KacaTCIIbHOU K
rpaduky QyHKIHH
YpaBHEHHE KacaTEIIbHOU K
rpaduxy GyHKIUN
IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKIMMA

ITpon3BoHBIE 2IIEMEHTAPHBIX
byHKIMMA

ITpon3BoaHas CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U
KOMITO3UIIUH (DYHKITHI
IIpou3BogHas CyMMBI,
MIPOU3BEIEHUS, YACTHOTO U
KOMITO3UIIUH (DYHKITHI
[Ipou3BogHas CyMMBI,
MIPOU3BEIEHUS, YACTHOTO U



131

132

133

134
135

136

KOMITO3UIINH (DYHKITHIA

KoHntposbhas paboTa:
"IIpousBoHas"

[ToBTOpEeHme, 0600IICHNE,
CHCTeMaTH3alys 3HAHMI: 1
"VpaBHenus"

[ToBTOpenwue, 0600mIeHNE,
CHCTeMaTH3alysl 3HAHMIA: 1
"OyHkuun"

HTorosast KOHTpoJIbHAs paboTa
HroroBast kKoHTpoIbHAs paboTa
[ToBTOpenwue, 0600mEeHNE,
CHCTEeMaTH3aIus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136

10



ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Jlara

Tema ypoka
KoaunyecTBo yacoB  m3yuyeHust

n/n

Konrpoasnubie IIpakTuyeckue

B
cero padoThI padoThI

OcHoBHbIE TIpaBUIIA

M300paXeHUs Ha PUCYHKE
IIJIOCKOCTH, ITApaJUIEIbHbIX 1
HPSIMBIX (OTPE3KOB),

CEpeUHBI OTpE3Ka

IlonsTHA cTepeomeTpun:

TOYKa, MpsiMasi, MII0CKOCTb,
npocTtpancTBO. OCHOBHBIE

npaBujIa U300paKeHUs Ha 1
PHUCYHKE IIJIOCKOCTH,
napajieIbHbIX TPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
ITonsTHA: Iepecekaronuecs
IJIOCKOCTH, IepeceKaroIfecs
npsiMasi ¥ MII0CKOCTh;
MOJIyTIPOCTPAHCTBO

[TonsiTHA: MepecekaronIuecs 1

JJIeKTPOHHBbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl



10

IUIOCKOCTH, II€PECEKAIOIINECS
npsiMasi ¥ MJI0CKOCTb;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukH,
M300paKe€HUE MPOCTENIINX
POCTPAHCTBEHHBIX (DUTYD,
HECYILECTBYIOLNX 00BEKTOB

MHoOrorpaHHuKH,
n300paxKeHue MpoCTENIINX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBEI CTCPCOMECTPHU U
INEPBLIC CICACTBUA U3 HUX

AKCHOMBEI CTCPCOMECTPHU U
MEPBLIC CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U
TIEpBbIC CIIEJCTBHS U3 HUX.
CriocoOblI 3a1aHUs IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEN

N3o0pakenne ceueHui
MUPAMHUJIBL, Ky0a U TPU3MBI,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pEbpa. N3o0pakeHue
NepeceYeHMs MOTYyYEHHBIX
mockocrel. PackpammvBanue
MMOCTPOEHHBIX CEUCHUH
pa3HbIMH LIBETaMU



11

12

13

14

15

N3o00paxkenue ceueHuit
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOPbIE IPOXOJST YEPE3 UX
p&opa. Nzo0pakeHune
[IEPECEUCHMS TIOJTYUEHHBIX
mockocrel. PackpaimyBanue
MMOCTPOEHHBIX CEUEHUI
pa3HBIMU LIBETAMHU

N3o0pakeHne ceueHHi
MUPaMUJIBI, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
p€bpa. M3obpakenue
NepeceyeHUs! MOTYyYEHHbIX
mockocrel. PackpammBanue
MIOCTPOEHHBIX CEYECHUN
pa3HBIMU LIBETAMHU

N3o0pakenune ceueHuit
MUpaMUIbl, Ky0a U IPU3MBI,
KOTOPBIE TPOXOJIST Yepe3 ux
pEbpa. N3o0pakenue
MEepPECEUCHUS TTOJTYUEHHBIX
IJIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYEHUM
pa3HbIMU LIBETAMHU

Merton cnenos s
MOCTPOEHUS CEUCHU I
MeTton ciienoB Ui
MMOCTPOEHUS CEUCHUH.
CaoiicTBa nepeceyeHuit



16

17

18

19

20

21

IPSIMBIX U IIJIOCKOCTEU

Merton cienos i
MOCTPOEHUS CEUCHUM.
CBolicTBa nepeceyeHuit
IPSIMBIX U IIJIOCKOCTEU

[TocTpoenue ceuenuii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh
[1aroB MOCTPOCHUS

[TocTpoeHue ceueHmii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX qepTemeI?I " 3aIl11UCh
mraroB MOCTPOCHUA

ITocTpoeHue ceueHui B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIUCh
I1arOB MTOCTPOCHHS

ITocTpoeHue ceueHui B
nupamujie, Kyoe mo Tpém
ToukaM Ha pébpax. Co3manue
BBIHOCHBIX YEPTEIKEH 1 3aIUCh
1arOB MTOCTPOCHHS

[ToBTOpEHME MIAHUMETPHUU:
Teopema o
MPOIOPLIMOHANIBHEIX OTPE3Kax.
[TogoGue TpeyroJbHUKOB



22

23

24

25

26

IloBTOpEHME INIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYEHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJIAHUMETPUH U
CTEpEOMETPUN

KonTponbnas pabota
"AKCHUOMBI CTEPEOMETPHUH.
Ceuenus"

BzaumHoe pacnionoxxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpemumBaromuecs npsiMble.
[Tpu3Haky CKPEIIUBAIOIINXCS
npsimbixX. [lapaniensHble
MpsIMBbIE B IPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSMOM
napajuieJIbHON JaHHOU
IPSAMOM, POXOAIIEN Yepes
TOYKY IIPOCTPAHCTBA U HE
JeXalle Ha JaHHOM IIPSIMOM.
Jlemma o nmepeceyeHun
napauIeIbHBIX IPSIMbIX
MJIOCKOCTBIO

[TapannenbHOCTh Tpex
npsaMbIX. Teopema o Tpéx
napaieIbHBIX MPSMBIX.
Teopema 0 CKpeIUBaOIINXCS
MIPSIMBIX



27

28

29

30

31

32

[TapaynensHOE
npoekTrpoBanrue. OCHOBHBIC
CBOICTBA MMapaJuICIHHOTO
POCKTHUPOBAHUSI.
N3o0pakeHue pa3HbIX GUryp
B [IapaJUIEIbHON IIPOEKIIUU

[lenTpasibHas NpoeKIusa. Yo
C COHAMpPaBIIEHHBIMH
CTOpPOHAMHU. YTOJ MEXAY
IPSIMBIMU

