MUWHHUCTEPCTBO INPOCBEIEHUS POCCUMCKOM ®EJNEPAIINN
Camapckas 00J1acTb MyYHHIIUNIAJIBbHBINA paiion UcakanHcknin

I'BOY COLI c. HoBoe SAIkymkuHo

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
IIenarornueckum OTBETCTBEHHAas 3a Y BP Jupexrop
COBETOM
— Cepreepa T.M. bapanosa H.N.
[Ipencenatens TuxonoBa IIpukaz Nel ot «30» 08 Ilpukaz Nel ot «30» 08
O.A. 2023 1. 2023 r.
[Ipuka3z Nel ot «30» 08
2023 r.

PABOYAA ITPOITPAMMA

[Mpenmer (kypc) MaTematrka (MpoGHUILHBIA YPOBEHb)

Kiacc 10-11 kmaccel

OO0111ee KOTMYECTBO YACOB 0 Y4eOHOMY TutaHy 544 yaca

CocraBnena B coorBeTcTBUU ¢ DenepasbHOM paboyeill mporpaMmon Mo
MaTeMaTHUKe.
(HauMeHOBaHUE TIPeIMETA))

YyeOHuku:

10 xnacc : Mopakosuu A.I'., CemenoB I1.B. Maremaruka: anreOpa v Haudana
MaTEeMaTUYeCKOro aHaln3a, reoMeTpus. Anredpa W Hayajga MaTEMaTHYECKOTO
aHanuza. 10 xmacc. YdeOHHMK Ui 00mIeoOpa3oBaTeNbHBIX —OpraHU3aIui
(6a3oBbIii U yrayOnaeHHbIN ypoBHH) B 2 4.MHemo3uHa 2020 r.

Marematuka: anrebpa W Hayalla MaTeMaTHYEeCKOro aHain3a, T'€OMETPHS.
I'eometpus. 10-11 kmaccst: yue6. s obmeobpazoBar. Opranuzanmii: 6a30BbIil 1
yray6nennsiit yposuu. JI.C. AtanacsH u np. M.: Ilpocsemienune, 2020

11 kmacc: Mopakosuu A.I'., CemenoB I1.B. Maremaruka: anreOpa u Haudana
MaTEeMaTHYeCKOT0 aHalin3a, TeoMeTpus. AnreOpa W Hadajga MaTEMaTHYCCKOTO
aHanmuza. 11 wimacc. YdueOHMK [y 00mieoOpa3oBaTebHBIX OpraHu3aIui
(6a30BbIH U yriyOJIeHHBIN YpoBHU) B 2 4.MHemo3uHna 2020 .

Paccmotpena Ha 3aceganun MO I'BOY COIII c.Hosoe SkymkuHO



[Iporokon  NeOl ot «30» aBrycra 2023 r. PykoBomutens MO
ITerposa T.H (moanuce) (GPHO)

C=RU, OU=gupekTop, O=I60Y COLL
c.HoBoe AkywknHo, CN=bapaHoBa
HaTtanbs MBaHOBHa,
E=n_yakush sch isk@samara.edu.ru
MeCTO noanucaHus

l ' \ 2023-11-02 12:26:00



MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHWs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOSHUS WH(OPMATHUKU, OOIIECTBO3HAHMSI, UCTOPHUH, CJIOBECHOCTH U JAPYTHUX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaIOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUpYeT CBOHU
JOCTHKEHUSI B MaTEMaTHYECKO# opMme.

VYyebHblli Kypc anreOpsl M Havyajl MaTeMaTHUYECKOro aHallu3a 3aKjia/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SdKOHOMUKHU U OOIIIECTBEHHOU KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMM KOHCTPYKIHUSIMHU aireOpbl M MaTEMaTHUYECKOTO aHalii3a pPa3BUBAECT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, IOKa3bIBaTh
YTBEPKICHUS C MOMOUIBI0O MHAYKIIMU U PACCYkKIATh NEAYKTUBHO, HUCIOJIb30BaTh
00001lIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET
KPEAaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa v Havajla MaTeMaTH4E€CKOro
aHajau3a» oOydYarolluecs MOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIE peajbHbIX CUTYAIlUH,
WHTEpPIPETAlUA  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NpPHUPOJE, HAyKe U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATCIIbHOCTH, TpeOyroued MNpOoAOKUTEIbHON  KOHIICHTpPAllMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3yJbTar.

B ocnoBe Mmeroauku oOyueHus aireOpe M HadajlaM MaTeMaTHYECKOTO
aHaJu3a JISKUT JeITeIIbHOCTHBIM MPUHITUIT 00yUYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJICJIECHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BhIUKCIEHUD», « DyHKIIUU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauaia
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7aud, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0Iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIHOJIB3YEMBIX YHCENl M
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPHUKIAJTHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakKKe BBIPAKECHUM,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, paboTl €  CHMBOJBHBIMH  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMUecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYTI KaK MAaT€MaTHYECKHMX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaep)kareinbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaX.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINI BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPbHIE MPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucaa v BIYMCICHUA

Panmonaneupie ymcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe Tepuoandeckue apodu. [lpumenenue npobGeil M MPOLEHTOB s
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEd 3HAHUHN U PeabHOM )KU3HU.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue  omnepanuu € JCUCTBUTEIBHBIMH  YHCIaMd.  Moayib
JNEHCTBUTEILHOTO YUCIA U €ro cBoicTBa. [IpuOnmkEHHbIE BBIYMCIICHHMS, TIPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHHMN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U MPEACTABIICHUS JaHHBIX.

ApudmMeTnueckunii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C palUMOHAIBHBIM II0KA3aTEIEM U €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIIBHBIM I0KA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHTE€HC YHCIJIOBOTO apryMeHTa. ApPKCHHYC,
aApPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI U YypaBHEHHMs-ciencTBUs. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/BI PEUICHHs LEIbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWJIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
koapurmentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COJIEPKALINX CTEIEHU U KOPHH.

HppauroHansHble YpaBHEHHMUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BRIpAXKEHHM, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
JorapupMHUYECKUX YPaBHCHHM.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4ECKUX YpaBHEHU .



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUil. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUH CMBICI W
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusg, crnocoOsl 3afanus GyHKIUH. B3aumHO o00paTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuuu. IIpoMexyTkn MOHOTOHHOCTH (PYyHKUMU. MaKCUMyMbl U MHUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CreneHHast pyHKIMS ¢ HATypaJIbHBIM U II€JIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckass OKPY>KHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATENLHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YyOBIBAIOIIEH MeOMETPUUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuit CMBICI POU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy QyHKINH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUA

HatypaneHbie u uensie yncina. [IpumeHenue npusHaKkoB AEIUMOCTH IIEJbIX
yycen, HauOonbIuid oOmuii aenutens (mamee — HOJl) m HamMmeHbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kommnekcuble uucia. Anredpandeckass U TpUTOHOMETpUYecKas (OpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYEeCKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENT Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIsl PeICHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWH W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTHU. PerieHne TpuroHoOMEeTpUYECKNX HEPABEHCTB.

OCHOBHBIE METOABl PEIIECHUS TOKA3aTeNbHbIX U  JIOTapu(PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYITHOCTEH palOHAJIBHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUH
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpana s HAXOXKIACHHUS TUIONIAJACH TUIOCKMX (UTYyp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLEeAyp TpaxAaHCKOro oOImiecTBa (BBIOOpPHI, OMPOCH WU JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
GyHKUUSIMHY ¥ HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKOW UICHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BaHUE H3THUX JIOCTHKEHUH B JPYrUX HayKaxX, TEXHOJOTHsX, cdepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHHUM, pacCyXICHUI, BOCTIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESITENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI100ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0IJieM, OpUeHTAIUs
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypoM Kak CpEICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornyeckue aeficTBu:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTUYECKHX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OIpeJeNeHNs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHUS /J1s1 0000IIEHHS U CPaBHEHMSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh,  (GOpPMYyJIHMpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAMUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEUYNN;

JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIHHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUI
(mpsAMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTALMIO, IPUBOIUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pelieHuss y4eOHOM 3ajaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIICHUsA, BbIOMpaTh Hauboyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpoBaTh OOOOIIEHHS W BBIBOJBI IO pe3ysbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIAT JA€(UUNTHI HHPOPMALIUH, JAaHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEJICTABIATh €€ B Pa3IMYHbIX (PopMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I n
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb ITOJACHCHHA II0 XOAY PCHICHHA 3aldadi,
KOMMEHTUPOBATH MIOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCIICHHBIC Ha IIOUCK
pel_HeHI/IH, COIIOCTABJISITH CBOU Cy}KJIGHI/IH C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pCSyJ'IBTaTBI pGH_IeHI/ISI 3agadu, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIMNA U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUsSI 3a/1a4d, BEIOUPATh CIIOCOO pEelIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEILHONW  pedJeKkcur KaK  OCO3HAHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JICATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXKJATh TMPOIECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JPYTMMHM YJE€HAMH KOMAaH[bl, OLIEHUBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTUu3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
pPaLlMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOTO YHUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH NPUOTHNKEHHBIC BEIYUCIICHUS, IPABUiIa OKPYTJICHUS, IPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOJIHO OMNEpUPOBATh TOHATHEM: CTENEHb C IIeJIbIM [IOKa3aTeseM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PAIMOHAIBHBIM NIOKa3aTelIeM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHWI, NPUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISL peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACHUTENN JUIsl PELIECHUST CUCTEMbl JIMHEWHBIX YpPaBHEHHUI,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHUN;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

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



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEoOXOoAuMmble  (OpMyJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allllapara aiareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: O0JACTH OIpPENETICHUS U MHOMXKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBa M rpaduKH, HCIOJB30BATh MX TpapuKH [Js pElIeHUs
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIIeHUH 3aJay U3 APYIHX Yy4EeOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIeIOBATEIBLHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIC IOCJIEI0BATEIbHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpPHPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh MPOU3BOIHBIC STIEMEHTAPHBIX (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 ONUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0yuenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
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 IEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIA B Pa3IMUHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHMUS;

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

YpaBHeHUs U HEPABEHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEUICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U TapaMeTphl;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C UCIIOJb30BAaHUEM almapara ajireopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYECKHe oO0pa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

UCITIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIIeIOBaHUSI (YHKIIMA HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHsS Tpoliecca, 3aJaHHOTO (POpMyIJIoN WM
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp M 0OBEMBI TEJI C ITOMOIIBIO MHTETPAIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpoOrpamMmbl Bcero Konrpoapieie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecype
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 Muorowiensl. PaninonanbHble ypaBHEHHS U 24 1
HepaBeHCTBA. CUCTEMBbI TUHEHHBIX
YpaBHEHUU
5 Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
1[eJIBIM TIOKa3aTelieM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas pynkmus. [TokazareapHbIe 10 1
ypaBHEHUs
5 Jlorapudmuueckast pyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 TpuroHomeTpuyeckre BbIpaXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M POTPECCUN 10 1
8 HenpepriBable pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  IpaxTieckne (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 UppatnmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUYECKHe HEPABCHCTBA
5) KomriekcHele yncna 10 1
6 HatypanbHble u 1iesbie uncna 10 1
CucreMsl pallioHaIbHBIX, UPPALUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3aza4yu ¢ napaMmeTpamu 16 1
9 HOBTOPCHI/IG, 000011IeHHEe, CHCTEMATH3AINS 16 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyectBo 4yacos DJIEeKTPOHHbIE
(1)
Jll[;-n Tenma ypoka Bcero Konrpoakueie — Ipaxruecikue fllr;'?eﬂnﬂ gggagzil;feﬂbﬂme
padoThI padoTshI pecype
1 MHO)KCC:I:BO, olepaluy HaJ MHOXECTBAaMHU 1
U UX CBOICTBa
2 Huarpammbl Ditniepa-Benna 1
3 [IpumeHeHne TeopeTHKO-MHOKECTBEHHOT O 1
annapara JJis peleHus 3aaad
PanmonanbHble yncna. OOBIKHOBEHHBIE U
4 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUHbIEe IEPUOIUUECKUE IPOOH
PanmonanbHble yncna. OOBIKHOBEHHBIE U
5) JECSITUUHBIE TpOOH, IPOLIEHTHI, 1
OeCKOHEUHbIe IEPUOUYECKUE IPOOH
6 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS 1
pelIeHUs] TPUKJIAHBIX 3a7a4
7 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS 1
pelIeHns MPUKIaIHbIX 3a1a4
8 JleicTBuTenbHBIE UKciia. PalimonaabHbIe U 1
UppaLMOHAIbHBIC YHCIIa
9 ApUI/I(I)MeTI/I‘leCKI/Ie olepanyu c 1
JENCTBUTENbHBIMH YUCIIaMU
10 Mo;gynb JIEMCTBUTEIIBHOTO YHUCJIA U €r0 1
CBOICTBa
[TpuGnuxEHHbBIE BEIYMCIEHUS, TPaBHUIIa
11 OKpYTJIEHUS, IPUKUKA U OLICHKA 1
pe3yJibTaTa BBIYUCICHUN
12 OcCHOBHBIE METO/IbI PELICHUS LENbIX U 1




13

14

15

16

JIpOOHO-PALIMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTO4YJIeHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

MHoOTro4JIeHBI ¢ TeNbIMEA KO3 QHUIIHeHTaMHU.
Teopema Buera

17
18

19

Pemienne cucreM IMHENHBIX YPABHEHUI
Pemienne cucreM IMHENHBIX YPABHEHUN
Marpuna cucTeMsl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUUYECKHI CMBICII M CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Onpenenurens MaTpuLel 2X2, ero
T€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

21

22

23

IIpuMeHeHne onpenenuTens s PeIeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pelienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pemenne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KonTtponbHas padora: "PannonanbHble
ypaBHEHHU U HepaBeHCTBA. CrcTeMbl
JMHENHBIX YpaBHEHUN"

25

OyHKIMS, CTOCOOBI 3a/1aHUs () YHKITHH.




B3aumuo oOparHbie ¢pyHkimu. Kommosumms
byHKIII
I'paduk pynkumu. dnemMeHTapHBIC

26 N
npeoOpa3zoBanusi rpaduKoB QyHKITUHA
O06nacth onpeaesIeHus] © MHOYKECTBO

27 3HayeHud pynkuuu. Hynu ¢pyHkunum.
[TpoMexxyTKH 3HAK IMOCTOSTHCTBA
YeErHble 1 HEYETHBIC (DYHKITUH.

28 [lepuonnyeckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DyHKIIHH
MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.

