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MopenbHasi CHHXpOHU3MpPOBaHHas pabodas mporpamma 0a3oBOro H yriayOia&HHOTO
usyueHust npeamera «Marematuka» (10 — 11 kmacesl) (mpeaMeTHas o6yiacTh «MaTemaTtuka u
uHpOpMaTHKay) (Jajree COOTBETCTBEHHO — MPOrpaMMa 1o MaTeMaTHKe, MaTeMaTHKa) BKIIOYAET
NOSICHUTEIbHYIO 3allUCKY, COJEp)KaHHE OO0ydyeHUs, IUIAaHUPYEMbIE pPE3yJbTaTbl OCBOCHHS
OporpaMMbl [0 MaTeMaTHKE, TEMaTU4YecKoe IUIAaHMPOBAHUE, IMepedYeHb (KOAU(PHUKATOD)
poBepsEMbIX TpeOOBaHUM K pe3yJbTaTaM OCBOCHMSI OCHOBHOI 00pa3zoBaTelbHOI MPOrpaMMbl
cpeaHero odmiero 06pa3oBaHus U JIEMEHTOB COACPKAHUSI 10 MATEMAaTHKE.

[losicHutenpHast 3amucka OTpaXkaeT OOIIMe Ledd M 3aJauyd W3YYeHHsS MaTeMaTHKU,
XapaKTePUCTUKY IMCUXOJIOTMUECKUX MPEANOCHUIOK K €€ M3yYeHHIO O0y4arolIMMHCS, MECTO B
CTPYKTYpe Y4eOHOro IUIaHa, a TaKXKe MOAXOAbI K OTOOpY COIEpXKaHHs, K OIPEACICHUIO
IUTAHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYpPE TEMAaTHUECKOTO IJIAHUPOBAHUSI.

Copepxanue 00ydeHUsI pacKpbIBAET COJIEpKaTeIbHbIE JUHHUU, KOTOPBIE IpeaIaraorcs
JUTs1 00513aTEIBHOTO U3YUEHUSI B KaXKJIOM KJIacCe Ha YPOBHE CPEHEro 00IIero oopa3oBaHums.

[Inanupyembie pe3ynbTaTbl OCBOGHHMSI MPOTPAaMMBI [0 MAaT€MaTHKE BKJIIOYAIOT
JUYHOCTHBIC, METAlpeIMETHbIC PE3yNIbTaThl 32 BeChb NMEPUOJA OOyuUeHHs Ha ypPOBHE CPEIHEro
olmiero oOpazoBaHusl, a TaKXkKe IMPEIMETHBIE JOCTI)KEHHUS OOYydarolerocss 3a Kaxblil rof
o0OyueHusl.

HOACHUTEJBHAA 3AIINCKA

MogenpHas CHHXpPOHM3UpPOBaHHas pabodas MporpamMma 1o marematuke (0a3oBbI U
yrayOneHHblil ypoBHU) A oOyvarommxcs 10-11 kimaccoB cocTaBieHa Ha OCHOBE CIEAYIOLIUX
HOPMAaTHUBHO-IIPaBOBBIX IOKYMEHTOB:

1. ®denepanpHblii 3akoH OT 29.12.2012r. Ne273-®3 «OO6 obpazoanuu B Poccuiickoit
denepanun»

2. @enepalibHbIl TOCYAapCTBEHHBIH OOpa30BaTENbHBIM CTaHIAPT CPEIHEro OOIIEero
obpazoBanus (IIpukaz MunucrtepcTBa oOpazoBanus u Hayku Poccutickoit deneparuu ot 17 mas
2012 r. Ned13»).

3. @enepanbHas paboyas MporpamMma cpegHero oomero oOpa3oBaHUs HpeaMeTa
«Matemaruka» (ans 10-11 kiaccoB oOpa3oBaTesbHBIX OpraHu3aiuii). ba3oBblil ypoBeHb. —
Mocksa, MICMO. - 2025.

4. @enepanbHas pabouass MporpamMma cpeaHero ooOmero ooOpa3oBaHHs MpeaMeTa
«Marematuka» (st 10-11 kinaccoB oOpa3oBaTeNbHbIX OpraHu3aluii). YriayOiIeHHbIH YPOBEHb. —
Mocksa, UCMO. — 2025.

¢ yuérom DenepanbHoil paboyeil mporpaMMbl BOCIIUTAHUS.

Peanuzanuss nporpammbl oOecrieunBaeT OBIAJACHHE KIIIOYEBBIMU KOMIETEHIIMSMU,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HENPEPBIBHOTO 00pa3oBaHUs, IETOCTHOCTh
OOIIEKYIbTYPHOTO, INYHOCTHOTO U MO3HABATEILHOTO Pa3BUTHSI IMYHOCTH 00YJaIOLTHXCS.

B paGoueit mporpamme yuTeHbl HJIed M TojoxkeHus «KoHuenmuuu pasBUTHSA
MaTeMaTHueckoro oopasoBanusi B Poccuiickoii denepanuu». B cooTBeTCTBUM ¢ Ha3BaHHEM
KOHIICTIIIUM MaTeMaTH4ecKoe 00pa3oBaHKe JOJDKHO, B YACTHOCTH, PELIaTh 33/1a4y oOecreueHus
HEO0OXOIUMOT0 CTpaHe YMCIIa BHITYCKHUKOB, MaTeMaTH4ecKasi OJIr0TOBKAa KOTOPBIX JOCTaTOYHA
JUIs TPOAOJDKEHHMs OOpa30BaHMUs 10 pa3jIMYHBIM HANpaBJICHUSAM, BKIIOYas IPENoJaBaHHUE
MaTeMaTHKHU, MaTEMaTHYECKUE UCCIIeJ0BaHus, paboTy B cepe MH(POPMAIIMOHHBIX TEXHOJIOTUH 1
Ip., a Takxke oOecreueHus JUIsl KakAOro oOO0YyYarolerocss BO3MOXKHOCTU JOCTHXKEHMS
MaTeMaTHYECKOW IMOATOTOBKM B COOTBETCTBHM C HEOOXOIUMBIM €My ypoBHeM. MMeHHO Ha
pellIeHne 3TUX 3a7a4 OHA HallEJIECHa.



B osmoxy mmdpoBoit Tpanchopmammu Bcex cdep UEITOBEUECKOW IEeATETbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpoIIed MaTeMaTu4ecKoi
HOJATOTOBKU. DTO O0YCIIOBJIEHO TEM, YTO B HAILIU JHU PACTET YUCIIO CIIEIMATILHOCTEH, CBI3aHHBIX
C HEMOCPE/ICTBEHHBIM NPUMEHEHHEM MaTeMaTHKH: W B cepe SKOHOMHUKH, U B OM3HECe, U B
TEXHOJIOTUYECKUX OOJNaCTsIX, M JaXe B TyMaHMTapHbIX c¢epax. Takum oOpazom, Kpyr
00yJaromuxcsi, il KOTOPhIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM TPEAMETOM, (YHIaMEHTOM
o0pa3oBaHUs, CYIIECTBEHHO paciIupsieTcs. B Hero BXOOIT HE TOJBKO OOydYaroluecs,
IUTAHUPYIOIINE 3aHUMATHCSI TBOPUECKOM U UCCIIEAOBATEIILCKOM paboOTOM B 00JIACTH MaTEMAaTUKH,
UHPOPMATUKH, PU3HKH, SKOHOMUKH H B IDYTHX 00JIACTSAX, HO M T€, KOMY MaTeMaTHKa HYKHa JIJIs
UCTIOJIb30BaHUs B MPO(ECCHsiX, He CBA3aHHBIX HEMOCPEICTBEHHO C HEM.