3amayun Ha JOKA3aTeIbLCTBO U
HCCIIEIOBAHNE, CBA3aHHBIE C
PacIojI0KEHUEM MPSAMBIX B
IIPOCTPAHCTBE

ITonsATHA: MapauIeNTbHOCTD
IIPSIMOM U INIOCKOCTH B
npoctpaHctse. [Ipusznak
NapajuIeJIbHOCTH IPSIMOU U
iockocTy. CBolcTBa
NapajuIeIbHOCTH IPSIMOU U
IUIOCKOCTH

I'eomeTpuueckue 3a1aun Ha
BBIUKCJICHHE U
JI0Ka3aTelIbCTBO, CBA3aHHEIC C
NapajyieIbHOCTBIO IPSIMBIX U
IJIOCKOCTEN B MTPOCTPAHCTBE
ITocTtpoeHue ceuenus,
MPOXO/ISIIETO Yepe3 JaHHYIO
NpsIMYIO Ha YepTexe U



33

34

35

36

37

[apaJuIeIbHOTO APYTOn
npsiMoid. Pacuér oTHomeHU

[TapayienpHas mpoexkuus,
MMPUMCHCHHUC IOJI MOCTPOCHUA
CeueHui kyoa u
napauienenunena. CBoicTaa
napaiesienunea U mpu3Mbl

[TapannenbHbIE IIIOCKOCTH.
IIpu3Haky napajienbHOCTH
JIBYX TIJIOCKOCTEM

Teopema 0 napajIenbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICIKALLYIO TAHHOMN
TJIOCKOCTH U CJIEICTBUS U3
HEE

CBoiicTBa napayyIeIbHbIX
IUIOCKOCTEH: O
MapaIeIbHOCTH MPSIMBIX
MepeCceUeHUs pU
MIEPECEUCHHUH JIBYX
napajuiedbHbIX MII0CKOCTEN
TpeTben

CBoiicTBa napayyIeIbHBIX
IUIOCKOCTEH: 00 oTpe3Kax
napajiCIbHBIX MPAMBIX,
3aKIIFOYEHHBIX MEXKITY
napaieIbHbIMU
IUIOCKOCTSIMH; O TIEpECEYCHUN



38

39

40

41

42

43

44

45

IIPSIMOM C IByMs
napaielIbHbIMU INIOCKOCTSIMU
IToBTOpEHME: TEOpEMA
[Tudaropa Ha mIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
PSIMOYTOJIBHOTO
TpeyrojbHUKa

CgoiicTBa ky0a u
IPSIMOYTOJIBHOTO
napaJuleenueaa

Brranciienue yMH OTPE3KOB B
KyOe ¥ MpsIMOYTOJIbHOM
napaJulesenure/e

IlepneHquKyIsIpHOCTD MPSMON
u iockocty. [IpusHak
NEPIEHANKYJIIPHOCTH IIPSIMOU
Y IUIOCKOCTH

IlepnieH IUKYIAPHOCTD MPAMOUN
u iockocty. [IpusHak
NEPIEHANKYJIIPHOCTH IIPSIMOU
U IUIOCKOCTH

TeopeMa 0 CylIeCTBOBAHUU U
€JIMHCTBEHHOCTH IIPSIMOiA,
MIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHANKYIISIPHOHN K
IUIOCKOCTH

[Inockoctu n



46

47

48

49

50

51

52

53

54

NEPIEHANKYJIAPHBIE UM
IPSAMBIC B MHOTOI'PaHHUKaX

[Inockoctu n
NEepPHEHANKYIISPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

[leprienquKynAp ¥ HAKJIOHHAS.
[TocTpoeHue neprneHuKyspa
13 TOYKHU Ha TIPSIMYIO

[leprieHquKyNIAp ¥ HAKIOHHAS.
[TocTpoeHue neprneHuKyspa
U3 TOYKH Ha TIPSIMYIO

Teopema o Tpéx
nepreHuKysapax (mpsmas u
obOparHas)

Teopema o Tpéx
nepHeHAuKyIspax (mpsmast u
oOpatHast)

Yron mexny
CKPEITUBAIOIIMMHUCS TTPSIMBIMH

[Touck nepneHauKyIIpHBIX
IPSIMBIX C TOMOLIBIO
NEPIEHIUKYIJIPHBIX
IIJIOCKOCTEMN
OpTtoronansHoe
IIPOEKTUPOBAHHE
[Toctpoenue ceuenunit kyoa,
IIPU3MBI, IPABUIIBHON
MUPAMHUJIBI C TOMOUIBIO



55

56

57

58

59

60

61

62

OPTOrOHAJILHON IIPOEKIIUU

[TocTpoenue ceueHuit kyoa,
IIPU3MBI, IIPABUIIBHOU
IUPAMU/JIBI C TOMOULIBIO
OPTOrOHAJILHOHN IIPOEKIIUU

CummeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
IInockocTy cMMMETpHI B
MHOI'OrpaHHHUKax

[Tpuznak
NEePHEHANKYJIIPHOCTH IPSIMOM
Y IJIOCKOCTH KakK CJIEJCTBUE
CHUMMETPUU

[IpaBunIBHBIE MHOTOTPAHHUKH.
Pacuér paccrostHuii OT TOUKH
JI0 TIOCKOCTH

[IpaBuiIbHBIE MHOTOTPAHHUKH.
Pacuér paccrostHuii OT TOUKH
JI0 TIOCKOCTH

CnocoObl 0nyCTUTh
NEePIEeHIUKYIISPHL:
CUMMETpPHUS, CABUT TOYKHU IO
napajuieIbHON NpAMOn
CnBur 1o HenapayIeIbHOU
IPsIMOM, U3MEHEHHE
paccToaHu

Konrponbnas padora
"B3auMHOE pacronoxeHue



63

64

65

66

67

68

69

IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTse"

IToBTOpEHME: YroiI MEXIY
MMpAMBbIMU Ha IIJIOCKOCTH,
TPUTOHOMETPHUS B
MPOU3BOJIbHOM TPEYrOJIbHUKE,
TeopeMa KOCUHYCOB

IIoBTOpEHME: YrOaI MEXAY
CKPCIIUBAIOIMUMUCS ITPAMBIMUA
B [IPOCTPAHCTBE

reOMeTpI/ILICCKI/Ie MECTOAbI
BBIYUCJICHUA YIJIa MCKIAY
IMPpAMBIMH B MHOT'OT'paHHHUKaX

JByrpannsiii yroy. CBOMCTBO
JMHENHBIX YTJIOB IBYTPAHHOTO
yria

IlepnenaukynspHbie
iockocTH. CBolicTBa
B3aMMHO NEPIEHINKYIIAPHBIX
IIJIOCKOCTEN

[Ipuznax
MePIEHANKYISPHOCTH
IJIOCKOCTEMH; TeopemMa o
psIMOI IIepeceueHus IByX
IUIOCKOCTEM
NEePHEHANKYISIPHBIX TPEThEU
IIOCKOCTH

IIpssMOyTOJIBHBIN
napasuieNienunen; Kyo;



70

71

72

73

74

75

U3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleenumne1a

Teopema 0 quaroHayu
MPSMOYTOJIBHOTO
napasuliesienuIieia u
CIIEJICTBUE U3 HEE

Crepeomerpuueckue u
NPUKJIAIHBIC 3aa4H,
CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U
IUIOCKOCTH