29 Hawuboibiiee 1 HauMeHbIIIee 3HAaUEHHE
(GYHKIIMHM HA TPOMEKYTKE

30 Jluneiinas, kBajpaTuuHas u 1poOHO-
nuHeHas GyHKIuu

31 DJIeMEHTapHOE MCCIICIOBAaHNE U
MOCTPOCHUE TPAPUKOB ITHX (QYHKITUH

32 DJIeMEHTapHOE UCCIICIOBAaHNE U
MOCTpOeHUe TpaduKOB ITHX HYHKIUI

33 CTeneHsb ¢ 1eNIbIM MoKa3aTeiaeM. buaom
Hrrotona

34 CTeneHsb C 1ebIM MoKa3aTenaeM. bruaom
Hrrotona
CrernenHast QyHKIUS C HATYPATBHBIM U

35 LIeNIBIM TToKa3aTeaeM. E€ cBoicTBa u
rpadguk

36 KonTponbhas pabota: "Crenennas
¢dbynkmus. E€ croiictBa u rpaduk"

37 Apudmernueckuit KopeHb HaTypaJbHOU
CTEIEHH U €ro CBOICTBA

38 ApudmeTnueckuiit KOpeHb HaTypaIbHOU

CTEIIEHU U €0 CBOMCTRBA




39

40

[IpeoOpa3oBaHus YUCIOBBIX BbIPAKECHHUIH,
COJIepXKaIINX CTETIEHU U KOPHU
[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COJIepXKAIINX CTEIIEHU U KOPHU

41

42

43

44

[TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTETIEHU U KOPHU

Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE
METO/Ibl PELICHUS UpPAMOHAIBHBIX
ypaBHEHUI

Wppaunonanbuble ypaBHeHUs. OCHOBHbIE
METO/Ibl PELICHUS UpPAlMOHAIBHBIX
ypaBHEHU I

HppanuonaneHele ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN

45

46

PaBHOCUIIBHBIE TIEPEXO/BI B PEIIEHUU
VUPPALMOHAIBHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN
VPPALMOHAIIbHBIX YPABHEHUM

47

48

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
MPPALMOHAIBHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
VPPALMOHAIIBHBIX YPABHEHUM

49

50

51

CaoiicTBa U rpauK KOpHs N-Oi CTENEeHU
Kak (DyHKIIMHU OOpaTHOM CTENEeHH ¢
HATYpaJIbHBIM ITOKa3aTelIeM

CaoiicTBa U rpaguK KOpHsI N-Oi CTENEeHH
Kak (DyHKIIMM OOpaTHON CTENEHH ¢
HaTypaJIbHbIM IOKa3aTeseM

KonTponbhas pabota: "CpolicTBa u rpapuk
KOpHsI N-ol creneny. MppanmonanbHele
ypaBHeHHUA"




CrenieHb ¢ panrOHAJIBHBIM IIOKAa3aTCJIEM U

52 . 1
e€ cBoiicTBa

53 C:FCHCEIB C pallMOHAJILHBIM ITOKA3aTeNIeM H 1
e€ cBoiicTBa

54 C:FCHCI;IB C pallMOHAJILHBIM [10Ka3aTeNIeEM U 1
e€ cBoiicTBa

55 [oxa3zatenpHast GpyHKIMS, €€ CBOMCTBA U 1
rpadguk

56 Hcnonb3oBanue rpagpnxa byHKIMN 715 1
pelIeHus ypaBHEHHHA

57 Hcnonb3oBanue rpagpnxa byHKIMN 715 1
pelIeHus ypaBHEHHHA
[lokasarenbHble ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
ypaBHEHUI
[lokasarenbHble ypaBHEeHUsA. OCHOBHbIE

59 METO/IbI PEIICHUS TOKa3aTEIbHBIX 1
ypaBHEHU U
[TokazarenbHble ypaBHEeHUs. OCHOBHBIE

60 METO/Ibl PEIICHUS] TOKA3aTEIbHbIX 1
ypaBHEHHIA

61 Kontponbnas padota: "[lokazaTensHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudwm umncna. CBoicTBa Jorapudpma 1

63 Jlorapudwm ymncna. CBoicTBa jJorapudpma 1

64 Jlorapudm yucna. CoiicTBa orapugpma 1

65 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecATUYHBIE U HATYypaJIbHBIC JTIOTapH (MBI 1

67 [TpeoOpa3oBanue BRIpAKEHHUN, COACPIKAIIIX 1
norapudmsl

68 [TpeoOpa3oBaHue BRIPAKESHHUN, COACPIKAIIIX 1




JorapudMbl

[IpeoOpa3zoBanue BbIpaX)eHHI, Coep KaLUuX

69
Jorapupmbl

70 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U
rpaduk

71 Jlorapudmudeckas hyHKIMs, €€ CBOWCTBA U
rpaduk

72 Hcnonws3oBanue rpaibm(a byHKIUY 1S
pelieHus: ypaBHEHU I

73 Hcnonw3oBanue rpa:bmca GyHKIUY IS
pelieHus: ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METOBI pEIICHUS JIoTapu(HMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/BI pEIICHUS JIoTapu(HMUIECKUX
YpaBHEHUN
Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE

76 METO/Ibl PeIIeHUs JTorapuPMUIECKUX
YpaBHEHUHU

27 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUN
Jorapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TIEPEXO/Ibl B PEIICHUN
Jorapu(MUUECKUX YpaBHEHUN

79 KonTponsnas pabora: "Jlorapudmuueckas
dbyukmus. Jlorapupmudeckre ypaBHeHus"

80 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIOBOr0 apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHTEHC

YHUCJIIOBOTO apryMEHTa




ApKCUHYC, apKKOCHHYC U apKTaHT'€HC

83 1
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OTpeIeJICHUE TPUTOHOMETPHUECKHIX 1
(GYHKLUH YHUCIOBOTO apryMEeHTa
Tpuronomerpudeckas OKpyKHOCTb,

85 OTpeIeJICHUE TPUTOHOMETPUUECKHUX 1
(GYHKLMH YUCIOBOTO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1

88 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 Hpeo6pa3033aHHe TPUTOHOMETPUUYECKHX 1
BBIpKEHU I

91 Hpe06pa30vBaHHe TPUTOHOMETPHUECKUX 1
BbIp)KEHUI

92 Hpeo6pa3033aHHe TPUTOHOMETPHUUYECKHX 1
BBIpOKEHU I

93 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1
BBIpQKEHU I

94 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

95 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

96 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHNA 1

97 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

98 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHNA 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
KonTtponbhas pabora:

101 "TpUroHOMETpUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 ITocnenoBaTenLHOCTH, CIIOCOOBI 3aIaHUS 1




ocienoBareibHocTe. MeTton
MaTeMaTUYECKON MHIYKLIINU

MoHoTOHHBIE B OrpaHUYCHHBIC

103 MOCJIeIOBAaTEILHOCTH. VIcTOpus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 BeckoneuHo yOpIBaroIasi reoMeTpuiecKas
nporpeccus

107 Cymma 6€CKOHejIHO yObIBaroIIei
reOMeTPUUECKON porpeccuu

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyra CI0KHBIX POLUEHTOB

109 JIMHENHBIN U DKCIOHEHUUAIIBHBIN POCT.
Yucno e. DopmMyiia CI0KHBIX IPOLIEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJIs perieHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 'I'<OHTpOJ'II>Ha$I paborta:

ITocnenoBarenbHOCTH U Iporpeccun”

112 HenpepbIBHbIE QYHKIIMU U UX CBOICTBa

113 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMI

114 CpoiicTBa (h)yHKIIMI HENPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpE3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 MeTto1 UHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 Mertoa MHTEPBAJIOB JUIs pEIIEHUS




HCPaBCHCTB

[IpruMmeHeHue CBOMCTB HEMPEPHIBHBIX

119 . 1
GYHKIUH 1S peleHust 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX 1
GbyHKIMH 15 perenust 3a1a4

121 IlepBas 1 BTOpas npou3BOAHBIC (DYHKIIMH 1

122 Onpez[eneHI/IUe, FEOMETPUYECKUI CMBICTT 1
IPOM3BOIHOM

123 Onpez[eneHHf:, (bU3UYECKUI CMBICIT 1
IPOM3BOTHOM

124 YpaBHeHUE KacaTeIbHOU K rpaduKy 1
byHKIIUN

195 YpaBHeHHe KacaTeabHOU K rpaduky 1
byHKIIUN

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1

127 [Ipou3BoHbIE AIIEMEHTAPHBIX (HYHKIHN 1

198 [IpousBoiHAS CyMMBI, IPOU3BEACHHSI, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

129 [TpousBoiHAS CyMMBI, IPOU3BECHHS, 1
YaCTHOTO ¥ KOMITO3UIIUU (HYHKITUI

130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3HIINA (hYHKITUH

131 Kontponbnas padota: "[IponszBognas” 1

132 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS 1
3HaHuM: "YpaBHeHuUs"

133 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs 1
3HaHui: "OyHKIMK"

134 Wroroas KOHTpoJIbHAS paboTa 1

135 Wtoroas KOHTpoJIbHAS paboTa 1

136 [ToBTOpenue, 06001IEeHNE, cCUCTeMaTH3aIUs 1

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




11 KITIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

[Ipumenenne npou3BOHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[TpuMeHeHne IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M DKCTPEMYMBI

[TpuMeHeHne IPOU3BOTHOMN K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M DKCTPEMYMBI

[TpumMeHeHre IPOU3BOTHOMN K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI

[Ipumenenne npou3BOIHON K
WCCIIEeIOBaHMIO (PYHKIIHMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOIHOM K
uCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HauOOJIBIIEr0 U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHOU
(GYHKIIMHM Ha OTpe3Ke

Haxoxnenne HanOOJIbIIErO U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

Haxoxnenune HanOOIbBIIIErO U
HaWMEHBIIIETO 3HAYEHUs1 HEMTPEPHIBHOU




(yHKIMH Ha OTpE3Ke

10

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHOU
(GyHKIIMN Ha OTpe3Ke

11

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHOU
(GYHKIIUM Ha OTpe3Ke

12

Haxoxnaenue HaubosbIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIUM Ha OTpe3Ke

13

[IpuMeHeHne MpOU3BOTHOM ISt
HaxO0>KJICHUSI HAMJTYYILEro PEIIeHus B
MPUKIIATHBIX 3a/1a4ax

14

15

[IpuMeHeHne MpON3BOIHOMN IS
HaXO0XKJICHUS HAaWTy4IlIero penieHus B
MIPUKJIAIHBIX 3a]ja4ax

[IpuMeHeHne poON3BOIHOM IS
OIIpEAEIIEHUS] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro (GopMyson Hiu
rpaduKoM

16

17
18
19

IIpuMeHeHne MPOU3BOIHOM 11
ONPEIIEICHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOro (opMyIoi U
rpaduxom

Komnozunus ¢pyHkmit

Komnoszunus ¢pyHkimit

Komnozunust pyHKIumi

20

21

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJMHATHOM TNIOCKOCTH
I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha
KOOPJAMHATHOM INIOCKOCTH

N

[EEY

22

KontponbHas padora: "HccrnenoBanue




(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

[TepBooOpasHas, OCHOBHOE CBOMCTBO

23
1EpBOOOPA3HBIX

24 [TepBooOpasHbIie 3NIeMEHTAPHBIX (HYHKITUH.
ITpaBuia HaX0XICHHsI IEPBOOOPA3HBIX

o5 IlepBooOpa3Hble 1eMEHTAPHBIX (YHKIIUH.
[TpaBuia HaX0XKICHHS IEPBOOOPA3HBIX

26 Nuterpai. I'eoMeTpu4eCKuid CMBICI
UHTErpaia

27 Brruucnenue onpenenéHHoro HHTerpaa
o gopmysne HoroTona-JleiiOnuma

28 Beruuciienue onpeaenéHHOro MHTErpana
o hopmyne Herorona-JleliOnuma

29 [TpumeHeHne UHTETpaa A1l HAXOXKACHUS
II0INAAeH IIOCKUX GUryp

30 [IpumMeHeHMe UHTErpana A1 HaXOXKACHUS
00bEMOB reOMETPUIECKHUX TET

31 [Ipumeps! pemennii quddepeHnaIbHbIX
ypaBHEHUH

30 [Tpumeps! pemennit quddepeHInaIbHbIX
ypaBHEHUH
MaremMaTHueckoe MOJEINPOBaHHE

33 peaTbHBIX MPOIECCOB C TOMOIIBIO
auddepeHranbHbIX YpaBHEHUH

34 KontponsHas pabdora: "[leppooOpazHas u
nHTerpan”

35 Tpuronomerpuieckne GyHKIIUH, UX
CBOMCTBA U TpapUKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TrpaduKu

37 Tpuronomerpuieckne QyHKIIUH, UX

CBOMWCTBA U TpapUKu




Tpuronomerpuyeckue GyHKIUU, UX

38 o
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U TpaduKu
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

40 YpaBHEHUH C TOMOILbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX

41 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHIX

42 YpaBHEHU C IOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

43 yYpaBHEHUH C OMOIIIBIO
TPUTOHOMETPHUYECKONW OKPY>KHOCTH

44 Perienne TpUroHOMETpHUECKUX
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Perrenne TpUroHOMETpHUUECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
KonrtponsHas padora: "['paduku

48 TPUTOHOMETPUUECKUX (QYHKIIMH.
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METOABI PELLIEHUS




IMOKa3aTCJIbHBIX HECPAaBCHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

52 MMOKAa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METOBI PELICHUS
JorapupMHUUECKUX HEPABEHCTB
54 OCHOBHBIC METOJIbI PEIICHUS
norapuMUYECKUX HEPABEHCTB
55 OCHOBHBIE METOBI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METOBI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
57 OcHOBHBIE METOBI PELICHUS
HUPPaIMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METOBI PEIICHUS
UppaIMOHAILHBIX HEPABEHCTB
59 OcHOBHBIE METOBI PELICHUS
UPPaIMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METOBI PEIICHUS
HppaIlMOHATILHBIX HEPABEHCTB
61 I'padmueckue metoab petiieHnus
UppalMOHANILHBIX YpaBHEHUI
6 I'padmueckue metoab petuieHus
HUPPAIMOHATLHBIX YPaBHEHUI
63 I'padmueckue MeToap! pettieHs
MOKa3aTeIbHBIX YPABHEHUI
64 I'padmyeckue MeToAbI perieHus
MMOKa3aTeIbHBIX HEPABEHCTB
65 I'padmyueckue MeTOBI pelIeHUS
norapuMUYECKUX ypaBHEHUI
66 I'padmyeckue MeToAbI perieHus