[TpuknagHas 3HAYMMOCTh MAaTEMAaTUKKU OOYCIIOBIIEHA TE€M, UYTO €€ MPEIMETOM SBIISIOTCS
dyHIaMeHTalbHBIE CTPYKTYpPBI HAIIEro MHpA: MPOCTPAHCTBEHHBIC (OPMBI M KOJIWYECTBEHHBIC
OTHOIIEHUS, (PYHKIIMOHAIFHBIC 3aBUCUMOCTH M KaTETOPUHU HEOMPEAeIEHHOCTH, OT MPOCTEHINNX,
YCBaWBaEeMBIX B HEIMOCPEICTBEHHOM OIBITE, O JOCTATOYHO CJOXHBIX, HEOOXOIUMBIX IS
pa3BUTHs HAy4YHBIX M TEXHOJOTHYECKUX HACH. be3 KOHKPETHBIX MAaTEeMaTUYEeCKUX 3HAHHU
3aTPyIHEHO MMOHMMAaHUE TPUHIMIIOB YCTPOHCTBA M KCIIOJIb30BAHMS COBPEMECHHOW TEXHHKH,
BOCIIPUSITHE W HMHTEPIIPETAlUsl Pa3HOOOPa3HON COLMAIBHOM, 3KOHOMUYECKOH, MOJUTUYCCKON
uHpopmanuu, Masiod(peKkTrBHA MOBCETHEBHAS PAKTUYECKas IeATeIbHOCTh. Bo MHOTHX cepax
npoeCCHOHATBHON IeATEIFHOCTH TPEeOyIOTCS yMEHHS BBIIOJHITH PACYEThI, COCTABIATH
QITOPUTMBI, TPUMEHATh (HOPMYJIBI, MPOBOIUTH T'€OMETPHUECKUE H3MEPEHUS M TMOCTPOCHHS,
yuTaTh, 00padaThIBaTh, MHTEPIPETUPOBATH W MPEIACTABIATH WHPOPMALNIO B BHUIEC TaOJIMHIL,
Juarpamm u rpadukoB, MOHUMATh BEPOSITHOCTHBINA XapakTep clydyailHbIX COOBITHH.

OnHOBpEMEHHO C paclldpeHHeM cdep NpPUMEHEHHs MaTeMaTUKd B COBPEMEHHOM
oOriecTBe BCE 6osiee BaXKHBIM CTAHOBUTCSI MaTEMAaTUYECKHI CTHIIb MBIIIJICHUS, TIPOSIBIISIOLIHICS
B OIpeJIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce u3ydeHus MaTeMaTHKU B apceHall MPUEMOB
U METOJIOB MBIIUIEHHUS Y€IOBEKa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHAYKIUS U JETyKIHS,
0000mIeHne W KOHKPETH3allWsi, aHalIW3 ¥ CHHTE3, KiacCH(UKamuss W CHCTeMaTH3allus,
abctparupoBanne W aHanorus. OOBEKTHI MaTeMaTHUYECKHMX YMO3AKIIOYEHWH, IpaBWia HX
KOHCTPYHPOBAHHS PACKPHIBAIOT MEXaHU3M JIOTHUECKUX TIOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus: (popMyIMpoBaTh, 0OOCHOBBIBATh W JIOKA3bIBATH CYKICHHSA, TEM CaMbIM (OPMHPYIOT
JIOTUYECKHUI CTHIIb MBIIUIEHUS. Benymias ponb MpUHAAISKUT MaTeMaTHke B (OPMHUPOBAHUU
AITOPUTMUYECKONM KOMITOHEHTHI MBIIINICHUSI M BOCITUTAHUHM YMEHHUH EeHCTBOBATH MO 3aJaHHBIM
QITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE M KOHCTPYHMPOBATh HOBHIE. B mporecce pemeHus
3aJa4 — OCHOBBI JJIsi OpraHu3alMi Y4eOHOW NesATeTbHOCTH Ha YpOKaX MaTeMaTHKH —
Pa3BUBAIOTCS TBOPYECKAS U TPUKJIaTHAS] CTOPOHBI MBIIILUICHUSI.

OOyuenne wmaremMaTHKe JaéT BO3MOXHOCTh pa3BHBATh Yy YYalIUXCS TOYHYIO,
paMoOHATBHYIO0 U WHPOPMATUBHYIO PeYb, YMEHHE OTOMPATh HaNOOJee TOAXOISIINE SI3bIKOBEIC,
CHUMBOJIMUYECKHE, TpapUUecKHue CpeINCcTBa [UIS BBIPAKEHUS CYXKICHHA W HAlIIHOTO WX
Ipe/ICTaBICHHUS.

Heo6xoauMpIM KOMIIOHEHTOM O0IIIel KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
oO11ee 3HAKOMCTBO C METOJIaMH TMO3HAHUA JEHCTBUTEIBHOCTH, MPEACTABICHUE O MpenMeTe U
METO/Ie MaTeMaTHKH, €r0 OTIMYUSAX OT METOJOB E€CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHSI MAaTEeMAaTUKH JIJIsl pEIICHUS] HAYYHBIX M MPHUKIAJHBIX 331a4. Takum
00pa3zoM, MaTeMaTHIeCKoe 00pa30BaHNE BHOCUT CBOHM BKJIaJl B JOPMUPOBAHUE OOIIEH KYIbTYpPhI
YeoBeKa.

W3yueHne MaTeMaTHKH CIIOCOOCTBYET JCTETHYECKOMY BOCHHTAHUIO  YEJIOBEKa,



NOHMMAHHIO  KpPacoTbl M  M3ALIECTBA  MATEMAaTUYECKUX  PACCYKIACHUH, BOCIPHUATHIO
reoMeTpruIecKux (hopM, YCBOCHHUIO UI€U CHMMETPHUH.