IToBTOpEHME:
CKPELIMBAIOIINECS IPSIMBIE,
IapajuleIIbHbIE IIJIOCKOCTH B
CTaHJApTHBIX
MHOT'OI'PaHHHUKAX

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSIMBIX,
paccTosiHue MexIy

CKPCIIUBAOIHUMUCS IMPAMBIMU

B IIPOCTHIX CUTYyalUsIX

PaccrostHME OT TOYKH 110
MJIOCKOCTH, PAaCCTOSTHUE OT
MPSAMOM J10 TIIIOCKOCTH
Beruncnenne paccTossHun
MEXK]1y CKPEIIUBAIOIIMMUCS
MPSMBIMH C TTIOMOIIIBIO



76

77

78

79

80

81

82

83

84

NEPIEHANKYIJIIPHON
IUIOCKOCTH

TpéxrpanHslii yro,
HEPAaBEHCTBA IS
TpeXrpaHHbIX yriaoB. Teopema
[Tudaropa, Teopembl
KOCHUHYCOB U CUHYCOB U1l
TPEXTPAHHOIO yria
DeMeHTHI ChepruaecKoit
FEOMETPUHU: T€0/Ie3UUECKUE
JMHUM Ha 3emJie

KonTponbnas pabota "Yrisl u
paccrosiHus"

Cucrematuzanus 3HaHUN
"MHOrorpaHHuK u €ro
DIIEMEHTHI"

IInpamuna. Buael nmupamu .
[TpaBuiibHas nupamMua

IIpusma. [Ipsimast u HaKIOHHAS
npusMsl. [IpaBunbHas npusma

IIpssMo#t mapainenenunen,
IPSIMOYTOJIBHBIN
napaenenunes, Kyo
Brimykiible MHOTOIpaHHUKH.
Teopema Ditnepa
Brimykiible MHOTOTpaHHUKH.
Teopema Ditnepa.
[IpaBubHEIE U



85

86

87
88
89

90

91

92

93

94

95

96

97

98

MOJTYTIPABUIIbHBIC
MHOTOI'PaHHUKHU

Konrponbnas padora
"MHororpaHHukm"

ITousTue BCKTOpa Ha
IIJIOCKOCTH 1 B IIPOCTPAHCTBE

CyMmMma BEKTOpOB
Pa3nocTp BekTOpOB
IIpaBuno nmapasuienenuiena

YMHOXEHUE BCKTOpa Ha
YHUCIIO

Pa3noxeHne BexkTopa 1o
6a3ucy Tpéx BEKTOPOB, HE
JeXallKuX B OJHOU INIOCKOCTH
CkanspHoe Mpou3BeIeHNE
Brruncnenue yria Mexmy
BEKTOPAaMH B IIPOCTPAHCTBE
IIpocreiimue 3anauu ¢
BEKTOPAMH

[Ipocreiimue 3agaum ¢
BEKTOpaMH

IIpocreiimue 3a1auu ¢
BEKTOpaMH

IIpocreiimue 3a1auu ¢
BEKTOPAMHU

0O000meHne n
cucTeMaTrn3anus 3HaHUI



O06o0061IEHNE U
99 . 1
CHCTEMATU3ALMS 3HAHUN

NrtoroBas KOHTpOJIbHAS

1
00 pabora

HToroBasi KOHTpOJIbHAS
101
pabora

000011IeHuE U
102 y 1
CHCTEMATU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne
: Tema ypoka Hata
n/n Konun4yecTBo yacoB  u3yuenust
Ko o e IIpa ecKHe
Beero HTPOJIbHBI PAKTHYECKHU

padoThI padoThI

I'pad, cBs3HBI rpad,
1  npexacraBieHue 3a1a4u ¢ 1
MOMOIIIBIO Tpada

2  CreneHp (BaJICHTHOCTB) 1

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/bHbIE

pecypcbl



BepnHbL. [1yTh B rpade.
Lenu u UKL

['padbl HA TIIOCKOCTH.
HepeBo ciyyaitHOTro
HKCIIEPUMEHTA

Cnyualinbie
AKCTIIEPUMEHTHI (OTIBITHI)
U CITy4alHbIE COOBITHS.
DneMeHTapHbIC COOBITHS
(ucxonpl)

BepositHOCTB
CIIy4aifHOTO COOBITHUS.
BepositHocTu coObITHI B
OTIBITAX C
PaBHOBO3MO>KHBIMU
AJIEMEHTapHBIMU
COOBITUSIMU

BepositHOCTB
CITy4altHOTO COOBITHSI.
BepositHocTH cOOBITHI B
OTIBITAX C
PaBHOBO3MOXHBIMHU
3JIeMEHTapHBIMU
COOBITUSIMU

[Tepeceuenue,
00BbETMHEHNE MHOXKECTB
U COOBITHI,
MIPOTUBOIOJIOKHBIE
cobbITHs. Popmyna



10

11

12

13

14

15

16

CJI0’KEHHUs BEPOSTHOCTEN

VYcnoBHas BEpOSITHOCTb.
YMHOKEHNE
BeposTHOCTEN. Dopmyna
YCJIIOBHOH BEPOSITHOCTH

YcioBHas BEPOATHOCTb.
YMHOXkEHUE
BeposATHOCTEN. Dopmyna
YCJIIOBHOW BEPOSTHOCTH

dopmyiia oJHOU
BEPOATHOCTH

®opmyna baiieca.
HeszaBucumsble coObITUS

KomOunaropnoe
IIPABUJIO YMHOKEHHUSI.
ITepecTanoBkH 1
dakropuan

Yucino coueTaHui.
Tpeyronpauk Iackans

®dopmyna 6buHOMA
Hprorona

KonTponbhas pabota

Nel: "I'padsi,

BEPOSITHOCTH, 1
MHOX€ECTBa,

KoMOuHaTopuka"

bunapHsbI ciiygaliHbIN
OTIBIT (UCIIBITAHUE),



17

18

19

20

21

22

23

ycrnex U Heyzaua.
HezaBucumeie
ucnbitanus. Cepus
HE3aBUCUMBIX
WCIIBITAaHUH 10 TIEPBOTO
ycrnexa

Cepust He3aBUCUMBIX
UCTIBITAHUH J10 TIEPBOTO
ycrexa

Cepus HE3aBUCUMBIX
ucnblTaHuil bepHymm

Crnyyvaiinblii BEIOOp U3
KOHEYHOW COBOKYITHOCTH

[TpakTuueckas padota ¢
HCIIOJIb30BaHUEM
AIIEKTPOHHBIX TAOIHIL

CrnydaifHasi BeJIMYMHA.
Pacnipenenenue
BEPOSITHOCTEH.
Jwnarpamma
pacpeneneHus

Onepanuu Haj
CIIy4yallHbIMHU
BenuyuHamu. [Ipumepst
pacIpeneeHui.
bunapnas ciy4aitnas
BEJIMYMHA

I'eomeTpuueckoe
pacpeneneHue.