Jorapu(MHUIECKUX HEPABEHCTB




67

68

69

70

71

72

I'paduueckue MeTOIbI pelICHUS
norapuMUYECKUX HEPABEHCTB

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpPaBHEHUU

I'padmyueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpPaBHEHUU

I'padmyueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapU(PMUICCKHX
HEPABCHCTB

I'padmyeckue MeToabI peHieHUsS
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

Kontponbnas padota: "HpparnmoHaibHbIe,
MOKa3aTeIbHBIC U JIOTapu(PMUIECKHe
HepaBeHCTBA"

73

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUEcKas (popMbl 3arucu
KOMILIEKCHOT'O YHCia

74

KommnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMILIEKCHOI'O YHCia

75

76

Apudmernueckue oneparum ¢
KOMIIJIEKCHBIMHU YK CJIaMU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJIUHATHON TUIOCKOCTH

78
79

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TNIOCKOCTH

®opmyna Myaspa. Kopuu N-oii crenenun




N3 KOMIIICKCHOI'O 4HcCia

®opmyna Myaspa. Kopuu N-oii ctenenu

80 1
13 KOMILJIEKCHOT'O YHUCIIa
[TpuMeHeHne KOMIUIEKCHBIX YHCEI JUIS

81 pereHust GU3NIECKUX U T€OMETPHUCCKHUX 1
3a1a4

82 KOHTR‘OHBHBJI pabora: "KomrmuiekcHsie 1
qucna

83 HatypanbHble u 1iesbie uncna 1

84 HarypanbHble 1 1ienble yncna 1

85 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
L[EJIBIX YUCEll

86 [IpumeHeHne MpU3HAKOB AETUMOCTH 1
LIETTBIX YUCEI

87 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
mensix yncen: HOJD u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH 1
nensix yucen: HOJ[l u HOK

89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
EJBIX YUCEI: OCTATKH [0 MOIYJIIO

90 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
[EJIBIX YUCEI: OCTATKH M0 MOIYJIIO
[IpuMmeHeHne MPU3HAKOB AETUMOCTH

91 IENTBIX YUCEIT: aNropuT™ EBKiMma is 1
pelIeHus 3a/1a4 B LIEJIbIX YHCIaxX

92 KOHTR‘OJ'ILHaH pabota: "Teopus nenbIx 1
qucen
Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI- 1
CJICJICTBHS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHI. 1

PaBHOCHUIbHEIE CUCTEMBI M CUCTEMBI-




CICOCTBUA

OCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

95 9 .
COBOKYITHOCTEM PAallMOHAJIbHBIX YPAaBHEHUN

OCHOBHBIE METOBI PEUICHUSI CUCTEM U
96 COBOKYITHOCTEH MppaIlliOHATbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PEUICHUSI CUCTEM U
97 COBOKYITHOCTEH IMOKa3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
100 COBOKYITHOCTEH JIOTapu(hMUIECKUX
ypaBHEHUH

[IpuMeHeHMe crCcTeM K peleHUI0
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HH, UHTEPIPETALHNS TTOTYICHHBIX
pe3yJbTaToB

[IpuMeHeHHe crCTeM K pelIeHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HaAyKH U peabHOM
KU3HU, UHTEPIPETANNS TTOTYICHHBIX
pe3yJbTaToB

[IpuMeHeHre HEpPaBEHCTB K PELICHHIO
MaTeMaTHYECKUX 3a]1a4d U 3a/1a4 U3

103 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HH, UHTEPIPETANNS TTOTYICHHBIX
pe3yIbTaToB




Kontposbnas pabdora: "Cuctemsl
palMOHAIBHBIX, UPPALUOHATBHBIX

104 1
MOKa3aTeNbHBIX U JIOTapU(PMUUECKUX
ypaBHEHHUH"

105 PannoHnasibHble ypaBHEHHUS ¢ TapaMeTpamMu 1

106 PanmonansHble HEpaBEHCTBA C 1
rnapamMeTpamMmu

107 PanrionansHbIE CHCTEMBI ¢ TTapaMeTpamMu 1

108 HppanmonansHble ypaBHEHUS, 1
HEPaBEHCTBA C TTapaMeTPaMH

109 HppanmonaibHbIe CUCTEMBI C 1
rapameTpamMmu

110 [TokasarenpHBIC ypaBHEHUS, HEPABEHCTBA C 1
rapameTpamMmu

111 [TokazaTenbHbIC CHCTEMBI C TTapaMETPAMHU 1

112 Jlorapudmuueckue ypaBHEeHUS, 1
HEPaBEHCTBA C TTapaMeTPaMH

113 Jlorapudmuueckue cuctemsl ¢ 1
napameTpamu

114 Tpuronomerpruyeckue ypaBHEHHUS C 1
napameTpamu

115 TpuronomeTpruyeckue HepaBeHCTBA C 1
rapameTpamu

116 TpuUroHOMETPUYECKUE CHCTEMBI C 1
napameTpamu
[TocTpoenue u uccienoBaHmue

117 MaTeMaTHIeCKNX Moieaei peabHBIX 1
CUTYaIUH C OMOIIBI0 YPaBHEHUN C
rapameTpamMmu
[TocTpoenue u uccnenoBaHue

118 MaTeMaTUYECKUX MOJIENEH peaabHbIX 1

CUTYallUil C MOMOIIBIO CUCTEM YPaBHEHUI




C mapameTpaMu

HOCTpOGHI/IC H UCCJIICOOBAHUC
MAaTCMAaTHUYICCKUX Moneneﬁ PCAJIBbHBIX

119 CHUTYaIMii C TOMOIIBIO CUCTEM YpaBHEHUH
C mapaMeTpamMu

120 KOHTpOHBHaﬂ”pa6OTai "3amaun c
napameTpamu

121 [ToBTOpEeHME, 0000IIECHNE,
cucTeMaru3anus 3Hauui: "YpaBHenus"

199 [ToBTOpeHue, 0600IEeHNE,

cucTtemMaTusanus 3HaHuil: "YpaBHenus"

[ToBTOpeHmE, 06001IEHNE,
123 cucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHUI"

[ToBTOpeHme, 06001IIeHNE,

124 o "
cucTeMaTu3aius 3HaHuii: "HepaBeHcTBa
195 [ToBTOpeHME, 0000IIECHNE,
cuctemMaTtu3aius 3Hanuii: "HepaBencraa"
196 [ToBTOpenue, o6001IEHNE,

cucremarusauus 3Hanui: "HepaseHncraa"

[ToBTOpenue, 06001IeHNE,
127 cuctemaTtu3ainus 3Hanuii: "[IponsBoaHas u
e€ npumeHeHue"

[ToBTOpenue, 0600IIEHNE,
128 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"

[ToBTOpenue, 0600MIIEHNE,

129 cucreMmaru3anus 3Hanui: "IIponsBoanHas u
e€ npumMeHeHue"

[ToBTOpenue, 0600MIIEHNE,

130 cucTeMaru3anus 3HaHui: "MHTerpan u ero
IpuMeHeHue"




[ToBTOpeHME, 00001IECHNE,

131 o " 1
cucreMaru3anus 3HaHui: "OyHKIun
[ToBTOpeHue, 060061IeHNE,

132 Al n n 1
cUcTeMaTu3anus 3HaHui: "OyHKuun
[ToBTOpEeHME, 0000IIECHNE,

133 2 " -
cucreMaru3anus 3HaHui: "OyHKIun

134 HToroasi KOHTpOJIbHASA paboTa 1 1

135 HToroasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpeHME, 0000IIECHNE, 1
CHCTEeMaTH3alus 3HaHUI

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
o01ero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh M3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIlUIeHHE,  GopMHpyeMoOe  TpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHHBIX OCHOB I'€OMETPHUHU, TIPU JI0KA3aTEeIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJla4y, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAYYHOI'O LHUKIA, B YaCTHOCTHU
dbu3nUecKux 3aaau.

[lens ocBoeHus mporpaMmbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CIHOCOOHOCTEH O0OydYaromuxcsi Mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopMaTuKa»  uyepe3  O0OecleueHUE  BO3MOXKHOCTM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHMM U JEeHCTBUH,
CHEeLM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHHM Ha YriayOJI€HHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(bopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATUIHOIO aImapara 1o pa3ieiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE ~ yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMM  MOHSTHUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPaHHUKM M Te€Ja BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKHUE
MOJENH;

¢opMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTIO MOCTPOEHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAJAETh METOJAaMHU J0Ka3aTeIbCTB U aJITOPUTMOB
pelieHusi, yMeHUsI UX MPUMEHATh, MPOBOJAMUTH J0KAa3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, pacHpe/eIEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTIOICHeM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus juis auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS  CTepeOMETpur. Touka, TmpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue NpsiMbIX B IPOCTPAHCTBE: IIEPECEKArOLIMECs,
NapajulesIbHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSIMBIE B POCTPAHCTBE, NaPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IPAMON
U 1ockocTd. [lapanienbHoe M LEHTpalbHOE NPOEKTUPOBAHUE, N300pakeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MNpOeKTHpoBaHUs. W300paxkeHue
¢buryp B mapajuiesIbHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKy NMPSAMBIMU B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IJIOCKOCTH, CBOWCTBA [apauieabHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IJIOCKOCTEW: MPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSMOM U IUIOCKOCTBIO, JIBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBONCTBa IUJIOCKHX YIJIOB MHOTOrpaHHOro yria. CBOHCTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nUpamuiaa,
npaBuwibHas W yceu€HHas mnupamuabl. CBoiicTBa péOep W OOKOBBIX TI'paHen
MPaBWJIBHOW mnupamuabl. [IpaBuiibHbIE MHOTOIpDAHHUKH: IpPaBWIIbHAS MpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, JuaroHajiu, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEUYEHHOU MUPAMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucremMa  KOOpPAHMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAas ITOBEPXHOCTD,
chepudeckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpamieHwus:
IUWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIleHusl Ha TIocKocTH. PasBéprka mummHapa U koHyca. CuMmmerpus chepsl u
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOro
CeTMEHTA.

KoMOuHanmyu Ten BpalieHuss ¥ MHOTOTpaHHUKOB. IIpusma, BnmcaHHas B
MUWINHAP, OMHMCAaHHAas OKojio muwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIomanas chepsl U e€¢ dJacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsE CUMMETPHS, 3€pKaJlbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUUA 00YUaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IOpoLEeAyp TpaxJAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOLIJIOMY M HACTOSAIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUNCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

OCO3HAHHUE JTYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUWA, 3THYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATEJIbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXICHHUM, BOCTIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHOro 00opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAaHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MIesATEeNIbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble 1ornyeckue aAeicTBu:

BBIBJISITh M XapaKTEpPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCUUKAIUH,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U NPeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3M U IPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpPeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUYEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaud  (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble uccienoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpPOLleCcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH I0OJy4YECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pElIeHNs, COIOCTABIIATh CBOM CYXACHUS C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3jM4ve M CXOJCTBO MO3ULUNA, B KOPPEKTHOU (opme
(bopMyIMpoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3ajay
MPE3eHTAllMK U OCOOEHHOCTEHN ayJUTOpPHUHU.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHHBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBHIM, OOBACHITh NPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh LEIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IITYpPMBl» M WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPU
pELIEeHNUH 337a4 ¥ NPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPHUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PELICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccU(PUIIMPOBATh B3aMMHOE PACIIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATHUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpuU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHATHSIMHU, CBSI3aHHBIMU C  CEUYCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOINAMU, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OChb U IUIOCKOCTh CHUMMETPHH
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHITE ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYHMH, MPUMEHSSI HU3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpPa3OBBHIBATH M HWHTEPIPETUPOBATHL HHMOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  CcQOpMyIMpOBAHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e UMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHNE C(hephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BMNHCAHHBIA B cepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPHUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJararoliMX HECKOJbKO IIaroB pEUICHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpoOrpamMmbl Bcero Konrpoapieie  Ipakriieckue o0pa3oBaTesbHbIE
padoTshI padoThI pecype
1 Brenenue B ctepeoMeTpuio 23 1
5 BsaumHoe pacrnosoxeHue npsiMbix B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 8
MIPOCTPAHCTBE
4 HepneHL[I/HEmepHOCTb MPSIMBIX U o5
TUTOCKOCTEH B MPOCTPAHCTBE
5) VYTIIBl U pacCTOSHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B mpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 00o0111eHue U cucTeMaTh3anus 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/l I;;;?;Z':f;::me PAACITOB M TEM Beero Kontposbubie IIpakTnueckue E)Ig;g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
1 AHaUTHYECKAss TEOMETPHS 15 1
5 [ToBTOpEHME, 0606H_ICHI:IG u 15 1
CUCTeMAaTH3aIHsI 3HAHHUHA
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIbIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHME, 0606IIICHI:I€ " 17 9
CUCTEeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia U300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, MapajlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
IJIOCKOCTH, MAPAJIICITBHBIX MPSMBIX
(OTpe3KOB), CepeMHBI OTPE3Ka

Ilonstus: nepeCceKaromuecs MmiIOCKOCTH,
IepeceKaromumecs npsamas 1 rmi0CKOCThb,
MOJIYIIPOCTPAHCTBO

IlonsTus: NnepeceKarommecs mIoCKoCTH,
IepeceKarommecs npsaMas 1 rmiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MIPOCTEHIINX IPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPHH U NIEPBHIE
CJIEJICTBHS U3 HUX

AXCHOMBI CTCPCOMCTPHU U TICPBLIC
CICACTBUSA N3 HUX

AKCHOMBI CTEPEOMETPHH U NIEPBHIE




cienctBus u3 HUX. CrocoOsl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TJIOCKOCTEH

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTeN. PackpammBanue
MIOCTPOCHHBIX CEYCHUN Pa3HBIMU [[BETAMU

11

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYCHU Pa3HBIMU [[BETAMU

12

N300paxenune cedyeHuit mupamMuabl, kKyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MxX
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IJIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYCHU Pa3HBIMU 1[BETAMU

13

14

15

16

17

N3o00paxkeHne cedyeHuit mupamMuabl, kKyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX
pé6pa. N3o0pakeHue nepeceueHust
MOJIYYEHHBIX TUIOCKOCTel. PackpammmBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMHU [IBETAMU

Mertoa cnesoB AJist MOCTPOEHUS CeUEHUM

Merton cneoB st MOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceuyeHnid MpsIMbIX U
IJIOCKOCTEN

Merton cresioB IJist TOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YepTeKel U 3aluch I1aroB




IIOCTPOCHUA

18

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTeKel U 3aIuch I1aroB
MMOCTPOCHHUS

[TocTpoenue ceveHuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aIUCh 11aroB
MIOCTPOEHUS