[TpuopureTHbiMu nensiMu 00ydeHust maremaTtuke B 10—11 knaccax kak Ha 6a30BOM, Tak

U Ha yriIyOJICeHHOM YPOBHSIX SIBJISIFOTCS:

— (QopMmupoBaHME  LEHTPAIbHBIX  MaTeMaTHMYeCKHMX  IOHATHM  (4ucio,  BeIMYUHA,
reoMerpuueckas (Qurypa, TmepeMeHHas, BEPOSATHOCTb, (YHKIMSA), OOCCIEUNBAIOIINX
IIPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MAaTEMaTHYECKOT0 00pa30BaHMs 00y4atOLIIXCS;

— TMOABEJICHHME Y4YalMXCsi Ha JOCTYIIHOM /I HHMX YPOBHE K OCO3HAHHIO B3aUMOCBS3U
MaTeMaTHKH U OKPYKAIOLIEr0 MUpa, TOHUMAHUIO MAaTEMaTHKH KaK YaCTH OOIIEeH KyIbTypbl
4eJI0BEYECTBA;

— Pa3BUTUC HHTCIUICKTYAJIbHBIX W TBOPUCCKHX CIIOCOOHOCTEN ydamuxcs, MMO3HaBaTECILHOU
AKTHUBHOCTH, UCCJIEA0BATCIIbCKUX YMCHI/If/'I, KPUTUYHOCTH MBIIIJICHUA, HHTCPECA K U3YYCHHIO
MAaTE€MAaTUKH,

— (¢opMupoBaHHe (YHKIIMOHATHHOH MAaTEMaTUYECKOW TPaAaMOTHOCTH: YMEHHUS pPAaclo3HaBaTh
MAaTCMAaTUYCCKHUE ACIICKThlI B PCAJIbHBIX JKM3HCHHBIX CHTyallUAX W IIPU HU3YUCHHUHN APYTUX
y4eOHBIX MPEJAMETOB, MPOSIBIICHHS 3aBUCUMOCTEI U 3aKOHOMEPHOCTEH, (POPMYIHPOBATH UX
Ha A3BIKC MAaTCMATUKH H CO3JaBaTb MATECMATUUYCCKHUEC MOJCIN, IMPUMCHATH OCBOCHHBIN
MaTeMaTHYeCKUi  ammapar JJii  peUleHHs  [PAaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBATH IOJTY4YEHHbIE PE3yJIbTaThl.

OcHOBHBIE JIMHHM cojAepkaHus Kypca wmarematuku B 10—I11 kiaccax: «Uwucna wu
BBIUUCIIEHUS», «Ajaredpa» («Anredpandeckue BBIPAXKEHUSA», «YPAaBHEHHS M HEPaBEHCTBAY),
«Hayana wmaremarnyeckoro anamuszay», «l'eomerpusi» («I'eomerpuueckue GUIYyppl M HUX
CBOMCTBa», «M3MepeHne reoMeTpuuecKux BeTUYuH»), «BeposTHOCTh U cratuctukay. J(aHHbIe
JIMHUM Pa3BUBAIOTCS MapajuIeNbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAKO HE
HE3aBHCUMO OJHA OT JAPYroi, a B TECHOM KOHTAaKT€ W B3auMojeucTBuu. Kpome 3TOro, mx
Oo0BbEeIMHACT  JIOTMYECKash  COCTAaBIAIOLIAsl, TPAJAULMOHHO TpHCyIlas MaTeMaTUKe U
NPOHM3BIBAIONIAS BCE MAaTEMAaTUUYECKHUE KYpChl U cojiepkarenbHble JUHUU. CHopMynupoBaHHOE
B0 ®I'OC COO TpeboBaHME «yMEHHME ONEPUPOBATh IOHATUSMHU: OIpEJe/IeHHe, aKCHOMA,
TEeopeMa, CIIeACTBUE, CBOMCTBO, NPHU3HAK, J0KA3aTeNbCTBO, PAaBHOCWUIBbHBIE (OPMYIHUPOBKH,
yMeHue (GopMyIupoBaTh 0OpaTHOE U MPOTHUBOIIOIOKHOE YTBEPKICHHUE, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, UCIOIb30BaTh METOJ MaTeMAaTUYECKON MHAYKIUHU, TIPOBOJANUTH OKa3aTelbHbIE
paccyXJIeHUs TpH pelIeHWH 3a]ad, OLIEHUBATh JIOTMYECKYIO0 MPAaBHJIBHOCTH PACCYXIACHUN»
OTHOCHUTCSI KO BCEM Kypcam, a (GOpMUPOBAaHUE JIOTUYECKUX YMEHHI pacrpeiensercss Mo BCeM
rojiaM oOy4eHHs Ha YpOBHE CPEIHEro o01ero oopa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maremaTHKa sBIseTCS 00sg3aTeNbHBIM MPEIMETOM Ha
JTaHHOM ypoBHe oOpa3oBaHus. Hacrosmiei pabodeil mporpamMmoit peaycMaTpuBaeTcsl U3y4eHue
yaeOHoro mpeamera «MaTemaTHka» B paMKax TpEX y4eOHBIX KypcoB: «AnreOpa W Havaia
MaTeMaTUYECKOTro aHanu3a», «l'eomerpusa», «BeposTHOCTP M craTucTHKa». POpMUpOBaHHE
JIOTHYECKUX YMEHHUI OCYLIECTBIISIETCS Ha MPOTSHKEHUU BCEX JIET 00YUYEHHUS Ha YPOBHE CPEIHETO
o011ero o0pazoBaHMsl, a IEMEHTHI JIOTHKU BKJIIOYAIOTCS B COACP)KaHUE BCEX HA3BAHHBIX BBIIIE
KYpPCOB.

B yue6HOM 1utane Ha u3ydyeHue matematuku B 10—11 kimaccax oTBoguTcs S5 yueOHBIX



YacoB B HEJNETI0 Ha 0a30BOM ypOBHE B TEUYCHHE KaXKIOTO roja o0yudeHus, Bcero 340 yueOHBIX
4acoB, M 8 yueOHBIX YaCOB B HE/IEIIO Ha yIIIyOJICHHOM YPOBHE B TEUEHHUE KAXKJIOTO r0J1a 00yUSHHS,
Bcero 544 yueOHbIX yaca.

Bo3moxHa KOpPpEeKTHpPOBKA OOIIEro 4YHciIa YacoB, PEKOMEHIOBAHHBIX ISl WM3YYCHHS
npeamMera, ¢ Y4€TOM HWHIUBHUAYAJIBHOIO IIOAXOJa 06p330BaT€HBHBIX OpFaHI/I?;aI_[I/If/'I K
YIIIYOJICHHOMY M3YYCHHUIO0 MAaTEMaTHKH, B paMKaxX COOJIOJCHUS TMTHCHHMYECKHMX HOPMATHBOB K
HEJIebHOM 00pa3oBaTeIbHOI Harpy3Ke.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUAA

N3yyeHne MaTeMaTHKH Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HANpaBlICHO Ha
JOCTIKEHUE 00YYaIONMMHUCS TMYHOCTHBIX, METAIIPEMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB OCBOEHUS y4eOHOrO IIPEMETa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe u3yueHus MaTeMaTUKH Ha YPOBHE CPEIHEr0 OOIIero o0pa3oBaHUsA Yy
oOyuJaromerocst 0yayT chopMHUPOBAHBI CIICAYIONINE JIMYHOCTHEIC PE3YIIbTATHI:
1) rpaskIaHCKOro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh  TPWKIAHCKOH  IMO3UIMK  OOydyaromierocs Kak AaKTUBHOTO |
OTBETCTBCHHOTO YJICHA POCCHUICKOrO OOIIECTBA, MPEICTABICHHE O MAaTEMAaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUM, MpOIenyp TpakJaHCKOTro oOIiecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAUCHUEM;