24

25

26

27

28

29

bunoMmuansHoe
pacrpeniefieHie

Maremarnueckoe
0’KMJIAHHE CIIy4aliHOU

BenauHbl. COBMECTHOE

pacrpezeneHue 1ByxX
CIIy4alHbIX BEJINYUH
He3zaBucumpbie
CIIy4ailHbIE BEJTUYUHBI.
CaoiicTBa
MaTeMaTUYECKOT 0
0>KHMJIaHUS.
Maremarnueckoe
OXXHJaHue OMHAPHOMN
CIIy4yallHO! BEIUYMHBI

MaremaTudeckoe
OXXKHIaHHUE
reOMETPUUYECKOTO U
OMHOMHUAJIBHOT'O
pacpeneneHun

Hucnepcus u
CTaH/IapTHOE
OTKJIOHEHHE

Jucnepcust buHapHOU
CIIy4ailHON BEJINYMHBI.
CBoiicTBa AMCIIEPCHH
Maremarnueckoe
OKHJJaHHe
MIPOU3BENICHUS U



JUCIIEPCUST CYMMBI
HE3aBUCHMBIX
CJly4aliHbIX BEJIMYUH

[IpakTuyeckas pabora ¢
30 wucmnoab3oBaHHEM 1
AIIEKTPOHHBIX TAOIIHII

Hucnepcus

OMHOMUATBLHOTO

g1 PAcCTpeleneHns.
[TpakTrueckas padota ¢

HCIIOJIB30BaHHUCM
QJICKTPOHHBIX Ta6J'II/ILI

32 O06o0061IEHNE U 1

cUCTeMaTHU3anus 3HaHUN

KonrponsHas pabora
No2: "UcnibiTanus
33 bepnymmu. Cnyyaiinble 1 1
BEJIMYMHBI U
pactipenenenus"

O06o061IEHNE U
34 . 1
CUCTEMATHU3ALMS 3HAHUN

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

34



ITOYPOYHOE IIVTAHUPOBAHUE
11 KIIACC

n/n

Tema ypoka

Bcero

KoauuecTBO 4acoB

Konrpoasnubie IIpakTuyeckue

padoThI padoThI

IIpuMeHeHne Mpou3BOIHON K
UCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K
UCcleIoBaHMI0 (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
IIpuMeHeHne NpoOn3BOJHOM K
UCCIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K
MCCIIeI0BaHNIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI
IIpuMeHeHne MpoU3BOJHON K
MCCIIeI0BaHMIO (DYHKIIHI HA

Jlara
U3ydeHus

JJIeKTPOHHBbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl



10

11

12

13

MOHOTOHHOCTB U S3KCTPECMYMBIL

Haxoxnenune HanOoIbIIero u
HaMMEHBIIETO 3HAYCHUS
HENpEePbIBHON (PYHKIIUHU HA
OTpe3Ke

Haxoxnenne HanOobIIero u
HAMMEHBIIETO 3HAUCHHUS
HETPEPHIBHON (YHKIINU HA
OTpe3Ke

Haxoxnenue HaubobIiero u
HAUMEHBIIIETO 3HAUCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxxnenune HanOobIIero u
HAauMEHBIIIETO 3HAUYEHUS
HENpepbIBHON (PYHKIMHU Ha
OTpE3Ke

Haxoxnenne HanOobIIero u
HAauMEHBIIIETO 3HAUYEHUS
HENpepbIBHON (PYHKIUU Ha
OTpE3Ke

Haxoxnenne HanOoOJIbIIETO U
HAMMCHBIIIETO 3HAUCHUS
HENPEePBIBHON (DYHKIIUU HA
OTpEe3Ke

[IpumeHeHne Mpou3BOIHON
JUTSL HAXOXKICHUST HAWTYUIIIeTO
pELIeHUs B TPUKIIAIHBIX
3aJaJax



14

15

16

17
18
19

20

21

22

23

IIpuMeHeHne Mpou3BOIHOU
JUI HAXOXKJICHUsl HaWTy4Ilero
peLIeHHs] B IPUKIIAJAHBIX
3ajjauax

IIpuMeHeHne mpou3BOIHOU
JUISL OTIPEICICHUS] CKOPOCTHU U
YCKOPEHHS Tpolecca,
3ajaHHOTO (POPMYION MK
rpagukoM

IIpuMeHeHne mpou3BOAHON
JUISL OTIPEIETICHUS] CKOPOCTHU U
YCKOpEHUs Impoliecca,
3aJaHHOTO (POPMYION MK
rpagukoM

Kommozurust ¢hyHKImii
Komnosurus ¢pyHKimii
Kommozurust ¢hyHKImii

['eomeTpuyeckue 06pasbl
yYpaBHEHU Ha KOOPJUHATHOM
IIJIOCKOCTH

['eomerpuueckue oOpassl
YpaBHEHU Ha KOOPIAUHATHOU
IJIOCKOCTH

KonTponbhas pabota:
"UccnenoBanue GyHKIUH C
MOMOUIbIO IPOU3BOAHOMN"
[TepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NEPBOOOPA3HBIX



24

25

26

27

28

29

30

31

32

[TepBooOpazubie
AJIEMEHTAPHBIX () YHKITHIA.
[TpaBuia HaX XK ICHUS
epBOOOPa3HBIX

[TepBooOpazubie
AIIEMEHTAPHBIX QYHKIUH.
[TpaBuia HaX 0K ICHHS
epBOOOPa3HBIX

Wurerpai. I'eomerpudeckuii
CMBICJI HHTETpaJIa

Brruucnenue omnpeienéHHOro
uHTErpasa no gopmysne
Hrerorona-Jleiibnumna
Brruucnenue omnpeienéHHOro
UHTErpasa no popmysme
HrroTona-Jleiouuma
IIpumeHeHne nHTErpana 1is
HaXO0XXJCHUS MIoIaaei
IUIOCKUX (UTYp

IIpumeHeHne nHTErpana 1is
HaxXO0XXIEeHUI 00BLEMOB
T€OMETPUUYECKHUX T

IIpumepsl perieHuni
nuddepeHIaTbHBIX
ypaBHEHUU

IIpumepsl pereHuin
TudepeHIaIbHbIX
YpaBHEHUU



33

34

35

36

37

38

39

40

41

Maremarnueckoe
MOJIEJTMPOBAaHUE PEATbHBIX
MIPOLIECCOB C MTOMOIUIBIO
nuddepeHImaIbHBIX
ypaBHEHUH

KonrpomnsHas padora:
"[TepBooOpasnHas u uHTETpan"

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U
rpaduku
Tpuronomerpudeckue
(byHKLUH, UX CBOICTBA U
rpaduku
Tpuronomerpudeckue
(byHKLMH, X CBOICTBA U
rpaduxu
Tpuronomerpuueckue
(byHKLMH, X CBOICTBA U
rpaduxu
Tpuronomerpuueckue
(GYHKIIMH, UX CBOWCTBA U
rpaduxu