20

21

22

23

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpémM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MMOCTPOCHHUS

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLMOHANIBHBIX oTpe3kax. [Tomodue
TPEYrOJILHUKOB

[ToBTOpenue mianuMerpuun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pa3Butus
TJITAHUMETPUH U CTEPEOMETPHUH

Kontponbnas pabota "AKcrHOMBI
|y p
crepeomerpun. Ceuenuns"

24

B3aumHoe pacrosnoxeHue npsmMbIx B
npoctpancTBe. CKpeluBaroImuecs
npsmble. [Ipu3Haky ckpelmuBaromumxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBAaHUH U
€AMHCTBEHHOCTH IPSIMOM MMapajuIeIbHON
JAHHOM NPSAMOU, IPOXOASAILEH YePe3 TOUKY
MPOCTPAHCTBA U HE JIeKalIel Ha JaHHOU
npsAMoii. Jlemma o nepeceyeHun
MapaJUIEIbHBIX MPSMBIX INIOCKOCTHIO




26

[TapannensHOCTh Tpex NpsiMbIX. Teopema o
TPEX MapajuleNbHbIX NPsAMBIX. Teopema o
CKPEUIMBAIOIINXCS MPSMBIX

27

28

29

30

31

32

[TapanmnensHOe MPOSKTHUPOBAHHUE.
OcHOBHBIE CBOICTBA MapaJlJIEILHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B mapayuieIbHON MPOESKIIUU

[lenTpanbHas nmpoekuus. Yroi ¢
COHAIPABJICHHBIMU CTOPOHAMHU. YTOJI
MEXAY IPAMBIMU

3amaun HA MOKA3aTEIHCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

[TonsATHA: MapasuIeIbHOCTD NPSMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CBoiicTBa napajieIbHOCTU NPSMON U
IJIOCKOCTH

I'eomeTpuueckue 3aaun Ha BEIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
MapaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoenue ceueHust, MPOXOASILIETO Yepes3
JAHHYIO TIPSIMYIO HA YepTEkKE U
MapaJyIEIBLHOIO IPYror npsimoil. Pacuér
OTHOIIEHUN

33

34

[TapannenpHas npoeKUrs, IPUMEHEHUE
JUTSI IOCTPOCHUS CEYCHHM Ky0a 1
napauienenumnena. CeoncTaa
napajuieJenuIe1a U Ipu3Mbl

[TapannensHele ockocty. [IpusHaku
NapaJUIEIbHOCTH JBYX IUIOCKOCTEN

35

TeopeMa 0 MapaJUICIIbHOCTHU U




€IMHCTBEHHOCTH IIJIOCKOCTH, MPOX 01
4yepe3 TOUKY, He IPUHAIEKALLYIO TaHHOM
IJIOCKOCTH U CIIEACTBHUS U3 HEE

36

37

38

CaolicTBa napajuielbHbIX IJIOCKOCTEH: O
MapajuieIbHOCTH MPSIMBIX TIEPECEUCHUS
MIPU TIEPECEUCHUH JIBYX MapalIeIbHBIX
IIJIOCKOCTEMN TPEThen

CBoiicTBa mapaIenbHBIX IOCKOCTEH: 00
OTpe3Kax MapajiesIbHbIX NPSMBIX,
3aKJIFOYEHHBIX MEXKAY MapaljIeIbHbIMUA
IUIOCKOCTSIMH; O IIEPECEYSHUHU TPSMOM ¢
ABYMS ITapaJIJICIIbHBIMUA INIOCKOCTAMHA

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

41

IToBTOpEHUE: TPUTOHOMETPHUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPsIMOYTOJILHOIO
napajesenumnena

Boruncnenue UIMH OTpE3KOB B KyOe U
IPSIMOYTOJIBHOM TapajuIeIIeuIe e

42

43

IlepnieH IUKYIAPHOCTD NPSIMOUN U
mockocty. [Ipn3Hak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IJI0CKOCTH

[lepneHMKyYIAPHOCTD NPAMOUN 1
mnockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSIMOHN U
IIJIOCKOCTH

44

TeopeMa o CylecTBOBAaHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepes3 TOUKY IIPOCTPAHCTBA U
MIEPIEHIUKYISIPHON K INTIOCKOCTH




[1nockocTu ¥ IepneHAUKYISIPHBIE UM

45 IIpsIMbIE B MHOTOTpaHHHUKAX

16 [InockocTy U NepHEeHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHMKAX
[lepnieHIuKyIAp U HAKJIOHHAS.

47 ITocTpoeHue nepneHuKyIIsipa U3 TOYKH Ha
IPSIMYIO
[lepnieHIuKyIIAp U HAKJIOHHAS.

48 [TocTpoeHnue neprneHuKkyspa U3 TOYKU Ha
IPSIMYIO

49 Teopema 0 TpEX NMepreHAUKyIIpax
(mpsimast u oOpaTHasi)

50 Teopema 0 TpEX NMepreHAUKyIIpax
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpenBarOmuMHUCs
IPSIMBIMU
ITouck nepneHauKyISApHBIX NPSAMBIX C

52 MTOMOUIBIO NEPIIEHUKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuit kyoa, Ipu3Msl,

94 MIPaBUJILHON MUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyba, MpU3MBl,

55 IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OPTOTOHAJILHOMN MPOEKIINH
CummeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIBHO IIockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHAuKyJIIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUU

58 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér




paCCTOﬂHI/Iﬁ OT TOYKH A0 IINIOCKOCTHU

59

60

61

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PAcCTOSIHUM OT TOYKH JIO IJIOCKOCTH

CriocoObl OIYCTHTD NEPIICHIUKYIISAPHI:
CUMMETpPHUS, CIABUI TOUYKHU 110
NapajuIeJIbHON IIPSIMOU

CaBur no HenapauienbHON IpIMOH,
U3MEHEHHE PACCTOSIHUN

62

Kontponbnas padota "B3anmuoe
PacCIoJIOKEHUE MPSIMBIX U TIJIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: Yroa Mexay MPsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

IToBTOpEHUE: yroy MexIy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

I'eomeTpuueckue METOabl BEIYUCIEHUS
yrjia MEXAy NPSIMbIMUA B MHOTOTPaHHHUKAX
JByrpannsbiii yroyi. CBOMCTBO JIMHEWHBIX
YIJIOB IBYTPAHHOIO yIja

67

68

69

70

[lepnenaukynspusle miockoctu. CBOICTBA

B3aMMHO NEPIEHAUKYIISIPHBIX ITIOCKOCTEN

IIpu3Hak nepneHMKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOKN
IIepeCEYEHM IBYX MJIOCKOCTEN
MIEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMUS], CBOUCTBA IPAMOYTOJIbHOTO
napajuleJIenunena

Teopema 0 1MaroHany NpPsMOYTOJIBHOTO




napajjieiacnuieaa u CICACTBUC U3 Heé

71

CrepeoMeTpuyecKue U MPUKIATHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCMOJI0KEHUEM MPSMBIX U TUIOCKOCTH

72

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napajuieJbHbIe MIOCKOCTU B CTAHJAPTHBIX
MHOTOTpaHHUKAX

73

74

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEUIUBAIOIINUXCS MPSMBIX, PACCTOSTHUE
MEX1y CKPEIUBAIOIIUMUCS IPSIMBIMHU B
MPOCTBIX CUTYaLUSIX

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

76

Beruncnenue paccTosHUNA MEXKIY
CKPEILMBAIOIINUMUCS IPSIMBIMU C
ITOMOIIBIO NEPIEHAUKYIIIPHON IUNIOCKOCTH

TpéxrpaHHblil yroyi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JUJIS
TPEXTPAHHOTO yIiia

77

78

DneMeHTH! cpepruuecKoil reoMeTpun:
reo/Ie3NYecKe JMHUN Ha 3eMIle
KonTponbhast padota "Yrisl u
paccrosiHus"

79

80

81

CucremaTtuzanus 3HaHui "MHOrorpaHHUK
U €ro 3JIeMEeHTHI"

[Tupamupa. Bunsl nupamuy. [IpaBunsnas
npamMuaa

[Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.
[IpaBuibHas mpusma

82

[IpssMo#t napaienenunes,
MPSIMOYTOJIBHBIN Mapajienenumnes, Kyo




Brinykibsie MHOTOrpanHuku. Teopema

83 Ditnepa 1
Beimykiibie MHOTOTpaHHuKH. Teopema

84 Diinepa. [IpaBrIIbHBIC U TIOJIYIIPABUIIBHBIC 1
MHOTOTPaHHUKH

85 KonrtponsHas pabora "MHoOrorpaHHUKH" 1

86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3znocTh BekTOpOB 1

89 [TpaBwiio mapamienenumena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenne BekTopa 1o 6azucy Tpeéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TJIOCKOCTH

92 CkassipHOE TIPOU3BEICHUE 1

93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

98 OO0001IeHNEe U CHCTeMAaTH3aNNs 3HAHUN 1

99 O0600611eHre U crucTeMaTu3alus 3HaHU! 1

100 HToroasi KOHTpOJIbHASA paboTa 1

101 HToroasi KOHTpOJIbHAS paboTa 1

102 O060011eHre U crucTeMaTH3alus 3HaHU! 1

OBUIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME




11 KIIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
ara uu(ppoBbIe
New/m | Tema ypoxa Bcero Konrpoubhble | IIpakrieckue fll3yqemm Oﬁlt)l)al;OBaTeJIbele
padoThI padoTbI pecype
1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
9 IToBTOpenue temsl "CkaisspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpEeHME TeMBbI "YpaBHEHHE MTPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE MII0CKOCTH, HOPMaJb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3KaX
5 YpaBHEHHE MII0CKOCTH, HOPMAaJb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexropHoe npousseneHne 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMHUPOBAHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMHUPOBaHHE
10 AHaJIUTUYECKHE METOBI pacyéra yriia 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy TUNIOCKOCTSIMH B MHOTOI'PaHHUKAX
12 @dopmysa pacCTOSHUS OT TOUKH J10 1
IJIOCKOCTH B KOOPJAWHATAaX
13 HaxoxaeHue paccTosiHUI OT TOYKH /10 1
IJIOCKOCTH B Ky0e
14 HaxoxzaeHue paccTosHUI OT TOYKH 10 1




IIJIOCKOCTH B HpaBHHBHOﬁ ImupaMuc

15

16

KontposbHas padota "AHamuTudeckas
reomeTrpus”

CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOTOTPaHHUKHU

17

Ceuenus MHOI'OI'PaHHUKOB: METOA CJICIOB

18

CeueHuss MHOTOTPAaHHUKOB: CTaHIapTHBIC
IIJIOCKOCTH, MIEPECEUEHUs MPSMBIX U
IJIOCKOCTEH

19

[TapannenpHbIE PSMBIE U TNIOCKOCTH:
MapaJIyIEIbHbIE CEYEHHUS

20

21

22

[TapanyenpHble NpsMbI€ U MIJIOCKOCTH:
pacy€T OTHOLIEHUI

[TapannenbHbIE PSMBIE U TNIOCKOCTH:
YIJIBI MEXKY CKPELLIUBAOIIUMUCS
NPAMBIMHA

[IepnenquKymsipHbIE IPSMBIE U
IIJIOCKOCTH: CTAHAAPTHBIE ITaphl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
IIPSIMBIX, CAMMETPUHA MHOTOTPAaHHUKOB

23

[leprienAuKyNApHBIE IPSIMBIE U
IUIOCKOCTH: TeopeMa O Tpex
NepIeHINKYIIsIpax

24

25

26

[IepnenquKynsipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS UIUH B
MHOT'OTPaHHHUKAX

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
TJI0IAIeH, COOOpaKeHUSI TIOT00MS
[ToBTOpEHME: TIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
TJI0IAIeH, COOOPaKEHUSI TIOT0OMS




27

[ToBTOpEHME: IIOIIAIM
MHOTOYTOJTEHUKOB, ()OPMYJIIBI JIS
IO IEH, COOOPaKEHHSI TTOT00MS

28

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA I TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOI00US

29

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA 1M TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

30

Kontponbnas padora "IloBropenue:
MHOTOTPaHHUKH, CEYCHUS
MHOTOI'paHHUKOB"

31

32

33

34

35
36

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napauiesienumnena

3anaun 00 yABOCHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKIINH yIJia
CrepeoMeTpHUyecKHe 3aJauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napauiesienumnesa

[TpuknaaHble 33129, CBSI3aHHBIE C
BbIUUCIIEHEM 00BbEMA IPSIMOYTOJILHOTO
napauiesienumnesa

OO6BbEM IpsIMON TPU3MBI
CrepeoMeTpHuyecKre 3aauu, CBI3aHHbIE C
BbIUUCIIEHEM 00BEMOB MPSMON MTPU3MBI

37

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI PU3MBI

38

Brruncienue 006EMOB TEN ¢ ITOMOILBIO
onpenenéHHoro uaTerpaina. Oobém
HaKJIOHHOUM MpU3MBbI

39

Brruncienue 006EMOB TEN ¢ TOMOILBIO
onpenenéHHoro uaTerpaita. Oobém




IMApaMH bl

dopmyna 00bEMa mupamMuabl. OTHOIICHHE

40
00BEMOB MUPAMHU/ C OOIIUM YTIIOM

a1 ®opmyna 00béMa nupamuabl. OTHOIIEHHE
00BEMOB ITUPaMUJT C OOIITUM YTIIOM

42 CrepeomeTpHuyuecKue 3aa4H, CBSI3aHHbBIC C
00bEMaMU HAKIIOHHOW MIPU3MBbI

43 CrepeoMeTpHUyeCcKre 3a7a9u, CBSI3aHHBIC C
00BbEMaMH IMUPAMHUIBI
[Mpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun H9 TeMe "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM ITUPAMHUIBI

16 [Ipumenenune 00bEMOB. BeruncieHue
PacCTOSHUS 10 TUIOCKOCTH

47 Kontponbnas pz'1'60Ta "O0BéM
MHOTOTpaHHHUKA
Hunuaapudeckas MOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [Ipsmoit KpyroBod UIMHAP.
[Tnomaap MOBEPXHOCTH IIUIMHIPA

50 Konundeckast moBepXHOCTh, 00pa3yromiye
KOHHMYECKOU noBepxHocTh. Konyc

51 Ceuenne KOH}UIca TUIOCKOCTBIO,
napajuiebHOM MIIOCKOCTH OCHOBAHUS

50 VY ceuéHHblit KoHyc. N3obpaxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 Hnomelzlb OOKOBOI MOBEPXHOCTH H
MIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H




MOJTHOH IIOBEPXHOCTU KOHYCaA

55

CTCpCOMCTpI/I‘ICCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I OUJIMHApPA, KOHYCa