2) MATPUOTHYECKOr0 BOCHUTAHMSA:

c(hopMUPOBAHHOCTH POCCUICKOMN rpaXk JaHCKOM WJICHTUYHOCTH, YBaXKEHHUS
K TDpOIUIOMY M  HACTOSIIEMY POCCHUHUCKOM  MaT€MAaTHUKH, II€HHOCTHOE OTHOIICHHE
K JOCTHXXEHUSM POCCUHWCKMX MATEMaTUKOB M POCCUMCKOM MaTeMaTHYECKOW IIKOJIBI,
MCIOJIb30BAaHUE ITHUX JOCTHKEHUHN B APYTUX HAyKaX, TEXHOJOTHIX, Chepax IKOHOMUKY;

3) MYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHHE AYXOBHBIX LIEHHOCTEN POCCUIICKOro Hapoa, chopMHUpPOBAaHHOCTH HPABCTBEHHOTO
CO3HAHUA, 3THYCCKOI'O INOBCACHHUA, CBA3AHHOIO C MNMPAKTHYCCKUM IHNPHUMCHCHHEM )IOCTI/I)KGHI/Iﬁ
HayKd M JESTEIbHOCTBIO YYEHOIO, OCO3HAHUE JHMYHOIO BKJAJa B IOCTPOEHHE YCTOWYMBOIO

Oynyuiero;

4) 3CTeTHYecKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOIIECHHE K MHUPY, BKIFOYask SCTETUKY MaTEMaTHUSCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ad, PEIIeHUH, PACCYKICHHH, BOCIPHUMYHUBOCTh K MATeMaTHYECKUM aCIEeKTam
Pa3IUYHBIX BUJOB UCKYCCTBA,

5) ¢pu3HYecKOro BOCIUTAHUS:

chOpMHUPOBAHHOCTH YMEHUS TPUMEHSTh MaTEMATHIECKHE 3HAHUS B HHTEPECax 310POBOTO U
6e3omacHoro 06pasa )HU3HU, OTBETCTBCHHOE OTHOIIICHHE K CBOEMY 3/I0POBBIO (37J0pOBOE TUTAHHE,
cOaaHCUPOBAaHHBI PEXUM 3aHATHA M OTAbIXa, peryispHas (Qu3nyeckas aKTHBHOCTD),



buznyecKoe COBEPIICHCTBOBAHHE MTPH 3aHATUSIX CIIOPTHBHO-03/I0POBUTENBHOMN 1EATEIbHOCTHIO;

6) TPYA0BOI0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYIy, OCO3HAaHHE IIEHHOCTH TPYIOJIOOMS, MHTEpEC K pasiu4yHbIM chepam
npoeCCHOHATILHON JEeSTEIBHOCTH, CBSI3aHHBIM C MAaTEeMaTHUKOW U €€ NMPHIIOKEHUSIMH, YMEHHE
COBEpIIaTh OCO3HAaHHBIA BBIOOP Oyaymiel mnpodeccun M peanu3oBbIBaATh COOCTBEHHBIE
KU3HEHHbIE IIJJaHbl, TOTOBHOCTb M CIIOCOOHOCTb K MaTeMaTHYECKOMY OOpa30BaHHUIO MU
camM000pa30BaHUIO Ha MPOTSKEHUU BCEH KHU3HH, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTHYECKOM HAIPaBICHHOCTH;

7) DPKOJIOTHYECKOT0 BOCIIMTAHUSI:

c(OpMHUPOBAHHOCTh 3KOJIOTUYECKOMN KYJbTYpBHI, IMOHUMaHUE BIIMSTHUSA
COLMAIBHOOKOHOMUYECKUX MPOLIECCOB HA COCTOSHUE MPUPOJHONM W COLMAIBHOW CpEnBbl,
OCO3HaHHE TJI00ANBHOrO XapakTepa SKOJOTMYECKHX MpoOjeM, OpUEHTalus Ha MPUMEHEHUE
MaTeMaTUYECKUX 3HAHUN ISl pelIeHHs 3ajad B 00JacTU OKPY>KAIoLIe Cpelbl, MIIaHUPOBAaHUE
MIOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpebl;

8) LeHHOCTH HAYYHOIO NMO3HAHMS:

c¢(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HaykKd W OOIIECTBEHHOW NPAKTUKH, IOHMMAaHHE MAaTeMaTHYeCKOH HayKh Kak cdepsl
YeJIOBEYECKON JIEATEIIbHOCTH, 3TAllOB €€ Pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHUS LIUBUIIM3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MAaTEMaTHYECKOU KyJIbTYpOU KaK CPEACTBOM MO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO U UCCIIEN0BATENBCKYIO ACSITEIbHOCTh HHANBUIYAIBHO U
B IpyTIIE.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpraTe u3ydeHus MaTeMaTUKH Ha YPOBHE CpeAHEro oOmiero oOpa3oBaHUS Yy
oOyuaromierocss OyayT copmupoBaHbl MO3HABATENbHBIE YHUBEpCAIbHBIE yueOHBIE AEHCTBUS,
KOMMYHHUKATHBHbIE YHHUBEpCaJbHbIe Y4eOHBIC JIEHCTBHUS, PETYIATUBHBIE YHHBEpCaIbHBIC
yueOHbIe JeMCTBUSI, COBMECTHASI IEATEIBHOCTb.

Ilo3naBaTenbHBbIE YHUBeEPCAJIbHbIE YUeOHbIE TeCTBUS

Ba3oBble JJoruyeckne aelcCTBUS:

— BBIBIAThP M XapaKTEPH30BaTh CYIIECTBEHHBIC IPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHHH MEXIy TMOHATUSIMH; (POPMYIHPOBATH OMPEACICHUS TOHSITHIA;
yCTaHABIWBATh CYIIECTBEHHBIM MPU3HAK KiIacCH(pUKAIMKN, OCHOBAHUS I O0OOIICHHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAIN3a;

— BOCHpPUHUMATh, (HOPMYIHPOBATH M MPEOOPa3OBHIBATH CYXKICHUS: YyTBEpAUTEIbHBIE U
OTpHUIIATENIbHBIE, €IMHIUYHBIE, YaCTHBIE M OOIIUE; YCIOBHEIE;

— BBIBJIATh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHBOpPEYHs B (haKTax,
JAHHBIX, HAONIOMACHUSAX W YTBEPXKICHUSAX; Tpejaratb KPUTEPUU IJIs BBIABICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIL;

— JIeJIaThb BBIBOABI C HCIIOJb30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M HWHIYKTHBHBIX
YMO3AKJIOUYEHUH, YMO3aKIIOUEHHUI 10 aHAJIOTUH;



MIPOBOAMUTH CAMOCTOATEIBHO J10Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKICHUH (MpsSMbIe U OT
MIPOTUBHOT0), BEICTPAaUBATh apryMEHTAIUIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEDPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpaTh CcrOCco0 pelieHus y4eOHOil 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TOIXOSIINN C YIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKue AeiiCTBHSA:

HCII0JIb30BaTh BOMPOCH KaK HCCIICOBATCIBLCKUNA MHCTPYMEHT MO3HAHUS; (POPMYIUPOBATH
BONPOCHI, (DUKCHPYIOIIHUE MPOTHBOpPEUrE, MPoOJieMy, YCTaHABIMBATh MCKOMOE U JaHHOE,
(bOopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINIO0, MHEHHUE;