OT160p KOpHEH
TPUTOHOMETPHUYECKUX
YpaBHEHUH € MMOMOIIBIO
TPUTOHOMETPUUIECKON
OKPY>KHOCTH

OT160p KOpHEH



42

43

44

45

46

47

48

TPUTOHOMETPUUECKUX
YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUECKOMN
OKPYKHOCTHU

OT160p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUIECKOM
OKPYXXHOCTH

OTt60p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPUIECKOM
OKPYXXHOCTH

Pemenne
TPUTOHOMETPUUECKUX
HEPABEHCTB

Pemenne
TPUTOHOMETPUUIECKUX
HEPaBEHCTB

Pemienue
TPUTOHOMETPUIECKUX
HEPaBEHCTB

Pemenne
TPUTOHOMETPUUECKUX
HEPaBEHCTB
KonTponbhas pabota:
"I'paduku
TPUTOHOMETPUUECKUX
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bYHKIHIA.
Tpuronomerpuyeckue
HepaBeHCTBA"

OCHOBHBIC MCTObI pCHICHUA
MMOKa3aTCJIbHBIX HCPABCHCTB

OcCHOBHBIE MCTOBI pCHICHUA
IMOKa3aTCJIbHBIX HCPABCHCTB

OCHOBHBIE MCTOJbI PCHICHUA
IMOKa3aTCJIbHbIX HCPABCHCTB

OCHOBHBIC MCTObI pCHICHUA
IMMOKa3aTCJIbHBIX HCPABCHCTB

OCHOBHBIE METO/IbI pELICHUS
JorapupMUUEcKux
HEPaBEHCTB

OcCHOBHBIE METO/BI PELLIEHUS
J0rapupMHUECKUX
HEPABEHCTB

OcHOBHBIE MCTOABI pCHICHUA
Jorapu(pMUUECKUX
HEPABEHCTB

OcHOBHBIE MCTOABI pCHICHUA
JorapupMUUECKUX
HEPABEHCTB

OcHOBHBIC MCTObI pCHICHUA
HppaOHaJIbHBIX HEPABCHCTB

OcHOBHBIC MCTObI pCIICHUA
HppanuoOHaJIbHbIX HCPABCHCTB

OCHOBHEIE MCTOABI pCHICHUA
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UPPALMOHAJILHBIX HEPABEHCTB

OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAJIBHBIX HEPABEHCTB

['paduyeckue MeToabI
pelleHus: UppauOHATIbHBIX
ypaBHEHUH

['padmyeckue MeToabI
pelIeHUs] UPPALUOHATBHBIX
yYpaBHEHUU

['padpuaeckue meTo b1
pelieHus MmoKa3aTeIbHbIX
ypaBHEHUI

['padmyeckue MeTOIbI
pelieHus MmoKa3aTeIbHbIX
HEPaBEHCTB

I'paduueckue MeTo b1
peLIeHNs J0rapuPpMHUUECKUX
ypaBHEHUU

['padpuaeckue meTobr
pelieHus JorapuhMUIecKux
HEPaBEHCTB

['padpuaeckue meTombI
pelieHus JorapupMUIecKux
HEPABEHCTB

['padpuaeckue meTombI
pelleHus MOKa3aTeNbHbIX U

Jgorapu(pMUUECKUX ypaBHEHHH

['padmyeckue MeTOIbI
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74

75

76

77

pEIICHUS TTOKA3aTeNbHbIX U
jgorapu(pMUUECKUX ypaBHEHHM

['padmyeckue MeTo bl
peLICHHS [TOKa3aTeNbHBIX U
JOTapuPMHUECKUX
HEPaBEHCTB

I'pauaeckne MeTomab!
PCIICHHMA MMOKA3aTCIbHBIX U
JOTapuUPMHUECKUX
HEPABEHCTB

KonTponbhas pabora:
"HUppaunroHayibHBIE,

IIOKa3aTeJIbHbIC U 1
JorapupMHIECcKue

HepaBeHcTBa"

KommiekcHsle uncna.
Anrebpanueckas u
TpUTOHOMETpHUEcKast popMbl
3aMMCU KOMIUIEKCHOTO YKcia
KommuiekcHsle uncna.
Anrebpanueckas u
TpUTrOHOMETpHUYecKas (popmbl
3allUCH KOMIUIEKCHOTO YHCIIa
Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YK CIIaMU
ApudmeTnueckue ornepanuu c

KOMIIJIEKCHBIMHU YHCJIaMU

N300paxeHre KOMITIEKCHBIX 1
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yucesl Ha KOOPAUHATHOM
IIJIOCKOCTH

N300pakeHne KOMIUIEKCHBIX
yucesl Ha KOOPAUHATHOU
IJIOCKOCTH

®opmyna Myaspa. Kopau n-
Ol CTeNEeHN U3 KOMILJIEKCHOTO
yucia

®opmyna Myaspa. Kopau n-
01 CTeNeHN U3 KOMILJIEKCHOTO
qucia

[IpumMeHeHrne KOMIIEKCHBIX
YUCEeJ JIs1 PEeLLIECHUs
(bU3UYECKUX U
F€OMETPUUYECKHX 3a/1a4

KonTponbhas pabota:
"KommnexcHble uncia"

HatypanbHble U 1ie1ble YKclia
Harypanbnsle u niensie yucna

IIpumeHeHne MpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI
IIpuMeHeHne IPU3HAKOB
JIEITMMOCTH LIEJIBIX YUCEN
IIpumeHeHne MpU3HAKOB
JEIAMOCTH LIEIIBIX YHACEN:
HO/l u HOK
IIpumeHeHne MpU3HAKOB
JEJIMMOCTH LIEJIBIX YHCEI:
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HOJ u HOK

[TpumeHeHre mpU3HAKOB
JEIIMMOCTH LIEJIBIX YHUCEN:
OCTaTKH 110 MOJYJIIO

[TpumeHeHre TpU3HAKOB
JEITUMOCTH LIEIBIX YHCEN:
OCTaTKH 10 MOJYJIIO

[TpumeHeHue mpU3HAKOB
JEIUMOCTH LIETBIX YHUCEN:
anroput™m EBKkimnaa s
peIlIeHus 3a/1a4 B LIEJIbIX
qrciIax

KoHTtposbHas padoTa:
"Teopus uenbix yrcen"

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCHITbHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCHITbHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

OcHOBHBIE METO/BI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU

palMOHAIBHBIX YPAaBHEHUI
OcHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
UPPALMOHAIBHBIX YPAaBHEHUN
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OCHOBHBIC MCTOAbI pCHICHUA
CHCTEM U COBOKYHHOCTCI;'I
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

OcHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
IIOKA3aTEJIbHBIX YPaBHEHUN

OCHOBHBIE METO/IbI pEILICHUS
CHUCTEM U COBOKYITHOCTEU
JOTapu(PMHUECKUX yPaBHEHUI

OcCHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEH
Jorapu(pMUUECKUX ypaBHEHHMA

[TpumeHeHne cucTem K
PELIEHUI0 MaTEMaTUYECKHUX
3a/1a4 ¥ 3aJ1a4 U3 pa3IuyHbIX
o0acTeil HayKH U pealbHOM
JKU3HH, UHTEpIIpETalus
MIOJIY4EHHBIX PE3YJIbTATOB