56

CTCpGOMCTpI/I‘ICCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I OUJIMHApPA, KOHYCa

57

58

HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

60

61

62

Cdepa u map

[epeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u cepbl
TUIOCKOCTHIO. Bu  m300pakenue mapa
[epeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u cepbl
TUTOCKOCTHIO. Bu 1 m300pakenue mapa
VYpasuenue chepsl. [nomans chepsr u eé
yacTen

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEYCHHH MIO0CKOCTHIO

65

66

CrepeomeTpuueckue 3aauu Ha
JTIOKA3aTeNIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MTOCTPOCHUEM UX CEYCHHH TIOCKOCTHIO

[TpuknagHeie 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom

67

HOBTOpCHI/ICI OKPY?KHOCTH Ha IINIOCKOCTH,




68

BBIYHCJICHUS B OKPY)KHOCTH, CTaHIapTHBIC
og00uUs

PaSJII/I‘IHbIe KOM6I/IHaI_II/II/I TCI BpaH_[eHI/ISI nu
MHOTOTPaHHUKOB

69

70

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"
3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

71

72

73

74

Kontponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O06bem mummHapa. Teopema 00 00bEMeE
MPSIMOTO LUJIMHAPA

Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
onpeaenéHHoro uurerpana. Oobém
KOHYycCa

[Tnomann 60KOBOI U MOTHOM
MOBEPXHOCTU KOHYCa

75

CrepeomeTpuuecKkue 3aJjauu, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB IIMIIMHAPA,
KOHYCa

76

77

78

[Tpuknanueie 3ana4n no reme "OOBEMBI U
TIJTOIAIM TTOBEpXHOCTEN Ten"

OO0BEM 11apa 1 apoBOTO CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
cdepsl. CTepeomeTprudecKue 3a1auu,
CBSI3aHHBIE C BEIUHCIIEHHEM 00HEMOB
apa, mapoBOro CETMEHTa U IIapOBOTO
CeKTOpa

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
momaasio chepbl. COOTHOIIEHUS MEXKTY
IUIOIIASIMH [TOBEPXHOCTEH M 00BbEMaMu




MOIOOHBIX Te

79

[Tono6Hble Tena B MpOCTPAHCTBE.
N3menenne o6nEma mpu moo0uu.
CrepeoMeTpHuyeCcKre 3a7jauu, CBSI3aHHBIE C
BBIUUCIIEHHEM 00BEMOB Tell | IO IeH
MOBEPXHOCTEH

80

81

82

Kontponbnas padota "[lnomanu
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX T

JBmkenust npoctpancTBa. OToOpakeHusI.
JIBmxeHus u paBeHCTBO Guryp. O6mue
CBOICTBA JBHKCHUI

Bupl 1BukeHMI: napaiebHbII
MEePEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
MPSAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

I'eomeTprueckue 3aaun Ha IPUMEHEHUE
JIBUKEHUSI

Kontponbnas padota "BekTops! B
mpocTpaHcTae”

86

Ob6o06maromiee noropeHue 11 noHATU U
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[lapanienbHOCTh NPSAMBIX U INIOCKOCTEN
B ITpocTpaHcTBe"

87

88

O6o06maromiee noropenue 11 noHATUH U
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"Bekropsl B mpocTpaHcTBe”

O6o06maromiee noropenue 11 noHATUH U
MeTO0B Kypca reometpun 10-11




89

KJIaCCOB, CUCTEMAaTH3aLUsl 3HAHUM:
"BexTopsl B mpocTpaHcTee”

O6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"O6beM MHOTOrpaHHUKA"

90

91

92

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHH:
"O6beM MHOTOTpaHHUKA"

Oo6o06maromee nmosTopenue 11 moHsATHH U
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpYyIJibIX Ten"

Oo6o06maromee nmosropenue 11 moHsTHH U
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"[Tnomaan MOBEPXHOCTU U OOBEMBI
KpyIJIbIX Ten"

93

Hrorosas KOHTPOJIbHAA pa60Ta

94

Hrorosas KOHTPOJIbHAA pa60Ta

95

96

[ToBTOpeHue, 06001IeHNE 1
CHCTEMAaTH3aINsI 3HAaHUH

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




98

99

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

101

HcTopus pa3BUTHS CTEPEOMETPHUM KaK
HAyKH U €€ pOJIb B Pa3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

102

Hcropus pasBuTHSA CTEpEOMETPUN KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




Pabouas mporpamMma 1o BEpOsITHOCTH U CTaTUCTUKE

INOACHUTEJ/IbHAA 3AIINCKA

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "BEPOATHOCTDb u CTATUCTHKA"

Pabouas mporpamma mo yueoHOMY Kypey "BepostHocTh 1 cratuctuka’ mist ooydarontuxcs 10-11 kmaccos
pazpabotana Ha ocHoBe DenepanibHOr0 TOCYIAPCTBEHHOIO 00pa30BaTENbHOIO CTaHJapTa OCHOBHOIO
cpenHero oOpa3oBaHUsi € Y4€TOM W COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEIBABISEMBIX K
MaTEeMaTHYeCKOMYy O0pa30BaHMIO, M TPAAMUIMIA POCCUNWCKOrO 00pa3oBaHusl, KOTOphIE 00€CIeYNBaIOT
OBJIAJICHUE KITIOUEBBIMU KOMIIETEHIIMSMH, COCTABJISIOIIMMHU OCHOBY JJISi HEMPEPHIBHOIO 0Opa3oBaHUS M
CaMOpa3BHUTHUS, a TaKXKE IEIIOCTHOCTh OOMIEKYJIbTYPHOTO, JMYHOCTHOTO W TO3HABATEIBHOTO PA3BUTHUS
oOyvaromuxcs. B mporpamme ydreHsl uaen H mojiokeHHss KOHIENUU pa3BUTHS MaTEMAaTHYECKOTO
obpaszoBanust B Poccuiickoit @enepanmun. B snoxy nudpoBoii Tpanchopmanmuu Bcex chep 4delIoBEUECKOM
JeSTEIbHOCTH HEBO3MOXHO CTaTh OOPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOi MaTeMaTHYecKOM
MIOAITOTOBKU. YK€ B LIKOJIE MaTEMATHKa CIIYXKHUT OIMOPHBIM IIPEIMETOM JJIsl U3YUEHUSI CMEKHBIX TUCIUILINH,
a TOocClie INKOJBl pPealbHOM HEeO0OXOIMMOCTBIO CTAaHOBUTCS HENpPEphIBHOE 00pa3oBaHHE, 4YTO TpedyeT
MOJIHOIICHHON 0a30BOi  00IIe00pa3oBaTeIbHONW IMOATOTOBKH, B TOM YHCIE W MaTeMaTH4YeCKOW. ITO
OOyCJIOBJIEHO TE€M, 4YTO B HAIIU JHUA PACTET YHUCIO MNpo(deccHil, CBA3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MAaTeMaTUKU: U B cepe SKOHOMHUKH, U B OM3HECE, U B TEXHOJOTHUECKUX O0JIACTSIX, U JaXKe B
ryMaHuTapHeix cpepax. Takum o0pa3oM, Kpyr HIKOJBHHKOB, ISl KOTOPBIX MaTeéMaTWKa MOXET CTaTh
3HAYUMBIM MIPEIMETOM, PACIIUPIETCS.

[IpakTudeckass TONE3HOCTh MaTeMaTHKH OOyCIIOBI€Ha TeM, 4To e MpeIMeTOM  SBISIOTCS
(dbyHIaMeHTaJIbHBIE CTPYKTYPHI HAIIIETO MHUPa: IPOCTPAHCTBEHHBIE (JOPMBI U KOJIMYECTBEHHBIE OTHOLICHHS OT
NPOCTEUIINX, YCBAUBAEMBIX B HEIMOCPEICTBEHHOM OIIbITE, IO JOCTAaTOYHO CIIOXKHBIX, HEOOXOAMMBIX IS
Pa3BUTHUS HAYYHBIX U IPUKIAJAHBIX UACH. be3 KOHKpeTHhIX MaTeMaTUYECKUX 3HAaHUH 3aTPy/IHEHO MOHUMaHUE
IIPUHLMIIOB YCTPOMCTBA M MCIOJb30BAaHUS COBPEMEHHOM TEXHUKH, BOCIPHUATHE M HWHTEPIPETALUS
pasHOOOpa3HOM  colManbHOM, SKOHOMHUYECKOH, MOJIMTHYECKOH  uHpopmauuu, ManodddekTuBHa
IIOBCEIHEBHAs MIPAKTHYECKAsl NEATENBHOCTh. KakOMy 4Ye€lIOBEKY B CBOEHM KU3HU IPUXOJIUTCS BBIIOJIHATH
pacuéThl U COCTaBIATh AITOPUTMBI, HAXOAUTH U MPUMEHSATH (GOPMYIBI, BIaI€Th TPAKTHUECKUMU TPUEMaMU
TE€OMETPHUECKUX H3MEPEHUH M IOCTPOEHUH, 4MTaTh HMH(OpPMAIHMIO, MPEJCTABICHHYIO B BHJE TaONHIL,
auarpaMMm U TpauUKoOB, >KUTh B YCJIOBHMSIX HEONPEAEIEHHOCTH M IOHUMAaTh BEPOSITHOCTHBIA XapakTep
CITy4alHBIX COOBITHIA.

OAHOBpEMEHHO € pacliupeHueM chep NpUMEHEHHs MaTeMaTHKH B COBPEMEHHOM oOmiecTBe BcE Oosee
BaXHBIM CTAHOBHUTCSI MAaTEMAaTUYECKUN CTUJIb MBILIUICHUS, MPOSBISIOIIUICS B ONPEICIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce u3yyeHUss MaTeMaTUKH B apceHal NpUEMOB U METOJOB MBILIUICHUS 4YellOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCA WHAYKIMS U JeAyKUus, oOOOLIeHHEe W KOHKpEeTH3alus, aHadu3 u
CHUHTE3, KJacCHU(PHUKalus W cucTemaruszaius, abcrparupoBaHue U aHajorusi. OObEeKThl MaTeMaTHUECKHUX
YMO3aKIIOYeHUH, MpaBuWiIa HMX KOHCTPYHMPOBAHUS pPACKPBIBAIOT MEXAHU3M JIOTUYECKUX IOCTPOCHHH,
CHOCOOCTBYIOT BbIpaboTKe yMeHHUs (popMynHpoBaTh, 0OOCHOBBIBATh U JIOKA3bIBaTh CYKICHHS, TEM CaMbIM
pa3BHUBAIOT JIOTUYECKOE MbINIUIEHHE. Benymas ponb NPUHAAICKUT MaTeMaTuke U B (HOPMHUPOBAHHUH
QITOPUTMUYECKON KOMIIOHEHTHI MBIIIVIEHUSI U BOCIIUTAHUN YMEHUN JIEHCTBOBATH 10 33JaHHBIM aJIFOPUTMaM,
COBEpPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mpouecce perienns 3agad — OCHOBOM ydeOHON
NESATEIbHOCTH Ha YpOKax MaTeMaTUKU — pPa3BUBAIOTCS TaKXE TBOPYECKas M MPHUKIAIHAsS CTOPOHBI
MBIIIICHHUS.

OOyuenne MartemaTuke Aa€T BO3MOXKHOCTH pPa3BUBATh Yy OOYYAIOIIUMXCA TOYHYIO, PAllMOHAIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hanbosee MOAXOAAIINE I3bIKOBbIE, CHMBOJIIMYECKHE, TpapuuecKue



CPEICTBA JUIS BBIPAXKECHUS CY)KICHUN U HAIISIIHOIO UX IIPEICTABIICHHUS.
Heo6Xx0oauMbIM KOMIIOHEHTOM 00111e# KyJIbTypbl B COBPEMEHHOM TOJIKOBaHHH SIBJISIETCS 00IIIee 3HAKOMCTBO

C MCTOJaMH ITO3HAaHUA HGﬁCTBHTeHBHOCTH, NpeaACTaBJICHUEC O MPEAMCTC U METOAAX MATCMATUKU, UX OTJIMUMH

OT METOJIOB APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HaYK, 00 0OCOOCHHOCTSAX MPUMEHEHHUS MAaTEeMAaTUKH IS
pellleHrs HAay4YHBIX M MPUKIAJAHBIX 3a1ad. TakuM oOpa3om, MaTeMaTHuecKoe 0oOpa3oBaHHE BHOCUT CBOM
BKJIaJ] B popMUpOBaHUE 001IEH KyJIbTyphl YeJIOBEKa.

W3ydyeHne maTeMaTHKH TakKe CIIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHHMIO YEJIOBEKA, MOHUMAHUIO
KpacoThl M M3SIIECTBA MATEMATHYECKUX PACCYKICHUH, BOCIIPUSITHIO TEOMETPUIECKUX (POPM, YCBOCHHIO

nacu CUMMCETpPUU.

Lleay U3yyeHUsl y4eOHOro Kypca

VuebHblil Kypc «BeposTHOCT M cTaTHCTHUKa» 0a30BOr0 YpPOBHS SIBJIAETCS MPOJOJKEHHEM M pPa3BUTHEM
OJTHOMMEHHOT0 y4eOHOro Kypca 6a30BOro ypoBHs OCHOBHOH 1Kokl Kype npeanasnayex s GopMUpoBaHUs
y 00y4aromuxcst CTaTUCTHUECKON KyJIbTYphl ¥ IOHUMaHUS POJIM TEOPUU BEPOSATHOCTEH Kak MaTeMaTHUECKOro
UHCTPYMEHTA Il U3yYSHHsI CIy4ailHbIX COOBITUM, BETMUUH U npoueccos. [Ipu u3ydennn kypca odoramarorcs
NpPEICTAaBICHUs YYallUXCs O METOJaX MCCIEJOBaHUs HW3MEHYMBOTO MHpa, Pa3BUBAETCS IIOHUMaHHE
3HaYMMOCTH M OOLIHOCTH MaTeMaTHYECKUX METOOB MO3HAaHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

CopneprkaHue Kypca HalpaBJIeHO Ha 3aKpeIyIeHUe 3HaHUi, NOJyYeHHBIX IPU U3yYEHUH Kypca OCHOBHOM LIKOJIBI
U Ha pa3BUTHE NPEACTABICHUI O CllydallHbIX BEJIMYMHAX U B3aUMOCBS3AX MEX/1Y HUMU Ha BaXKHBIX PUMEPAX,
CIO)KETBI KOTOPBIX IIOYEPIHYTHI M3 OKpYXaromero Mupa. B pesymbrate y o0O0ydaromuxcs IOJKHO
chopMHpOBaThC NPEACTaBICHUE O Haubojiee YNOTPEOUTENbHBIX M OOIIMX MaTeMaTHYECKUX MOJENSIX,
UCTIONIB3YEMBIX ISl ONMHCAaHUS AHTPOIIOMETPHUYECKUX M JeMOrpadUiyecKuX BEIWYHH, IOTPEITHOCTEH B
Pa3IMYHOIO PoJia U3MEPEHUSX, AIUTEIBHOCTH 0€30TKa3HOM paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK
MacCOBBIX IBJIEHUH U IIPOLIECCOB B OOIIECTBE.