IPOBOAMTh  CAMOCTOSATEIBHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCJICIOBAHUE 11O
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYeCKOrO 00OBEKTa, SBJICHHUS, TPOIECCA, BBISIBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMU, SIBJICHHUSIMH, TTPOIIECCAMH,

CaMOCTOATENILHO (hOpMyIMpOBaTh OOOOIIEHHSI U BBIBOJBI TI0 PE3yJIbTaTaM IMPOBEIAEHHOTO
HAOJIIO/ICHUSI, WCCIICJIOBAHMSI, OICHUBATh JOCTOBEPHOCTh TIOJYyYSHHBIX PE3yJIbTaTOB,
BBIBOJOB 1 0000IIEHNI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, @ TAK)KE BBIIBUTATh MIPEAMOIOKECHHS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

BBISBJIATH ACQUIUTH MH(OPMALIMK, JaHHBIX, HEOOXOAUMBIX JI1 OTBETa Ha BOIPOC U JJIs
pEILIeHNUs 3a1a4H;

BbIOMpaTh  MH(GOpPMAIMIO W3  HMCTOYHMKOB  PA3JIMYHBIX  THUIOB, aHAJIW3UPOBATh,
CHUCTEMaTH3MpOBaTh M HMHTEPIPETUPOBAaTh HH(POPMALMIO PA3IMYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS],

CTPYKTYPUPOBaTh HH(POPMALINIO, IPEJICTABIAT €€ B pa3IMuHbIX (opMax, WILTIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh Ha/I&KHOCTh MHPOPMALIUH [0 CAMOCTOSTENIHO COPMYIINPOBAHHBIM KPUTEPHUSIM.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA

Oomenne:

BOCIIPUHUMATh M (POPMYJIHMPOBATH CYKACHHUS B COOTBETCTBHH C YCJIOBUSIMH M LEISMH
06HI€HI/I$I; SACHO, TOYHO, 'PaAMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX U MHNCHbMCHHBIX
TEKCTaX, JaBaTh TOSCHEHHS IO XOIY peIIeHHs 3aJayd, KOMMEHTHPOBATh IOJYYCHHBIH
pe3yIbTar;

B X0J¢ OOCYXIECHHMsI 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOH TEeMbI, MPOOJIEMEI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATh UJI€H, HALICJTICHHBIC HA ITOUCK PCHICHUA; COITIOCTABIIATH CBOU
CYXJCHHUS C CY)KICHUSIMH JIPYTUX YYaCTHUKOB JIHAJI0Ta, OOHAPYKUBATh Pa3INune H CXOACTBO
TIO3HUIIHIA; B KOPPEKTHOH (hopMe (GOpPMYIHPOBATH pa3HOTIIACHS, CBOM BO3PAKEHHS;
NpCACTAaBJIATL PE3YJbTAThl PCIICHUA 3aJJdadd, OKCIICPUMCHTA, HCCICAOBAHUSA, IPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4YETOM 3a7ad MpE3CHTALMH |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe yHHBepcaJlbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:



— COCTaBJAThH IUIAaH, alTOPUTM pEIIeHUs 3a/layd, BbIOMpaATh CIOCO0 pELIeHUs C Yy4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BOZMOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIIMOHAJIbLHBIH UHTEJJIEKT !

— BJAJIETh HaBBIKAMHU MO3HABATEIHHOU pedIeKCUU KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUIA U
MBICITUTENIHBIX IPOLIECCOB, WX pe3yJlbTaTOB; BIAJETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3ynbTaTa pelleHUs MAaTEMAaTUUECKOM 3a1a4u;

— IpeIBUIETb TPYIHOCTH, KOTOpPbIE MOI'YT BO3HHUKHYTh IIPH PELICHUM 3aJayd, BHOCHUTH
KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX, HalJIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

— OILICHHUBATh COOTBETCTBUE PE3YJIbTATa LIETU U YCIOBUSAM, OOBICHITH MPUUUHBI JOCTHKEHUS
WIH HEAOCTI)KEHUS PpPe3ylbTaTOB JIEATEIbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh OIICHKY
NpPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

— IIOHMMAaTh M MCHOJb30BaThb NPEUMYIIECTBA KOMAaHIHOM M WHIUBUAYAIBHONH pabOThl IpH
pelieHny y4deOHBIX 3a7ad, NPUHUMATH 1eJb COBMECTHOM [eATeIbHOCTH, IIJIAaHUPOBATh
OpraHHU3aII0 COBMECTHOW paboThI, paclpeAeNsiTh BUABI paboT, JOroBapuBaThCs, 00CYKAaTh
MPOLIECC U PE3YNbTAT paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

— yd4acTBOBaTh B TpPYMIOBBIX (opmax padoTel (0O0CyXIeHUs, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBI» U MHBIE), BBIIOJHITH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JCUCTBHUSA C
IpYTMMH 4I€HaMH KOMAaHbl, OLIEHWBAaTh KaueCTBO CBOEro BKJIaJa B OOMIMM MPOAYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

INMPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS pabodell mporpamMmbl 10 MaTEMaTHKE IPEACTaBICHBI IO
rojaM OOy4YeHUs B paMKax OTAENIbHBIX KYpPCOB B COOTBETCTBYIOLIMX pa3zeiiaX HacTOsIIeH
IIporpammel.

PABOYASA ITPOI'PAMMA YUEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

INOACHUTEJIBHASA 3AIINCKA

Y4eOHblii Kypc «Anredpa ¥ Havala MaTeMaTHYEeCKOTO aHAlU3a» SBISETCS OJHHUM U3
HambOosee 3HAYMMBIX B MPOrpaMMe CTapiied IIKOJIbI, MOCKOIbKY, C OJHOW CTOPOHBI, OH
o0ecrieuynBaeT HHCTPYMEHTAIbHYIO 0a3y AJs U3yYEHHs BCEX €CTECTBEHHOHAYUYHBIX KYPCOB, a C
JIpYroil CTOpPOHBI, (GOPMHUPYET JOrHYECKOe M aOCTPAKTHOE MBILIUICHHWE y4YalluXcs Ha YPOBHE,
HEO0OXOUMOM JJIsl OCBOEHHSI HHPOPMATHKH, OOIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTU U JPYTUX
JUCIUIUIMH. B paMkax JgaHHOrO Kypca ydalldecs OBJIQJIEBAIOT YHHMBEPCAIbHBIM SI3BIKOM
COBPEMEHHOM HayKu, KOTopasi pOpMyIHpYeT CBOU JOCTHXKEHUS B MaTeMaTHUECKOl Gopme.