[TpumeHeHue cucrem K
PELICHUIO MaTeMAaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3IuyHbIX
oOractell HayKH U pealibHOI
JKA3HU, UHTEPIIPETALUA
MOJIYYCHHBIX PE3YJIbTAaTOB

[TpuMeHeHnEe HEpaBEHCTB K
PELICHUIO MaTeMaTHYECKHUX
3a1a4 U 3a/1a9 U3 Pa3InIHbIX
oOractell HayKH U pealibHOI
KW3HU, HHTEPIIPETAINS
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MOJIYYCHHBIX PC3YJIbTATOB

KonTponbhas pabota:
"CucreMsl palluOHAJIbHBIX,
UPPALMOHATBHBIX
MOKa3aTebHBIX U
J0rapuPMHUECKUX
ypaBHEHUI"

PanumonanbHble ypaBHEHUS €
rapaMeTpamu

PannoHansHbIe HEPaBEHCTBA C
napameTpamu

PanuoHnanbHbie CHCTEMBI C
napameTpamu
WppauroHanbHble ypaBHEHUS,
HEpPABEHCTBA C MapameTpaMu
HppanroHanbHble CUCTEMBI C
napameTpamu
Iloka3aTenbHbIE ypaBHEHUS,
HEpPABEHCTBA C MapameTpaMu
IToxa3zaTenbHbIE CHCTEMBI C
rapaMeTpaMmu

Jlorapugmuueckue
ypaBHEHHMsI, HEPAaBEHCTBA C
napameTpamu
Jlorapudmudeckue CUCTEMBI ¢
napameTpamu
Tpuronomerpuueckue
YpaBHEHHS C TTapaMeTpaMu
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Tpuronomerpuueckue
HEPABEHCTBA ¢ TapaMeTPaMHu

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu

[TocTpoenue u nccnenoBaHue
MaTeMaTUYeCKUX MOJeNIen
pEeaNbHBIX CUTYALIHI C
MTOMOUIBIO YPABHEHUM C
rapaMeTpamu

[TocTpoeHue u uccienoBanue
MaTEMaTHUYECKUX MOJEIIEN
pEaIbHBIX CUTYyallui C
IIOMOIIBIO CUCTEM YPAaBHEHUI
C mapameTpaMu

[TocTpoenue u uccnenoBanue
MaTEMaTHUYECKUX MOJENIEN
pEaIbHBIX CUTYyallui C
IIOMOIIBIO CUCTEM YPAaBHEHUI
C mapameTpaMu

Konrtponsnas padora: "3anaun
¢ mapameTpaMu”
[ToBTOpenme, 0600IIEHNE,
CUCTEMAaTH3alMs 3HAaHUIL:
"VpaBHeHus"

[ToBTOpeHme, 0600IIEHNE,
cucTeMaTu3alus 3HaHUI:

"VYpaBHeHns"

[ToBTOpenwue, 06001IIEHNE,
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125

126

127

128

129

130

CHUCTEeMaTU3als 3HAHUI:
"VpaBHenus. CuCTEMBI
ypaBHeHUI"

[ToBTOpenwue, 0600mIEeHNE,
cucTeMaTH3aIus 3HaHW:
"HepaBenctpa"

[ToBTOpEeHme, 0600IIECHNE,
CHCTEeMaTH3aIus 3HaHUHN:
"Hepasenctpa"

[ToBTOpEeHME, 0000IICHUE,
CHCTeMaTH3alys 3HAHMIA:
"Hepasencrtna"

[ToBTOpEeHME, 0000IICHUE,
cucTeMaTHh3alys 3HaHUM:
"ITponsBogHas u eé
npuMeHeHune"

[ToBTOpenue, 0600IIEHNE,
cucTeMaTH3alys 3HaHUH:
"ITponsBogHas u eé
npuMeHeHune"

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3alus 3HaHWI:
"ITponsBoHas u eé
npuMeHeHue"

[ToBTOpeHme, 0600IIEHNE,
CHCTeMaTH3aIus 3HaHUH
"NHTerpan u ero
npuMeHeHue"



[ToBTOpenwue, 0600mIeHNE,

131 cucremaru3anusa 3HAHUIL: 1
"(DYHKHI/II/I”
[ToBTOpenwue, 0600mIEeHNE,

132 cucremarusanus 3HAHWIL: 1
"‘DYHKI_[I/II/I"
[ToBTOpEeHme, 0600IIECHNE,

133 cucremarusanusa 3HAHWIL: 1
"CDYHKHI/II/I"
Hrorosas KOHTpOJIbHAS

134 P 1 1
pabora
Hrorosast KOHTpOJILHAS

135 P 1 1
pabora
IToBTOopenune, 00001IEHNE,

136 P 1

cUCTeMaTHu3anus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



ITOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
DJIeKTPOHHbIE
Hara uudgposbie
Nen/m  Tema ypoka
KonuyecTtBo yacoB  u3yuyenusi oOpa3oBaTejbHbIe
pecypcsl

Kontpoabubie IIpakTnueckue

Bcero
' padoTsbI padoThI

[ToBTOopenue Tembl "KoopanHaTel
BEKTOpA Ha IJIOCKOCTH U B 1
npocrpaHcTae”

IToBTOpenue temsl "CkansipHOE

IIPOU3BE/ICHNE BEKTOPOB" L
[ToBTOpeHue TeMsl "Brruncinenue yria 1
MeX/1y BEKTOpaMu B IPOCTpaHcTBE"

[ToBTOpEeHME TeMbI "YpaBHEHHE MTPSIMOH, 1
MpoXos1Iel uepes 1Be TOUKH"

VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax

YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IIJIOCKOCTH B OTPE3Kax

BexTtopHoe npousBeneHue 1
JInneliHbIe HEPABEHCTBA, JINHEWHOE 1

IPOrpaMMHUPOBAHUE
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14
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16

17
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19

20

21

JInneliHbIe HEPABEHCTBA, JINHEUHOE
IIPOrpaMMHUpPOBaHUE

AHaIUTUYECKHE METO/IbI pacuéTa yria
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

AHanuThyecKue MEeTobl pacuéTa yria
MEX/1y MJIOCKOCTSIMH B MHOTOTpPaHHUKAaX

@opMyia pacCTOSHUSA OT TOYKH 10
IUIOCKOCTH B KOOpPJMHATaX

HaxoxeHne pacCTostHUM OT TOYKH 10
IIJIOCKOCTH B KyOe

HaxoxneHnue paCCTOHHHﬁ OT TOYKH OO
IINIOCKOCTH B HpaBHHBHOfI mupamMuac

KonTponbhas padota "Ananuruyeckas
reomeTpus”

CeueHust MHOTOIpaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

CeueHnst MHOTOIPaHHUKOB: METOJ
CJIEZI0B

CeueHust MHOTOIpaHHUKOB:
CTaHJIapTHbIE TUIOCKOCTH, IEPECEUECHUSI
MPSIMBIX U IIJIOCKOCTEN
[TapannenbHble MpsIMbIE U TUIOCKOCTH:
HapajJIesIbHbIE CEUSHMUSI
[TapannenpHble MpsMBbIE U TUIOCKOCTH:
pac4y€T OTHOLICHUHN