B cooTBeTcTBUM C yKa3aHHBIMH LIEISIMH B CTPYKTYpe y4eOHOro Kypca «BeposiTHOCTh M CTaTUCTHKA» CpeaHel
HIKOJIBI Ha 6a30BOM YpOBHE BbIJIETICHBI CIEYIOIINE OCHOBHBIE COJIepKaTeNbHble JIMHUN: «Ciy4yaiiHble COOBITUS
U BEpOSATHOCTWY, «CiiydyaliHble BETUYMHBI U 3aKOH OOJIBIINX YHCEI.

BaxHylo 9acTe Kypca 3aHUMAeT U3yuyeHHe reOMeTPUIECKOro 1 ONHOMHUAIBHOTO pacipeaeeHUi U 3HaKOMCTBO
C MX HENPEPBIBHBIMHU aHAJIOTaMHU — I10KA3aTeJIbHBIM U HOPMAJIBHBIM PACIPEACTICHUSIMMU.

Conepxanne nuHMM «CiaydaiiHple COOBITUS W BEPOSATHOCTH» CIY)KUT OCHOBOW Uil  (pOPMHUPOBAHUS
IIPEJICTaBICHUN O pacpeaesIEHUN BEPOATHOCTEN MEX /1y 3HAUEHUSAMH CIIyYalHBIX BEJIMYMH, a TAKXKE 3Ta JIMHUSA
HeoOXxo/uMa Kak 0aza Ui U3ydeHHUs 3aKoHa OOJIbIIMX YHcel — (yHIAaMEHTAIBHOTO 3aKOHA, JeHCTBYIOLIETO B
npuposie ¥ oOlIecTBE M MMEIOLIero MareMaTHueckyro ¢opmanuzanuio. CaM 3aKOH OOJBLIMX YHUCEN
IpelaraeTcst B 03HaKOMHUTEIbHOHN (hopMe ¢ MUHMMAJIBbHBIM HCIOJIB30BAHUEM MAaTEeMaTHYECKOro (opMainima.
Temsl, cBsS3aHHBIE C HENPEPBIBHBIMHU CIy4YaliHBIMU BEJIMYMHAMM, AKLIEHTHUPYIOT BHHMAaHHE IIKOJIBHMKOB Ha
ONHCAaHUM U W3YYEHUHM CIy4YalHBIX SBJICHUHA C MOMOILBIO HENpPepbIBHBIX (QYHKIUH. OCHOBHOE BHHMAaHUE
yIEISAEeTCs I0Ka3aTeNbHOMY U HOPMAJIBHOMY PacIpeleeHUsM, NP 3TOM IPEAINOIAracTcss 03HAKOMHUTEIbHOE
U3ydeHue MaTepuaia 0e3 10Ka3aTelbCTB MPUMEHSIEMBIX (aKTOB.

MecTo Kypca B y4eGHOM IJIaHe

B VYueOHoMm mnaHe Ha m3ydeHHe Kypca «BeposSsTHOCTh M cTaTUCTHKa» Ha 0a30BOM YpoBHE OTBOAUTCS 1
yueOHBII Yac B HEJIENI0 B TEUEHHE KaXKI0T0 rojia o0yueHus, Bcero 70 yueOHBIX 4acoB.



[lnaHvMpyemMble mnpeaMeTHble pe3yabTaTbl OcCBoeHUusi IlpuMepHoM paGoyen
nmporpamMmal Kypca (1o roaamMmooy4eHus)

[IpenMeTHbIe pe3ynbTaThl 0CBOEHUSI Kypca «BeposTHOCTh U cratuctuka» B 10—11 kitaccax opueHTHPOBAHbI

Ha JIOCTHKEHHE YPOBHS MAaTEMaTHYECKOW rPaMOTHOCTH, HEOOXOJMMOTO JJIsl YCHEITHOTO PEeUIeHHs 3a1a4 H
npo0JeM B peabHOM KU3HU U CO3/IaHUE YCIOBUMU ISl UX OOLIEKYIBTYPHOTO PAa3BUTHS.

OcBoenne yueOHOTO Kypca «BeposaTHOCTh U CTaTUCTHKa» Ha 0a30BOM YPOBHE CPEAHEro OOIIEro o0pa3oBaHUS
JOIDKHO  o0ecrednBaTh  JOCTMDKEHHE — CIEAYIOIIMX — HPEAMETHBIX — 00pa30oBaTENIbHBIX  PE3YJIbTaTOB:



10 kacc

e YuTaTh U CTPOUTH TAOIUIIBI U THATPAMMBI.

e OmnepupoBaTh NOHATUAMU: CpEIHEE apUPMETHIECKOE, MEIMaHa, HanOoblIee, HAUMEHbIIIEe
3Ha4YeHUe, pa3Max MacCUBa YUCIIOBBIX IaHHBIX.

e OmnepupoBaTb MOHATUSAMM: CIy4allHBIH OSKCIEPUMEHT (ONBIT) M cily4aiiHOoe CcoObITHE,
3JIEMEHTAapHOE COOBITHE (JIEMEHTAPHBIN UCXO0/1) CIy4alHOTO OIBITA; HAXOIUTh BEPOSITHOCTU B
OTIBITAaX C PABHOBO3MOKHBIMU CITy4ailHBIMHU COOBITHSMHU, HAXOAUTh U CPABHUBATH BEPOSITHOCTU
COOBITHI B U3yUEHHBIX CIIy4alHBIX IKCIEPUMEHTAX.

e Haxonuts u popMynupoBaTh COOBITHSA: IEpeceueHe U 00bEIMHEHNE TAaHHBIX COOBITHIA, COOBITHE,
MIPOTHBOIOJIOXKHOE TAaHHOMY COOBITHIO; TOJB30BAaThbCA IuarpaMMmamMu Oinepa U ¢GopMyrnoi
CIJIO’KEHHSI BEPOSATHOCTEH MPH PEeIICHUH 3a7ay.

e OnepupoBaTh MOHITUAMH: YCIOBHAsi BEPOATHOCTb, HE3aBUCUMBIE COOBITHS; HAXOIUTh
BEPOSTHOCTH C MOMOIIIBIO MTPABHUIIa YMHOXKEHUS, C IOMOIIBIO JiepeBa CIyYaiiHOTO OTbITA.

e [IpuMeHATh KOMOMHATOPHOE MPABUJIO YMHOXKEHUS IIPH PELICHUH 3a/1a4.

e OmnepupoBaTh MOHATUSMH: UCIIBITAHHE, HE3aBUCUMBIC UCTIBITAHUS, CEPUS UCIIBITAHUH, yCIIeX U
HeyJlaya; HaxOJUTh BEPOSTHOCTH COOBITUI B CEpUU HE3aBHCHUMBIX HCIBITAHUH 10 MEPBOrO
ycrexa; HaXOAUTb BEPOSITHOCTU COOBITUI B cepuu UcTibITaHUM bepHyiuium.

L4 OHepI/IpOBaTB INOHATHUAMMU: cnyqaﬁHaﬂ BCIIMYHHA, PACIIPCACICHUC BGPOHTHOCTGI‘/’I, Auarpamma

11 kmace  PacIpeaciICHHUs.

e CpaBHHMBATh BEPOSITHOCTH 3HAYCHUH CIy4allHOW BEJIMYUHBI TI0 PACIIPEICIICHUIO HITH C TIOMOIIBIO
JrarpaMmm.

e OnepupoBaTh MOHITHEM MATEMATUICCKOTO OXHIAHUS; IPUBOUTH TPUMEPBI, KaK IPHUMEHSCTCSI
MaTeMaTHYECKOe OXHJIAHWE CIIy4allHOW BETUYHHBI HAXOJUTh MATEMaTHYECKOE OXKUIAHHE IO
JTAaHHOMY pacIipeesIiCHUTIO.

e lIMeTh mpencTaBieHHE O 3aKOHE OOJIBIINX YHCEIL.

e Hwmetn MMpEACTAaBJICHUEC O HOPMAJILHOM pacClpeaciCHnU.

Coaep:xaHue y4eOHOro Kypca (mo roaam
o0yuyeHnus)10 kiacc

[IpencraBiaeHue qaHHBIX ¢ MOMOIIBIO Ta0IUIl U quarpamm. CpenHee apupMeTHIecKoe, MeuaHa, HanbobIiee

U HauMEHbIlIee 3HAYeHUs, pa3Max, JUCIIEPCUs U CTaHIapPTHOE OTKJIOHEHUE YHCIOBBIX HA0OPOB.

CrnyyaiiHble KCTIIEPUMEHTHI (OIBITBI) U CIy4daiHble COOBITUS. DIeMeHTapHble cOObITHA (MCXObl). BeposTHOCTD
CJlydyaifHOro coObITUS. BIM30CTh YacTOTHI U BEPOSATHOCTH cOObITHH. CitydaifHble ONBITHI C PABHOBO3MOXKHBIMH
JJIEMEHTAPHBIMU  COOBITHAMU. BeposSTHOCTH COOBITUH B OMNBITAX C PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU
COOBITUSMH.

Omnepanyu Haja COOBITUSIMH: TepecedeHue, o0beInHEHNEe, MPOTUBOIMONIOKHbBIE COOBITHS. [InarpamMmel Diinepa.
dopMyia CII0KEHUS BEPOSITHOCTEM.

VYcnoBHas BEpPOATHOCTb. YMHOXKEHHE BEPOSATHOCTEH. [lepeBo ciydaiiHOro skcrepumenta. Popmyna IOTHOU
BepossTHOCTH. He3aBucuMble COOBITHS.

Kombunatoproe mnpaBwio ymHokeHus. llepecranoBku u daxtopuan. Yucino coderanuil. TpeyroibHHK
[Mackansa. ®opmyna 6unoma HeroToHa.

bunapHbIi cay4aiiHbIN ONBIT (MCHIBITaHUE), ycex U Heyaada. HezaBucumelie ucneitanus. Cepusi HE3aBUCUMBIX
UCIBbITaHUM 10 niepBoro ycnexa. Cepust He3aBUCUMBIX UCTIbITaHUNA bepHysum.

Cnyualinas BenuunHa. Pacnpenenenue BepoarHocTeil. Juarpamma pacnpeaenenus. [Ipumepsl pacnipeneneHuid,



TOM quciic, TCOMCTPHUICCKOC u OMHOMHUAIILHOE.



11 knacc

YUucnoBble XapaKTEpUCTUKHU CIyYalHBIX BEIWYUH: MATEMaTHYECKOE OXHUAAHUE, AUCHEPCUS U CTaHAAPTHOE
OTKJIOHEeHME. [IpuMepsl IpUMEHEHUT MAaTEMAaTUYECKOTO OXKUAAHUA, B TOM YHCIIE B 3a/a4ax U3 IOBCEIHEBHOU
KHU3HU. Marematuyeckoe OXuJaHWe OWHApHOW Cily4yaiflHON BenMuyuHBI. MaremMaTHYecKoe OXHIAHHE CYMMBI
CIlydyaliHBIX BEIMYMH. MaTeMaTHuecKoe OXUAAHWE M JUCIEPCHS T'€OMETPUYECKOr0 U OMHOMHAIHLHOTO
pacrpeeneHui.

3akoH OOJBIIMX YMCEN M €ro pojib B Hayke, Mpupojae u oOuiecTBe. BbIOOpOUHBIH METOX HCCIeIOBAHHM.
[TpuMeprl HENPEPBIBHBIX CIIy4alHbIX BeIUM4MH. [IoHATHE O MIIIOTHOCTH pacnpenesieHus. 3aJa4un, IPUBOJAIINE K
HOpMAaJIbHOMY pacrnpezeseHuto. [IoHsaTre 0 HOpMaIbHOM PacIpEIEeIICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 kaace

Ne  [anmeHoBaHUME pa3iesioB U TEM KommnuectBo yacoB| Jlara | Buabl nesareabHOCTH Bunst ONEKTPOHHBI

porpamMMmbl Beer| kouTp| npaxT KOHTPOJI | € pecypchl
0 |pab. |pabd. A

Pazgen 1. IIpencraBiieHue JaHHBIX M ONIUCATEIbHASI CTATUCTHKA — 4 Yyaca

1.1. | IlpencraBnenue JTAHHBIX 1 HU3Baekary  uHpopMamuo w3 TAOIMIl W JUArpamm, https://ww
MOMOIIBIO TaOJIHIl U AUarpamMm UCNOJIb30BATh TAaONMMIBI M JHAarpaMMbl Ui TIPEACTaBICHUS w.yaklass.ru

1.2. | Cpennee apudpmernyeckoe,| 1 CTATHCTHHCCKUX NAHHDIX. https://ww
MeIHaHa HaxoauTh onucarenbHble XapaKTEPUCTHKU JTaHHBIX. o w.yaklass.ru

13. | Hambonemee m mamvensmred 1 BbiiBUraTh, KPUTHKOBATH THNOTE3bI O XapaKTepe CIyqalHOH https://ww
3HAUCHWS, pa3Max, IHCIIEPCHS, M3MEHYHMBOCTH H OTIPEACISIOMUX e€ pakTopax w.yaklass.ru
CTaHJApTHOE OTKJIOHEHHE
YHCIIOBBIX HAOOPOB

1.4. | IIpakTrueckas padora 1 1 [Mpakrtuu https://ww
«[IpencraBnenne  JaHHBIX U eckas  \w.yaklass.ru
omnucaTeNbHasi CTATUCTUKAY pabora;

Hroro no pazneny 4

Pazgen 2. Cayuaiinble oNBITHI M CJIy4YaiiHbIe COOBITHS, ONBITHI ¢ PABHOBO3MOKHBIMH 3J1eMeHTAPHBIMH HCX0AaMH — 3 yaca

2.1. | Cnyuaiinbie HKCHEepUMEHTHI | 1 Bbiiessite Ha mpuMepax ciydaiiHble COOBITHUSL B OINMCaHHOM https://ww
(OTIBITHI) u ClTy4JaiiHbIC CITy4aiiHOM OTIBITE. w.yaklass.ru
COOBITHSL. DneMeHTapHbIe ®opMyIMpPOBATH YCIOBUS IPOBEACHUS CIYyYaifHOTO OMBITA.