Y4eOHblii Kypc anreOpsl U Hadajd MaTeMaTHYECKOTO aHajan3a 3aKjaJbIBAeT OCHOBY IS
YCIICIITHOTO OBJA/ICHUS 3aKOHAMU (DU3HUKH, XUMHH, OMOJIOTUH, TOHUMAHHSI OCHOBHBIX TEHICHIIHN
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >XW3HH, TIO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
U(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIIOJNB30BaTh MX JUISl JalbHEHIIEro
o0pa3oBaHMs U B TIOBCETHEBHOM kU3HU. B Toxke BpeMs OBlajieHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKLHUSMHU aJireOpbl 1 MaTEMaTUYECKOT0 aHaIM3a pPa3BUBAeT YMEHHE HAXOIUTh



3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTD, I0OKA3bIBATh YTBEP)KICHHS C TOMOIIBIO MHTyKIIUH
U paccy’kaaTh JEAYKTHBHO, UCIIOJIb30BATh O00OIIEHNE U KOHKPETU3ALUIO, aOCTparupoBaHue U
aHaJIOTHIO0, (OPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xozme m3ydeHus kypca «Ajiredbpa W Hayajla MaTEeMaTHYECKOTO aHAIM3a» ydyalluecs
MoJIy4aroT HOBBIM  OITBIT pelICcHrd NPUKIAAHBIX 3aaa4, CaMOCTOATCIBHOI0 IIOCTPOCHUA
MaTEeMaTUYeCKUX MOJIENICH peajbHbIX CHUTyallui, WHTEPIPETAlH IOJY4YEeHHBIX pEIICHUH,
3HAKOMSTCS C IPUMEPaMHU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE U UCKYCCTBE, C
BBIJJAIOLIMMUCS MaTEMaTHYECKUMH OTKPBITHSIMU U UX aBTOPAMH.

VYueOHblli Kypc 00J1alaeT BOCHMTATEIbHBIM IMTOTECHIMAIOM, KOTOPBIA pEaln3yercsl Kak
yepe3 yueOHbI MaTepual, criocoOCTBYIOMUN (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 cneuuuky ydeOHOH AeATeNbHOCTH, TpeOylomeld MPOAODKUTENFHOW KOHICHTPALUU
BHUMAaHHA, CAMOCTOATCIIBHOCTH, AKKYPATHOCTHU U OTBETCTBCHHOCTH 3a HOJIy‘ICHHI)If/'I pe3yiabTar.

B ocHoBe Meronuku oOydeHusi anreOpe M HayalaM MaTEMaTHYECKOro aHaju3a JIEKUT
JeSITebHOCTHBIN MPUHLUI 00Y4EHUsI.
B crpykrype yuebHOro Kypca «Ajnredpa W Hadaisa MaTeMaTHYECKOrO aHAIN3a» MOXHO

BBIICTIUTH CIEIYIOIIHUE COJepKATelbHO-METOANYeCKUe JUHUU: «Yucna ¥ BBIUKCICHHS,
«DyHkuu u rpadpukn», «YpaBHEHHUS U HepaBeHCTBay, «Hayama mareMaTHdyeckoro aHaiuzay,
«MHoOXecTBa U JIoTHKay. Bce OCHOBHBIE COAEpPKATEIbHO-METOANYECKHUE JIMHUU U3YYaroTcs Ha
MPOTSKEHUH JBYX JIET OOy4YeHHs B CTaplleil IIKOJie, €CTECTBEHHO IOMOJHSS JIpYyr Apyra u
IMOCTCIICHHO HAChIIAsACh HOBBIMU TCMAMH U pa3aCiiaMH. MoxHo ¢ YBCPCHHOCTBIO CKa3aTb, 4YTO
IlElHHBIfI KYpC ABJIICTCA UHTCTPATHBHBIM, IIOCKOJIBKY O6’I)€III/IH$ICT B cebe COJACPIKaHNUEC HECKOJIbKUX
MAaTEMATUYCCKUX JJUCHUIIIIMH, TaKHUX KaK anre6pa, TPUTOHOMCTPHA, MaTeMaTHYeCKUI aHaJInu3,
TEOpHsi MHOKECTB, MaTeMaTuyeckas jioruka u jip. [lo mepe Toro, kak y4yamuecs OBJIaJeBalOT BCE
Oojee IIMPOKMM MaTeMAaTUYECKUM armaparoM, Yy HHX IOCJIEIOBaTelbHO (QopMHupyeTcs U
COBEPILEHCTBYETCSI YMEHUE CTPOUTh MAaTEMAaTUUYECKYIO MOJIENb PEaIbHON CUTYyalluu, IPUMEHSATh
3HaHMS, MTOJTYYCHHBIE IPH U3YUEHUU Kypca, JUIsl PelIeHUs] CaMOCTOSTENBHO CHOPMYITHPOBAHHON
MaTeMaTU4YeCKOW 3a/1auu, a 3aT€M MHTEPIPETUPOBATH CBOW OTBET.

ConepxarenpHo-MeTOIMUYECKass  JMHUS  «YUucna W BBIUMCICHHS — 3aBEpIIAeT
q)OpMI/II)OBaHI/IG HABBIKOB HCIIOJIB30BAHUA HGﬁCTBHTCJ’IBHBIX YUCCII, KOTOPOC ObBLJIO HavaTo B
OCHOBHOM mmIkojie. B crapmieli 1mkone Ha 0a30BOM YpPOBHe 0c000€ BHHMaHUE YJIEISETCS
q)OpMI/II)OBaHI/IIO MPOYHBIX BBIYUCIIMTCIBHBIX HABBIKOB, BKIIIOHAIOOIUX B ce0s1 MCIOJIb30BaHUE
Pa3InYHBIX q)OpM 3artmucu HeﬁCTBHTeHLHOFO quciia, YMEHUC PAllTMOHAJIBHO BBIIIOJTHATH )ICfICTBI/ISI
C HHMH, JelaTh NPUKUAKY, OIEHUBaTh pe3ynbraT. OOyuaroniyecss IMOJIy4aloT HaBBIKU
NpUOIMKEHHBIX BRIYUCIICHHH, BBITTOIIHEHUS JMUCTBUIA ¢ YUCIIaMH, 3allMCAaHHBIMUA B CTaHAPTHOM
dbopMe, HCTIONH30BAHUS MATEMAaTHYECKUX KOHCTAHT, OICHUBAHUS YMCIOBBIX BRIPAKEHUI.

Ha yray6JeHHoM ypoBHe 0co0oe BHHUMaHUE ynemnsieTcss (OPMUPOBAHUIO HABBHIKOB
panrOHAJIBHBIX BBIHHCHGHHﬁ, BKIIFOYAKOIIINX B ce0s1 UCII0JIL30BaHUE Pa3IMYHBIX (bOpM 3arimnucu
qucia, YMCHHUC JCjaTb MPUKUIAKY, BBIIIOJIHATH HpI/I6J'II/I)KéHHI)Ie BBIYUCIICHUS, OLCHUBATH
YHUCJIOBBIC BBIPAXKCHHA, pa6OTaTB C MaTeMaTUYeCKMMH KOHCTaHTAMH. 3HAKOMBIC ydamumcs
MHOXCECTBA HATYpaJbHBIX, HCJbIX, pPAalMOHAJIBHBIX H }IeﬁCTBHTeHBHBIX YHUCEJI OOITIOJIHAIOTCA
MHOXECTBOM KOMIUIEKCHBIX YHCeNl. B KakIOM U3 3TUX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHEBIC cMy CHGLII/I(bI/I‘-IeCKI/Ie 3aa4u U onepanuu: ACJICHUC HAILICIO, OICPUPOBAHHC
OCTaTKaMHM Ha MHOXCCTBC LCJIbIX YHUCCII, OCO6BI€ CBOIICTBa PpallMOHAJIBHBIX U UPPALMOHAJIBHBIX
qrcen; apuMETHUYECKHe OMNEepaluy, a TakKe H3BJICUCHHE KOPHS HATypalbHOW CTENEHW Ha
MHOKECTBE KOMIUIEKCHBIX 4Hcell. braromaps mocienoBaTenbHOMY pacIIMpPeHHIO Kpyra
MCIIOJIb3YEMBIX YHCEN U 3HAKOMCTBY C BOBMOKHOCTSIMU UX MIPUMEHEHUS JIUIsl PELICHUS Pa3IMYHbIX