[TapanienpHble MpsiMbIE U TUIOCKOCTH:
YTIIBl MEXKY CKPELMBAIOIIUMUCS
MPSIMBIMU
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23

24

25

26

27

28

29

30

[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: CTAHAAPTHBIC ITaphl
NEPIECHIUKYJIAPHBIX IUIOCKOCTEH U
IPSAMBIX, CHMMETPUHA MHOT'OIPAHHUKOB

[lepnenquKyIsipHBIE IPSIMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
HEPIICHIUKYIIApax
[IepnenquKymsipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHUKAX

[ToBTOpEHHE: TUIOIAN
MHOTOYTOJIbHUKOB, OPMYJIBI [Ist
TIomaaen, COoOpakeHHs MO00MS

[ToBTOpeHue: miomamm
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moao0us

[ToBTOpEHME: MomaAn
MHOTOYTOJIbHUKOB, (hOPMYJIbI 7151
IIoIazen, cooopaxkeHus noJo0us

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TJIOIAI TTIOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOA00US

[Inomaay ceueHnii MHOTOTpaHHUKOB:
II0LIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOI00US
Konrponsnas pabdora "[loBropenue:

MHOT'OTpaHHHUKH, CEYEHUS
MHOTOTpaHHUKOB"
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34

35

36

37

38
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40
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O06BeM Tema. OOBEM MPSIMOYTOIBHOTO
napasuiesnenureaa

3anaun 00 yaABOCHUHU Ky0a, O
KBaj[paTtype Ky0a; O TPHCEKLUH yriia
CrepeoMeTpUUeCKUe 3a1auH, CBI3aHHbIC
¢ 00BEMOM TIPSAMOYTOIBHOTO
napaJuiesenurnesa

HpI/IKHaI[HHe 3aJda4yu, CBA3aHHBIC C
BBIYHMCICHUEM 00BEMA MIpAMOYT'OJIbHOTO
napaiCCIrumIicaa

OO0BbEM IpsIMO TPU3MBI

CrepeoMeTpuuecKue 3aauu, CBI3aHHbIE
C BBIYHMCIIEHHEM 00BEMOB MPSMOiA
MIPU3MBI

[TpuknaaHble 3aa4u, CBSI3aHHbIE C
00BEMOM MPSIMOM PU3MBI

Brruucnenune o0bEMOB TeN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaina. Oobém
HAaKJIOHHOM IPU3MBbI

Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaina. Oobém

MU PaMHU/IbI

dopmyna 06bEMa MUPaAMUIBL.
OTHomeHne 06beMOB MUPAMUJL C OOIIUM
YTII0M

dopmyna 06bEMa MUPaAMUIBL.
OTHomeHne 06beMOB MUPAMUJL C OOLIUM
yIJ0oM
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53

54

CrepeoMeTpuuecKkre 3aauu, CBI3aHHbIE
¢ 00bEMaMU HAaKJIOHHOW TIPU3MBI

CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE
¢ 00BEMaMU MUPAMU/TBI

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
IIPU3MBI

[Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM MUPAMUJIBI
[Ipumenenue 00bEMOB. Brunciienue
paccTosiHus A0 IVIOCKOCTH
KonTponbnas padota "O0béM
MHOTOIpaHHUKa"

HunuHapuyeckas MoBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MTOBEPXHOCTU

Hunuaap. [Ipsamoit KpyroBod UIMHAP.
[Inomane MOBEpXHOCTH HUIUHAPA
Konnueckas moBepxXHOCTb, 00pa3yromiue
KOHHMYECKOU NoBepxHocTh. Konyc
Ceuenne KoHycCa MJIOCKOCTHIO,
NapajuIeIbHOM IMJIOCKOCTU OCHOBAHUS
VY ceuéunblii konyc. M3o06paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYCa
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57

58

59

60

61

62

63

64

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHEM CCUCHHI IIHIIMH/IPA,
KOHYyca

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CCUCHHI IIMIIMH/IPA,
KOHYyca

HpI/IKJIaI[HI)IG 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM
HpI/IKHaI[HBIe 3aJda4u, CBA3aHHBIC C
OUJINHAPOM

Cdepa u map
[epeceuenue cheps! u mapa ¢

miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bua u n3obpaxxkenue mapa

Ilepeceuenue cepsl 1 mapa ¢
miockocThio. Kacanue mapa u chepsl
TUTOCKOCTHIO. Byt n m300pakenue mapa
VYpasuenue chepsl. [Lnomans chepsr u
e€ yacren

Cummertpus cdepsl U mapa
CrepeomeTrpuyeckue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepold U mapom,
MTOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
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CBSI3aHHBIE CO CEepoil U mapom,
MOCTPOEHUEM MX CEUCHUH MIIOCKOCThIO
[Ipukiaguelie 3aa4u, CBSI3aHHbBIE CO
cdepoit u mapom

[ToBTOpEHME: OKPY>KHOCTDH HA
IJIOCKOCTH, BEIYMCIICHUSI B OKPYKHOCTH,
CTaHJapTHBIC TTOI00US

Paznuunple KOMOMHAIIMY TET BPAILICHUS
Y MHOTOT'PAHHUKOB

3anaun no teme "Tena v MOBEPXHOCTH
BpareHus"

3agaun no Teme "Tena U MOBEPXHOCTH
BpaieHus"

KonTponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

06bem mumHapa. Teopema 00 00bEMeE
MPSIMOTO IUJIMHAPA

Brrunciienne 00bEMOB T C TIOMOIIIBIO
ornpenenéHHoro uHrerpana. O0bEM
KOHYyca

[Tmomaau 60KOBOM M IMOJHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIC
C BbIUHCIIEHHEM 00BbEMOB IIIMH]IPA,
KOHYycCa

[Tpuknanueie 3ana4un mo Teme "OOBEMBI
Y IUTONIAU TOBEpXHOCTEN Ten"

OO0BEM mapa 1 1apoBOTO CEKTOPA.
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Teopema 06 06béme rapa. [lnomans
cdepsl. CTepeoMeTprUCSCKHE 3a/1a4H,
CBSI3aHHBIC C BBIYMCICHUEM 00BbEMOB
11apa, MapoBOro CErMEHTa U IapOBOT0
ceKkTopa

[Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa 1
momaaso chepbl. COOTHOMICHUS
MEX1y TUIOIIAIIMU TTIOBEPXHOCTEH U
00bEMaMU TOIO0HBIX TET

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenue o0bEéMa 1pu mo100mm.
CrepeoMeTpHUYECKUE 3a]]a41, CBA3aHHbBIC
C BBIYHCIEHUEM O0BEMOB TEI U
Ionaiel moBepxHoCTeH

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Tet"

JIBM>KEeHUS MPOCTPAHCTBA.
Otobpaxenus. JIBUxKeHUSI U PAaBEHCTBO
¢duryp. O6mme CBOMCTBA ABUKEHUN