COOBITHS (MCXOJIbI) Haxoauth BeposSTHOCTU COOBITHUI B OMNBITaX C PABHOBO3MOXKHBIMY]

2.2. | BeposiTHOCTB cnyvaiinor 1 UCXO/IaMHU. https://ww
coObITusi. BepositTHoCTH COOBITHI MopneaupoBaTh ONBITBI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMY w.yaklass.ru
ONbITaX C  PaBHOBO3MOXKHBIM HCXO0/IaMU B XOJIe IPAKTUYECKOM paboThI
AIIEMEHTAPHBIMH COOBITHSIMH.

2.3. [Ipaktuyeckas padora «Cnyuaiins| 1 1 [TpakTiue https://ww
ONBITHI W CIy4allHbIe COOBITH CcKast w.yaklass.ru
OMBITBI  C  PaBHOBO3MOXHBIM pabota
HIIEMEHTAPHBIMH UCXOJIAMI»

Hroro no pazneny 3

Pa3nen 3. Onepaunu Hax cOOBITUAMM, CI0KEeHUE BeposiTHOCTel — 3 yaca

3.1. | Onepauuu Hax COOBITUAMMU: 1 Hcnoan3oBaTrh auarpamMmbl Jiliepa U CIIOBECHOE OIHMCAHUE https://ww

nepeceyeHue, 00bEeTMHEHNE COOBITHI 11 (QOPMYIUPOBKH U U300paKeHHs OOBETUHEHHUS U w.yaklass.ru




CO6BITI/II71, IIPOTHBOIIOJIOXHBIC

repecevyeHust COObITUI

COOBITHSA

Pemate 3amauym  Cc UCHOJB30BaHUEM (POPMYINBI  CIOXKCHHS

3.2. | Jluarpammsbl Diinepa 1 BEPOSITHOCTEH https://ww
3.3. | ®opmyna cioxxenus| 1 w.yaklass.ru
BEPOSTHOCTEH
Hroro mno pazneny: 3
Pa3znen 4. YciioBHasi BEpOSITHOCTD, /IEPEBO CIYyYaifHOT0 onbITa, (POPMYJIa MOJTHOI BEPOSATHOCTH W HE3aBHCHMOCTh COOBITHIl — 6 4acoB
4.1. | YcnoBHast BEPOSITHOCTh 1 Pemath 3a1aun Ha HaXOXKJECHHUE BEPOATHOCTEH COOBITHI, B TOM https://ww
YHCJIe YCIOBHBIX C TOMOIIBIO IEPEBA CIYYaHOTO OIBITA. w.yaklass.ru
4.2. | YMHOKEHHE BEPOSTHOCTEH 1 OnpeneiassiTh HE3aBUCUMOCTh COOBITUH 1O  GopMysie H IO https://ww
OpraHu3aIfK CIIy4aifHOTO OIBITa w.yaklass.ru
4.3. | lepeBo ciyyaitaoro| 1 https://ww
IKCTIEPUMEHTA w.yaklass.ru
4.4. | Dopmyina moaHON BeposTHOCTH | 1 https://ww
w.yaklass.ru
4.5. | HezaBrcumbie COOBITHS 1
4.6. | [Ipaktuyeckas paboral 1 [Ipakt
«YCIIOBHAsI BEPOSITHOCTb, JCPEBO MyYecKa
CIy4yallHOTO oOmbITa, (opMyIal b
TIOJTHOM BEPOSTHOCTH u pabora
HE3aBHCUMOCTb COOBITUI
Hroro mo pazneny: 6
Pa3zgen 5. DieMeHTHI KOMOMHATOPUKH — 4 Yaca
5.1. | KomGunaropHoe npasuio| 1 M cnosb30BaTh MPaBUIIO0 YMHOXKEHUS [Tl IEPEUUCICHHS COOBITUH B https://ww
YMHOXKEHHUSI. CITy4aifHOM OTIBITE. w.yaklass.ru
5.2. | [lepecranoBku u (akTopuan 1 Ilosb3oBaTbest  Gopmynoit u  TpeyroiabHuKOM [lackams s https://ww
OTIpEIeJICHUS YHCIla COUCTaHUN w.yaklass.ru
5.3. | Yucno coueranuii. Tpeyronpauk| 1 https://ww
[Tackans w.yaklass.ru
5.4. | ®opmyna 6unoma HeroToHa 1 https://ww
w.yaklass.ru
Uroro nmo pazneny: 4
Pa3nesa 6. Cepuu nmocjienoBaTeJbHBIX HCOBITAHUN — 3 yac
6.1. | bunapubiii  cimydaitHeii  ombIT| 1 Pa30uBaTh CI10XHBIE SKCIIEPUMEHTHI Ha OTJICTbHBIC UCTIBITAHUS. https://ww
(McmpITaHME), YCIEX M HEyaada OcBauBaTh NOHATHS. HCIBITAHWE, CEpUS  HE3aBUCHMBIX] w.yaklass.ru




WCIIBITAaHUM.

6.2. | HezaBucumsie ucnblTanus. | 1 IIpuBoAUTH NPpUMePHI CEPUil HE3aBUCUMBIX UCTIBITAHUH. https://ww
Cepust HE3aBUCHUMBIX HCIIBITAHUI PemiaTh 3a7a4uM Ha TOUCK BEPOSTHOCTEH COOBITUH B CEpUH w.yaklass.ru
no mepsoro ycmexa. Cepust UCTBITAHUN JI0 TEpPBOrO YyClexa M B CEPHSIX HCIBITAHUN
HE3aBUCHMBIX UCIIBITAHUIT beprymm.
beprymn. N3yuyars B Xoe MpakTH4eCKOH padoThI C HCIOJb30BaHUEM

6.3. | [IpakTuueckas pabota ol 1 JIEKTPOHHBIX  TAOJMII BEPOSTHOCTH COOBITUH B  CEpHSX [paxtuy https://ww
UCTIOJIb30BAHUEM  DJICKTPOHHBIX 1 HE3aBUCHMBIX UCTIBITAHUI eckas  (w.yaklass.ru
tabmuy  mo  teme:  «Cepun pabora;
TI0CJICIOBATENIbHBIX MCIIBITAHUI

Hroro mno pazneny: 3

Paznen 7. Cayuaiinbie BeJIMYHHBI U pacnpeaeaeHus — 6 yacon
7.1 | Cnydaiinasi BelTU4nHA 1 OcBauBaTh TOHSITHS. ClydYaiiHas BeJIIMYMHA, paclpeIecHuE, https://ww
7.2 | Pactpenenenue sepostHocTelt | 1 TaOJIHIIa pacTpeICIICHHS, TarpaMMa pacipeesICHusl. w.yaklass.ru
I[IpuBoauTs, NpHUMeEPbl  pacupeAcieHWid, B  TOM  YHUCI
7.3 | Jlmarpamma pacripeaciicHus 1
rCOMETPHUUCCKOT0 U OMHOMHAIILHOTO.

7.4 | Cymma 1 npoussesenne 1 CpaBHMBATDb PACTIPE/ICIICHUS CITyYaiHBIX BETMYHH https://ww
CITy4aiiHbIX BEJIUYHH HaxoauTh 3Ha4eHUS] CyMMbI U TIPOU3BEACHUS CITyJaHbIX BEIUYHH. w.yaklass.ru

7.5 | Ilpumeps! pacnpezeneHuii, B Tom 2 CTpouth M Ppacno3HaBaThb TEOMETPUYECKOE U OMHOMHAIBHOE
YUCIIC reoOMCTPHUICCKOC H pacrpeneaeHue
OMHOMHUAIBHOE

Hroro no pazzgeny: 6

Pa3nen 8. O00011eHue U cucTeMaTH3alMA 3HAHUI — 5 yacoB

8.1. | OnucaTenbHas CTATUCTHUKA 1 [ToBTOPATH U3YyYCHHOE U BHICTPAUBATH CUCTEMY 3HAHUI https://ww

w.yaklass.ru

8.2 | Ciyuaiinble OTIBITHI nl https://ww
BEPOSTHOCTH CITy4JaiftHBIX w.yaklass.ru
COOBITHI

8.3 | Omepanuu Ha1COOBITUAMU 1 https://ww

w.yaklass.ru

8.4 | DneMeHTEHI KOMOHMHATOpUKH,| 1 https://ww
CepUH HE3aBHCUMBIX HCIIBITAHUI w.yaklass.ru

8.5 | UroroBas xoHTponbHas padora |1 |1 KOHTD.

paborta
Hroro no paszgeny: 5 1

OBILEE KOJIMYECTBO YACOB 34 |1 4




11 kaace

Ne  |HaumenoBanwue paznenoB u teM |[KommuectBo yacoB |/lata  (Buael nestenbHOCTH Bupl, DIEKTPOHHBI
BCETO[KOHTP. [[TPAK. dopmbl e
pabot [paboT KOHTpPOJIsSL [0Opa3oBaTelib
HBIE PECYPCHI
Pa3nen 1. [loBTopenne, 060001eHue U CHCTeMATH3AIUsA 3HAHUM — 4 yaca
1.1. |CnyuaiiHble ONBITHI U BEPOSTHOCTHZ [ToBTOPATH U3yYEHHOE U BHICTPAUBATh CUCTEMY 3HAHUI
CITy9aifHBIX COOBITHIA
1.2. |Cepuu He3aBUCHUMBIX UCTIBITAaHUN |1
1.3. |Cnyuaiinbie BEJIMYUHBI nll
pacnipefieneHus
Wroro no pazneny 4
Pa3nen 2. MaTemaTu4eckoe 0KUJAaHUe CIIYy4YaliHON BeJITMUMHBI — 4 yaca
2.1. [[Ipumepsi npuMeHeHwus|1 OcBauBaTh MOHITHE MATEMATUUECKOTO OXKUIaHHUSI. https://ww
MaTeMaTHUYECKOTO OKUTAHHUS [IpuBOIUTH u o0cyx1aTh PUMEPBI PUMEHEHUS] w.yaklass.ru
(cTpaxoBaHue, J0TEPES]). MaTeMaTUYeCKOro  OXXKUJAHUS. BBIUKCIATE MaTeMaTHYECKOE
2.2. |Marematnyeckoe  oxuma"ue |1 OXKHTaHUE. https://ww
CYMMBI CIIy4alHBIX BEIMYUH Mcnonp30BaTh IOHATHE MAaTEMATHYECKOrO OXHUAAHUS M €ro w.yaklass.ru
2.3. |Maremaruueckoe  OXujaaHue |2 CBOMCTBA TNpHM pemeHnH 3anad. HaxoauTe 10 M3BECTHBIM [[Tpaktmuec |Nttps://ww
reOMETPHUECKOTO " q)OpM}’J'IaM MAaTEMATU4YCCKOC OXHUIAHHUC CYMMBI CJ'Iy‘IElﬁHLIX Kaﬂpa60Ta W_yak]aSS.ru
GHHOMUAILHOLO BenM4MH. HaXxoauTh Mo M3BECTHBIM (GopMylaM MaTeMaTUYECKUE
pacnpeneeHui OKMJIaHUSI CITy4alHBIX BEIWYUH, MMEIOUIUX T€OMETPUYECKOE U
OMHOMUATBHOE paCIpe/IeICHHUS
Wroro no pazneny 4
Paznen 3. [lucnepcusi M cTaHAAPTHOE OTKJIOHEHHUE CJIY4YaiiHOI BeJHYHHBI — 4 yaca
3.2. |/lucnepcur TEOMETPHUYECKOro W2 OcBauBaTh TMOHSTHS: JHUCIEPCUS, CTAHJAPTHOE OTKIOHEHHE https://ww
OMHOMHUAILHOTO pacpe/IeNIeHusI. CIIy4aifHOUM BenWYnHBIL. HaX0IUTh TUCTIEPCHIO TT0 paCTIPEIEICHUIO w.yaklass.ru
3.3. |[IpakTuueckas pabota c|l 1 [TpakTn https://ww
WCTIONIb30BAaHUEM  DJIEKTPOHHBIX qecKast w.yaklass.ru
Tabnui, mo Teme: «Jlucmepcus u pabota
CTaHJapTHOE OTKJIOHEHHE

CIIy4aitHON BEJTMYMHbBD)

Wroro no pasupeny:

4

Pasgen 4. 3aKoH 00JbIINX YKcea — 3 yaca




4.1. |3akoH GONBIINX YUCET 1 3HAaKOMHUTBCS  C  BBIOOPOYHBIM  METOJAOM  HCCIICIOBaHHMS https://ww
COBOKYITHOCTH JTaHHBIX. w.yaklass.ru
4.2. |BbIOOpOYHBIi Meroz(l M3yyaTh B XO0/€ MPaKTUYECKOW pPabOThl C HUCIOJIb30BAHUEM https://ww
WCCIIeJOBAaHMH HIICKTPOHHBIX TAOJNUI] MPUMEHEHHE BBIOOPOYHOIO METOja w.yaklass.ru
4.6. |[IpakTuueckas pabota c|l 1ICCJIC/IOBAHMS [Mpaktu  |https://ww
WCTIOJIb30BAHUEM  DJIEKTPOHHBIX 1 qecKast w.yaklass.ru
TaOIHI] IO TeMe: «3aKO0H OOJIBIITNX pabota
YHCEID)
HToro o paszeny: 3
Pa3jnen 5. HenpepbIBHBIE cilyyaliHble BeJIMYUHBI (pacnpeaeieHus) — 2 yaca
5.1. [[Ipumepsi HenpepbIBHB|L OcBauBaTh TOHATHSA: HENPEpbIBHAs  CilydaiiHas BelWYMHA, https://ww
Clly4alHbIX  BeNUYMH. DyHKIH HEMPEePBIBHOE paciipeieiieHue, PYHKIHS TNIOTHOCTH BEPOSTHOCTH. w.yaklass.ru
[UIOTHOCTH PACIpPEICTICHUSL. [TpUBOIUTH MPUMEPBI HETTPEPHIBHBIX CIyYalHBIX BETUYHH.
5.2. |PaBHOMepHOe pacnpenenenue |1 HaxoauTb BEpOSTHOCTH COOBITUI 1O TaHHON (yHKIMK IJIOTHOCTH,) https://ww
W ero CBOMCTBA B TOM YHCJIE€ PABHOMEPHOTO paCIpeIe/ICHHs w.yaklass.ru
HToro mo pa3neiny: 2
Pa3znen 6. HopmanbsHoe pacnipenesienue — 2 yaca
6.1. [3amaum, HPUBOJISIIHE k|1 OcBauBaTh MOHATHS: HOPMAJIbHOE pacipe/eieHue. https://ww
HOPMAaJBHOMY  PacIpeeNICHHUIO. BbI1e/STh 110 ONMCAHMIO CITydaiiHble BEJTHMUWHBI, pacIpe/IeIEHHbIC w.yaklass.ru
DyHKIHS TUIOTHOCTH U CBOWMCTBA 0 HOPMAJIbHOMY 3aKOHy. [IpUBOAMTH TpUMEpHI  3ajad,
HOPMAJILHOTO PACIPE/ICIICHHSI MPUBOASIIMX K HOPMAJIBHOMY pachpeneieHuto. Haxoauth
6.2. |[[IpakTudeckas pabora c|l 1 YHCIIOBBIC XAPAKTEPUCTUKH HOPMAIBHOTO PACIPEICICHHS  TI0 https://ww
WCIIOJIb30BAHUEM  DJIEKTPOHHBIX M3BECTHBIM  (opMmynam. Pemare  3aaaud, CBS3aHHBIE C w.yaklass.ru
tabmuiy mo teme: «HopmansHOe MPUMCHEHHEM CBOWCTB HOPMAJILHOTO pACIpE/ICICHH, B TOM
pacnpeieneHus» YKCJIC CUCTIOIh30BAHUEM JICKTPOHHBIX TaOJIHUIL
HToro mo pa3neiny: 2
Pasjnen 7. [loBTOpenue, 000011eHne U cUcTeMaTH3aIUA 3HAHUI — 15 yacoB
7.1 |[IpencraBnenue TaHHBIX c3 [ToBTOPSATH M3Yy4EHHOE M BEICTPAUBATH CUCTEMY 3HAHHUI https://ww
MOMOIIIO TAOJIUIL U IUArPaMM w.yaklass.r u
7.2 |OnmcaTenbHasi CTATUCTHKA 2 https://ww
w.yaklass.ru
7.3 |OmpITBl € PaBHOBO3MOXKHBIMH|2 https://ww
DIIEMEHTAPHBIMHU COOBITHSIMU w.yaklass.ru
7.4 |BbluncieHue BEPOSATHOCTE3 https://ww
COOBITHIT ¢ TPUMEHCHHEM (POPMYIT w.yaklass.ru
rpaduIecKux METO/1Q




(KoopAaWHATHAsT TIpsMasi, JEPEB
nuarpaMMa Ditsiepa)
7.5 |Cnyuaiinbie BEJIMYMHBI 2
pacnpeeneHus
7.6 |Maremarnyeckoe oXumaHue |2
CIIy4allHOM BEJINYMHBI
7.7 |ArtoroBas koHTpoJibHas pabora |1 1 KOHTPOJIbH
pabota
Wrtoro no pasneny: 15
OBLIEE KOJIMYECTBO YACOB II034 |1 3
[TPOTPAMME




IMMOYPOYHOE INIAHUPOBAHME, 10 kiacc

Ne
n/m

mara

Tema ypoka

T1J1aH

[paxt

HpeIICTaBJIeHI/Ie JAHHBIX U ONMUcCaTeJIbHasA CTATUCTUKA — 4 gyaca

1. [IpencraBienne 1aHHBIX C TOMOUIBIO TAOIUI] U JUArpaMMm

2. Cpennee apudmMernueckoe, MmeuaHa

3. Haubonbinee 1 HauMeHblllee 3HAUCHUS, pa3Max, TUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB

4. [TpakTnueckas pabora mo teme «lIpeacraBieHue NaHHBIX M ONUCATENbHAs]

CTaTUCTHUKaA»

CiryqaiiHble ONBITHI H CIy4ailH

bl¢ COﬁLITI/ISI, ONBITHI ¢ PABHOBO3MOKHBIMHU 3JIEMECHTAPHBIMHA HCXO0JAaMHU

— 3 yaca

5. CrnyualiHple  DKCIEpPUMEHTHI  (OMBITBI) M ClOy4ailHble  COOBITHSL.
JjIeMEeHTapHble COOBITUS (MCXO/bI)

6. BepositHoCTh cityuaiiHOro coObiTHs. BeposiTHOCTH COOBITHII B ONbITaxX C
[PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMU

7. [IpakTuueckast pabora no teme «CiydaliHble ONBITHI U CIlydallHbIE
COOBITHS, OTBITHI C PABHOBO3MOYKHBIMU JIEMEHTAPHBIMHU UCXO 1AM

Onepanumn HaJ cOOBITHAMM, CJI0KeHHE BEePOSITHOCTeH — 3 yaca

8. Onepanuu  HaJx  COOBITUSAMHU: IepeceueHue, OObeAMHEHHE COOBITH
POTHBOMOJIOKHBIE COOBITHS

0. Junarpammsl Diiepa

10. Dopmysa CI0KEHUST BEPOSTHOCTEN

YciaoBHAsE BepOSITHOCTH, JiepeBO CJAY4YailHOro onbiTa, ¢opMyja TMOJHOH BepPOATHOCTH U

HEe3aBHUCHUMOCTEL COOBLITHII — 6 YacoB

11. YcnoBHas BEPOSTHOCTh

12. YMHOKEHUE BEPOSTHOCTEN

13. JlepeBo ciyyailHOro 3KcrepuMeHTa

14. dopMyna NMOJIHONW BEPOSATHOCTH

15. HesaBucumbie coObITHS

16. [TpakTuueckas pabora «YCIOBHAs BEPOATHOCTH, JCPEBO CIIYy4alHOTO




|OHBITa, (dhopMyIa MOTHON BEPOSATHOCTH M HE3aBHUCHMOCTh COOBITHII

DJieMeHTbl KOMOMHATOPUKH — 4 4aca

17. KomMOnHaTopHOE IPaBUIIO YMHOKECHHS

18. ITepectanoBku U dakTopuan

19. Yucio coueranuid. Tpeyronbauk [Tackans
20. ®dopmyna 6mHOMa HproToHa

CepnnlumnenonaTmnﬂﬂﬂxpuﬂbnnnnﬁ——3qaca

21. buHapHbIli ciy4aliHbIi ONBIT (MCOBITAHUE), YCIIEX U HeyAauya

22. HezaBucumble ucneitanusa. Cepust HE3aBUCUMBIX UCIIBITAHUHI 10 IEPBOIO
ycnexa. Cepust He3aBUCUMBIX HCTIbITAaHUN bepHyiim

23. [IpakTryeckas pabota 1o reme: «Cepuu Mocae10BaTeIbHbIX UCIBITAHUN

CaydaiiHble BeJINUMHBI M pacnipeejieHust — 6 4acoB

24. CrnyuaiiHas BelM4YMHA

25. Pacnipenenenre BeposTHOCTEH

26. Jlnarpamma pacnpeneneHus

217. CymMma U npou3BeJIeHUE CIIy9aliHbIX BEIHYUH

28. [Ipumeps! pacnpenenenuit

29. ['eomerpuueckoe 1OMHOMUAIILHOE PACTIPEIEICHIE

O0001IeHNE H CHCT

eMaTu3anus

3HAHMH — 5 yacoB

30. OrmnucaTeabHas CTATUCTHKA

31. Ciy4aliHbIe OIBITHI M BEPOSITHOCTH CITYYalHBIX COOBITHI

32. Onepanuu HaJ COOBITUIMU

33 Hmozoean konmponvnas paboma

34 DJeMeHThl KOMOWHATOPUKH, CEPUH HE3aBUCUMBIX MCITBITAHHIM

MOYPOYHOE IUVIAHUPOBAHME, 11 kiacc

Ne
n/n

JaTa

Tema ypoka

I1J1aH

baxt

IloBTOpEeHuE, 00001IeHHE M CHCTEMATH3AIMA 3HAHUH — 4 yaca

1.

CiyyaliHbI€ OTIBITHI

2.

CrnyyaiiHbple BEpOSITHOCTH CITy4alHbBIX COOBITHIA




3.

Cepuu HE3aBUCUMBIX UCTIBITAHUIN

4.

CrnyyaliHble BEIMUMHBI U pacpeeeHUs

MaTeMaTH4YeCKOe O:KUIAHUE CJI

YaiiHOM BeJIHYNHEI — 4 yaca

5.

notepes)
6. Matemarudeckoe 0OKUJaHHE CYyMMBbI CITy4alHBIX BEJIMYUH
7. MaremaTnuecKkoe 0KHUJAaHNE FEOMETPUYECKOTO paclpeesICHuUs
8. Matematuyeckoe 0kuJlaHie OMHOMHUAIBHOTO pacpeIeICHUs

I[ncnepcml U CTAHIAPTHOEC OTKJIOHCHHUE cnyqanﬂon BeJIMYNHBI — 4 yaca

0. Jlucniepcusi, cTaHAapTHOE OTKJIIOHEHUE CITy4ailHOW BEJIMYMHbI

10. Jlucriepcust reoMeTpUYecKOro pacupeesIeHHsI

11. Jlucnepcust GMHOMHAJIBHOTO paclpe/iesIeHus

12. [lpaktuyeckas pabora mo Teme: «/lucnepcus W cTaHgapTHOE

OTKJIOHCHHE CITYYaitHON BETMYMUHbBD)

3aK0H 00JLIINX YHCceJ — 3 yaca

13. 3aKoH OOIBIINX YUCEIT
14. Br10opouHbIif METO HCCIIeJOBaHUM
15. [TpakTrueckas pabota o reme: «3aKOH OOIBIINUX YUCEID»

HenpepbiBHbBIE ci1yuaiiHble BeJTHYUHBI (pacnpeaesieHus) — 2 yaca

16. [Ipumepsl HeNpephIBHBIX CIIy4alHBIX BeIWYUH. DYHKIMS IJIOTHOCTHU
pacnpeseneHus
17. PaBHOMEpHOE pacripeiesieHre U €ro CBOMCTBA

HopMmaJjibHoe pacnipenenenue — 2 yaca

18.

@DyHKIMA INIOTHOCTH M CBOWCTBA HOPMAJIBHOT'O PACIIPEECIICHUS

19.

ITpakTuyeckas pabora o teme: «HopmanabHOe pacnpeenaeHus»

IloBTOpEeHue, 00001eHNEe U cUCTeMAaTH3aUMs 3HAHU — 15 yacoB

20. [IpencraBnenne qJaHHBIX C TOMOIILIO TAOJIHUII

21. IIpencraBiaeHre JaHHBIX C TOMOIIBIO IAarpaMM

22. OnucarenpHas CTAaTUCTUKA

23. OMBITH C pPaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMHU

24. Brruncnenue BeposTHOCTEH cOOBITHI C TPUMEHEHHEM (HOpMYIT
25. Brruncnenue BeposiTHOCTEN cOOBITUH TpaduiecKM METOA0OM

HpI/IMepBI IIPUMCHCHUA  MATEMATHUYCCKOI'o OXHIAAHUIA (CTp axXOBaHUC,




26. Beruncienre BepoOSTHOCTEH COOBITUA C TPUMEHEHHEM KOOPIWHATHOM|
[IpsIMOY, JiepeBa, JuarpamMmmsl Jilsiepa)

217. CrnyuailiHble BeIMUUHBI U pacpeieIeHUs

28. MareMaTHuecKoe 0XKHJIaHHE CITy4aitHON BETHUHHBI

29. IlepecTanoBku u QaxTopuai

30. Yucno couerannii. Tpeyronpuuk [lackasns

31. ®opmyna 6mHomMa HerotoHna

32. Orneparuy HaJ COOBITUAMHU

33 Hmozosas konmpoavHas paboma

34 Pe3ynbpTaTsl KOHTPOJIBHOM pabOTHI




YUYEBHO-METOJANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
1. Mopakosuu A.I'., CemenoB I1.B. MaTtemaTuka: anredpa v Hayajga MaTeMaTUYECKOTO aHalu3a, reoMeTpus. Anredpa u Hayasga
MaTeMatuyeckoro aHanmza. 10 kimacc. YueOHuk a1 0011eo0pa3oBaTesibHbIX Opranu3aiuii (0a30BbIid U yriyOJIEHHBI YPOBHH)
B 2 u.MHemo3una 2020 r.
MareMatuka: anredpa U Hayajga MaTeMaTHYECKOTo aHainu3a, reomerpusi. ['eomerpus. 10-11 kmaccesl: yueO. s o6mieoOpa3oBar.
opraHu3anmii: 60a30BbIi 1 yrayoaeHHb ypoBHH. JI.C. AtanacsH u np. M.: [Ipocsemienue, 2020
11 xmacc: Mopakosuu A.I'., Cemenon I1.B. Marematuka: anrebpa u Hauajga MaTEeMaTHYECKOTO aHAIN3a, reoMeTpus. Anredpa u
Hayajla MaTeMaTuyeckoro ananusa. 11 kmacc. YueObHuk nms oOrieoOpa3oBaTeibHbIX OpraHu3anuii (0a30BbIi M yriTyOJeHHBIH
ypoBHH) B 2 u.MHemo3una 2020 r.

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
1. Mopakosuu A.T'., CemenoB I1.B. MaTtemaTuka: anredpa v Hayajga MaTeMaTUYECKOTO aHalu3a, reoMeTpus. Ainredpa U Havasa
MaremaTudeckoro aHanmsa. 10 kmacc. YdeOHHK i 001eo0pa3oBaTeIbHbIX OpraHu3anuil (6a30BbIN M yIIIyOJIE€HHBIH YPOBHH)
B 2 y.Muemo3una 2020 r.
Marematuka: anredpa u Hayajga MaTeMaTHYECKOTo aHainu3a, reomerpusi. ['eomerpus. 10-11 kmaccol: yue6. s o6mieo0pa3oBar.
Opranuzanuii: 6a30Bblil 1 yriyosnennsiit ypoBuu. JI.C. Atanacsia u ap. M.: Ilpocsemenue, 2020
11 xmacc: MopakoBuu A.I'., CemenoB I1.B. Maremartuka: anrebpa u Hauaisa MaTeMaTHYECKOTO aHaN3a, reoMeTpus. Anredpa u
Hayaja MareMaTHdeckoro aHaiausa. 11 kimacc. YueOHHMK Ju1s 001meo0pa3oBaTebHBIX OopraHu3anuii (0a30BbIA U YIITyOJIEeHHBIN
ypoBHH) B 2 u.MHemo3una 2020 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. https://resh.edu.ru/about

2. https:/Hipi.ru/

3. http://www.school.edu.ru

4. https://uchi.ru/

5. https://myschool.edu.ru
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