3aga4 (opMHUpYETCs MPECTABICHUE O €AUHCTBE MaTeMaTHKU KaK HAyKH U €€ POJIM B IIOCTPOECHUU
MOJIEJIe peaIbHOTO MHUPA; MIHPOKO MCIIONB3YIOTCS 0000IICHHE U KOHKPETHU3AIIHSL.

Jluaust «YpaBHEHHUST U HEPABCHCTBA» pPEATU3YeTCs HA MPOTSHKEHUH BCETO OOY4YCHHS B
cTapuied IIKOJE, IOCKOJBKY B KaxaoM paszaene IIporpamMmsl mpeaycMOTpEHO pelieHue
COOTBETCTBYIOIIMX 3a1ay. B pesynprare yuwamniumecs Ha 0a30BOM H YIJIY0JI€HHOM YPOBHeE
OBJAQJICBAIOT  PA3JMYHBIMM  METOJAMM  PELIECHUS  pPalHUOHAIbHBIX, HPPALHOHAIBHBIX,
MOKa3aTeNbHbBIX, JIOTAPUPMUUECKIX U TPUTOHOMETPUUYECKUX YPAaBHEHUH, HEPABEHCTB U CHUCTEM,
a TaKKe 3a7ad, coieprkalux napamerpsl. IlosydeHHble YyMEHHs IIMPOKO HCIOJB3YIOTCS MpPHU
UCCleOBaHUM (DYHKIUN C MOMOIIBIO0 TPOU3BOIHON, IPU PELICHUH MPUKIIAIHBIX 3a7a4 U 3a7a4
HA HAaXOXJCHHE HAWOONBIINX M HAMMEHBINIUX 3HA4YeHWU (QyHKumu. J[aHHAsS comepikarenbHas
JUHHS BKIIOYaeT B cebs Takke (HOPMHUPOBAHHE YMEHHM BBIOJHATH PacuéThl MO (opMyliam,
npeoOpa3oBaHMs PAMOHAIBHBIX, WPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHH, a
TakKe BBIPAKCHUU, COACpXKAIMUX CTENEeHW u Jorapudmel. brnaromaps HW3ydeHUIO
anreOpanvyeckoro Marepualia MPOUCXOTUT JajbHelliee pa3BUTHE AaITOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS YydYamuxcs, (GOPMUPYIOTCS HAaBBIKM JEIyKTHUBHBIX PacCyXJIECHUH,
paboThl ¢ CUMBOJIBHBIMU (DOpMaMU, MPEICTABICHHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHUJIE
paBeHCTB M HepaBeHCTB. Aurebpa mnpesiaraer 3()(QeKTUBHbIE WHCTPYMEHTHI AJIs PELICHUs
MPaKTUYECKUX U €CTECTBEHHOHAYYHBIX 3a/1a4, HATJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
S3bIKA HAYKH.

CopepxarenpHO-MeTOMUYECKast TUHUSA «DYHKIMHA U TPpaQHUKW» TECHO IMEPETUIeTaeTCs C
JIPYTUMU JIMHUSIMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T MOCJIEIOBATEILHOCTD U3yUEHUS
MaTepuaina. M3ydeHne cTeneHHOM, moKa3aTeIbHO!, JOorapuMUIecKo U TPUTOHOMETPUUECKUX
GbyHKIMH, X CBOMCTB U TrpadKOB, UCMOIb30BaHNE (PYHKIMNA A pElIeHHs 33a1a4 U3 APYruX
yueOHBIX MPEIMETOB U PEATbHOM KU3HU TECHO CBA3AHO KaK ¢ MAaTEMaTHUYECKUM aHAJIH30M, TaK U
C pellieHueM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oolbiioe BHUMaHUE yAeNseTcs: (GOpMUPOBAHHIO
YMEHHsI BBIpaKaTh (OpMyJTaMu 3aBUCHMOCTU MEXIY Pa3IMYHbIMH BETUYMHAMHU, HCCIEIOBATH
MOJIy4YeHHbIe (PYHKIIMU, CTPOUTH UX Tpaduku. MaTepuasn 3TOH cosiepKaTeabHON JTMHUY HalleJIeH
Ha pa3BUTHE YMEHUW M HABBIKOB, MMO3BOJISIFOIINX BBIPAXKaTh 3aBUCUMOCTH MEXY BEIMYNHAMU B
pa3nuuHOi opMe: aHATUTUYECKOH, rpaduyeckoi U cioBecHOi. Ero m3ydeHue cnocoOCTBYeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIUICHHS, CIIOCOOHOCTH K OOOOIIEHHIO M KOHKPETU3AIlHH,
MCIIOJIb30BAaHUIO aHAJIOT .

ConepxarenpHas nuHus «Havana MareMaTnueckoro aHanu3ay MO3BOJSET CYIIECTBEHHO
pacCHIMPUTh KPYT KaK MaTEMAaTUUYECKHUX, TaK U MPUKIAIHBIX 3a7a4, JOCTYIHBIX IKOJbHUKAM, TaK
KaK y HHUX MOSBJISETCS BO3MOXKHOCTH CTPOHTH TPaQUKU CIOXKHBIX (DYHKIUH, OMpPENeNsTh HX
HanOOJIbIIINEe U HAMMEHBIIINE 3HAYEHUS, BBIYUCISITEH TUIOMaan GUryp u o0ObEMBI TEJ, HAXOIUTh
CKOPOCTH W YCKOpPEHHWsI TmporieccoB. JlaHHas cojaeprkaTenbHas JIMHHUS OTKPHIBA€T HOBBIC
BO3MOKHOCTH IMTOCTPOCHHS MATEMATHUYECKUX MOJICJICH PeasIbHBIX CUTYAIUH, ITO3BOJISIET HAXOIUTh
Haujydlee penieHue B TPHUKIAJAHBIX, B TOM YHCIE COIUATbHO-DKOHOMHYECKHUX, 3ajadax.
3HAKOMCTBO C OCHOBAMH MaT€MaTHYECKOTO aHaiHu3a CHOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(GhopManbHO-JIOTMUECKOTO U KPEAaTUBHOTO MBINUICHUS, (DOPMHUPOBAHUIO YMEHUU pacro3HaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTeMAaTWKH B HayKe, TeXHUKE W UcKyccTBe. OOydarommecs Y3HAIOT O
BBIJIAIONIUXCS Pe3y/IbTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKh, H 00 HX
aBTOpax.