Buael n1BukeHU: napauieIbHbIN
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHUS, TOBOPOT BOKPYT
psAMOI

[IpeobpaszoBanus nmomoous. [Ipsmas u
cdepa Ditnepa

['eomeTpuyeckue 3a1aun Ha IPUMEHECHUE
JIBKCHUS
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KonTponpHas padota "BekTopsl B
npocTpaHcTBe"

O6o6maromee nosropenue 11 monsaTuit
U METOJ0B Kypca reomerpuu 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHMIA:
"[TapayienbHOCTb MPSAMBIX U
IJTIOCKOCTEH B IpOCTpaHCcTBE"

O6o61matomiee nopropenue 11 nonsruit
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"BexTops! B mpocTpaHcTae”

O6o6maromee moBropenue 11 moHsTHii
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"BexTops! B mpocTpancTae"

Oo6o06maromiee nosropenue 11 moHsaTuit
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOrpaHHUKA"

Ob6o06maromiee nosropenue 11 moHsaTuit
U METOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

O6o06maromiee nosropenue 11 monsaTuit
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
Kpyribix ten"

O6o06maromiee nosropenue 11 monsruit
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U METOJ0B Kypca reomerpuu 10-11
KJaCCOB, CUCTEMATHU3AIIHs 3HAHUIA:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
Kpyribix Ten"

HTorosas KOHTpOJIbHASA paboTa
HrtoroBasi KOHTpOJIbHAs paboTa

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3allns 3HAHUH

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pa3BUTHSA CTEPEOMETPUU KaK
HAyKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI



HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

Hcropus pasBUTHS CTEPEOMETPUM KaK
102 HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U

KOMIIBXOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

ITIOYPOYHOE IIVTAHUPOBAHUE

11 KUJIACC
Ne Tema ypoka
n/n yp KoanyecTBo 4acoB

B Konrpoabnbie IIpakTnyeckue
cero
padoThI padoThI

HepasenctBo Yebbliena.
Teopema YeOrimena. Teopema

1 Beprynnu. 3akoH 60sbIIMX L
qucen
HepasenctBo Yebblmiena.

2  Teopema YeOsimeBa. Teopema 1

Bepuymnm. 3akoH 0onmbIINX

102

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypcbl



YUCCII

Hepasencto YeOrnIena.
Teopema YeOrimena. Teopema
bepnymiu. 3akon 60ab1IIUX
qrcen

Br160opounbIii METO
HUCCIEeN0BaHUN

[TpakTuueckas padoTta ¢
HCIIOJIb30BaHUEM
AIEKTPOHHBIX TAOJIHII

I'enepanbpHas COBOKYIIHOCTb U
cily4aiiHas BbIOOpKa.
3HaKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. OneHka
CPEIHETO U TUCIIEPCUU
TreHEpaIbHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX
XapaKTePUCTHK

['enepanbHas COBOKYITHOCTb U
CllyJaifHasi BEIOOpPKA.
3HAKOMCTBO C BBIOOPOUYHBIMH
xapaktepuctukamu. OneHka
CPEIHEro M IUCIepCUn
TE€HEPAIBHON COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOYHBIX
XapaKTEePUCTHUK

OueHuBaHue BEpoOsSTHOCTEN
COOBITHI 1O BBIOOPKE

Craructiuueckas TUIIOTE3a.
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[IpoBepka npocTenmmx
TUIOTE3 C TOMOUIbIO CBOMCTB
M3YYEHHBIX pacrpeaeeHui

CraTucThyeckas THIIOTE3a.
[IpoBepka npocTenmmx
THIIOTE3 C IIOMOIILIO CBOMCTB
M3yYCHHBIX pacrpeiesICHUI

[IpakTuyeckas pabora ¢
HCIIOJIb30BaHUEM
AJIIEKTPOHHBIX TAOIHUIL

[IprumMepbl HEPEPHIBHBIX
CIIy4alHbIX BEJIMYMH.
DyHKIMSA INIOTHOCTH
BEPOATHOCTH

PaBHOMeEpHOE pacnipeneneHue.
[Tpumeps! 3a1a4, TPUBOIALITNX
K MTOKa3aTeIbHOMY U K
HOPMaJIbHOMY
pacrpeaeieHusIM

OyHKIUS TUIOTHOCTH
BEPOSITHOCTH MTOKA3aTEILHOTO
pacnpeieneHust

@YHKIMS ITIOTHOCTH
BEPOSITHOCTH HOPMAJIbHOT'O
pacpeneneHus
ITocaenoBaTenbHOCTE
OJIMHOYHBIX HE3aBUCUMBIX
coosiTuil. [Ipumep 3agaun,
IIPUBOALICH K



17

18

19

20

21

22

23

24

25

26

27

pacnpenenenuto [Tyaccona

[TpakTuueckas paboTta ¢
MCIIOJIb30BaHUEM
AIIEKTPOHHBIX TAOIIHUIL
KoBapuanus aByX ciydalHbIX
BenuuuH. KoaddunmeHt
KOPpesIIIU

CoBMecTHBIE Ha6J'IIOI[eHI/I${
ABYX BCJINYNH

Br16opounsrii koapunreHT
KOPPEISIUH

Paznuune Mexay nuHeHHON
CBSI3bI0 U MPUYHUHHO-
CIIEICTBEHHOH CBS3BIO

JInnelinas perpeccus

[TpakTrueckas padoTta ¢
HCIIOJIb30BaHUEM
AJIIEKTPOHHBIX TAOJIHUIL

[IpencraBnenue 1aHHbBIX C
IIOMOIIBIO TaOIUI] 1
I[I/IarpaMM, oIucarcibHada
CTAaTUCTHKA

OnbITH ¢ paBHOBO3MOXHBIMU
DIIEMEHTAPHBIMU COOBITUSIMU
Brrunciienre BeposiTHOCTEM
COOBITHIA C TPUMEHEHHUEM
bopmy

Brrunciienne BeposiTHOCTEM
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

COOBITHH ¢ TPUMEHEHUEM
rpauuecKux METOOB:
KOOpJMHATHA Mpsimasi,
JIepeBo, quarpamma Jujepa
Crny4daiiHble BETUYUHBI U
pacnpezneneHus

Matematuueckoe 0Xu1aHNe
CIIy4ailHON BEJIMYMHBI

MaremaTtuueckoe 0xH1aHue
CIy4yallHO! BEIUYHHBI

KonTponbhas pabota:
"BeposITHOCTh M cTaTUCTHKA"

Brruncnenue BeposiTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
dbopmyn u rpaduuecKuX
METO/IOB

Beruucnenue BeposiTHOCTEH
COOBITHH ¢ IPUMEHEHNEM
dbopmyn u rpaduuecKuX
METO/IOB

CrnyuaiiHble BeJTMUUHBI U
pacnpenesneHusl.
MaremaTHueckoe OKuaaHue
CIIy4ailHON BEJTMYHHBI

34



COT'JIACOBAHO COI''TACOBAHO
IIpoTokoJt 3acenanus 3amecturenb qupekTopa no Y BP
METOAMYECKOT0 00bEITUHEHUS
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