CopepxarenpbHo-MeTonuyeckass JuHHUS «MHOXECTBa M JIOTMKa» BKIIOYAaeT B ceds
3JIEMEHThl TEOPUHM MHOXECTB W MATEMaTUYECKOW JIOTMKU. TeopeTMKO-MHOXKECTBEHHBIE
MPEJICTaBICHNUs] TPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTWKH W MpeliarailoT Haubolee



YHUBEPCAIbHBIN $3bIK, OOBEIMHSIOIIMN Bce pa3feibl MaTEMAaTUKU U €€ NPUIIOKEHHUH, OHU
CBS3BIBAIOT pa3Hble MATEMAaTUUYECKUE TUCLUIUIMHBI U UX IPUIIOKEHUS B euHoe 1enoe. [loatomy
BaXHO JIaThb BO3MOXHOCTh UIKOJIBHUKY IOHMMaThb TEOPETUKO-MHOXKECTBEHHBIM  S3bIK
COBPEMEHHOM MaTEMATHUKH U UCIIOJIB30BATh €0 JIJIsl BBIPAKEHUS CBOMX MbICIIEH. /[pyruM BaxkKHbIM
IPU3HAKOM MaTeMaTUKU KaK HayKu CleAyeT IpU3HaTh CBOMCTBEHHYIO €l CTpOrocTb
000CHOBaHMH U CJI€I0BAHUE OIIPEACIEHHBIM MPaBHIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C 2JIEMEHTaMU MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET PAa3BUTHIO JIOTMUYECKOI'O MBbIIIICHUS
y4alluxcs, MO3BOJSET UM CTPOUTh CBOM pAaCCY)XICHHMs Ha OCHOBE JIOIMYECKMX IIpaBuUll,
(GopMHpYyeT HABBIKUM KPUTUYECKOTO MBIIUIECHUS.

B yue6HOM Kypce «Anredpa u Hadana MaTeMaTHYeCKOT0 aHAITN3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJICIHPOBAHUsS, KOTOpPbIE TMPH3BaHBl CHOCOOCTBOBATH (HOPMHPOBAHHUIO
HABBIKOB [TOCTPOECHUSI MOJIETIEN PEeabHBIX CUTYyallUi, UCCIEA0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
ammapara aiareOpsl U MaTeMaTH4YecKOro aHan3a, WHTePIPETAIlMH IOJYYEeHHBIX pPe3yJbTaToB.
Taxue 3aaHusl BIJIETEHBI B KaX/IbIi 13 pa3zienoB IIporpaMMebl, MOCKOIbKY BeCh MaTepuai Kypca
HIMPOKO UCTONB3YeTCs ISl peIIeHus IPUKIIaAHBIX 3a1a4. [Ipu perennn peanbHbIX MPAKTUYECKUX
3ajjay  ydaluecs pPa3BUBAIOT HAOMIOAATENbHOCTh, YMEHHME HaXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCIOJIb30BATh AHAIOTHIO, 0000LIaTh M KOHKPETH3HPOBATh MpPOOIEMy.
JlesarenbHOCTh TIO ()OPMHUPOBAHUIO HABHIKOB DEHICHUS TNPHUKIATHBIX 337ad OpraHu3yeTcs B
IIpoLecce U3YyUYEHUS BCEX TEM Kypca «Airedpa n Hadajga MaTeMaTUYECKOTO aHAIU3a».

OO01iee 4yMcaO 4acoB, PEKOMEHJOBAHHBIX JJIS M3ydeHHus ydueOHOro kypca «Auiredpa u
Hayajia MaTeMaTUYeCKOro aHajanu3a», Ha 6a30BoM ypoBHe — 170 vacoB: B 10 kiacce — 68 yacos (2
yaca B Heziento), B 11 kimacce —102 gaca (3 yaca B HeJlemio).

OOmiee yMcIO YacoB, PEKOMEHJIOBAHHBIX I M3y4eHHsl y4eOHOro Kypca «Anredbpa u
Hayaja MaTeMaTHYeCKOro aHaJln3a» Ha yriy0JéHHOM ypoBHe, — 272 yaca: B 10 xiacce — 136
yacoB (4 yaca B HeZento), B 11 kiacce — 136 yacoB (4 yaca B Hezento). Bo3aMokHa KOppEKTHPOBKa
o0IIero 4Yuciia 4YacoB, PEKOMEHJOBAaHHBIX JJIsI HM3ydyeHHs Yyd4eOHOTro Kypca, C Y4eToM
VMHAMBUAYAJILHOTO TMOAXO0/Aa OOpa3oBaTENbHBIX OpraHu3aluil K YIIyOJE€HHOMY H3yYEHHUIO
anreOpbl M Ha4aJl MaTEMaTUYECKOT0 aHAJIN3a, B paMKaX COOJII0/IEHUSI THTHEHNYECKUX HOPMAaTHBOB
K HEeJIeTTbHOM 00pa30BaTeIbHON HArpy3Ke.

NPEIMETHBIE PE3YJIbTATBI
K koHIly 00y4ueHust 00yJaromuiics MoyduT clIeayolre IpeaMeTHbIe Pe3yIbTaThl:

10 kaace
ba3oBrlil ypoBeHb
Yuciaa 1 BLIYMCJIEHUS

OHepI/IpOBaTI) IIOHATUSMU . paHPIOHaJIBHOe nu )IeﬁCTBHTeJIBHOG YHuCJI1o0, O6BIKHOB6HH3$I
N JCCATUYHAaA Hp06b, HpOHeHTBI;

BBIITOJIHATH apI/I(i)MeTI/ILIeCKI/Ie onepam/m C pal_[I/IOHaJ'II)HI)IMI/I nu JIGﬁCTBI/ITCJ'IBHBIMI/I
YU CIIaMU;

BBITIONHATh TMPUOTUKCHHBIE BBIYUCICHUS, HWCIONB3YS IpaBuUia OKPYIJICHUS, JeJaTh
IIPUKUJIKY U OLICHKY pe3yJIbTaTa BBIYMCIICHHUI;

OHepI/IpOBaTI: INOHATHUAMU: CTCIICHb C LICJIbIM IIOKA3aTCJIEM, CTaH,Z[apTHaH (bopMa
3alIucu ﬂeﬁCTBHTeHBHOFO quciia, KOpeHb HaTypaHBHOﬁ CTCIICHHU, UCIIOJb30BATh HOI[XO,D;?IH_IYIO
dbopMy 3amucH NEUCTBUTENBHBIX YHCEN JUIsl PEIICHUS MPAKTHYECKUX 3a7ad U MPEACTaBICHUS
JTaHHBIX;



OIIEpUPOBATH MOHATUAMU: CHHYC, KOCUHYC M TAHT€HC IPOU3BOJIBHOTO yIJjla, HCIIOJIB30BATh
3aIrCh MPOU3BOJIBHOTO YIila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIINH.
YpaBHeHus1 H HePaBeHCTBA:

OnepupoBaTh NOHIATUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; 1LIE€JI0€, PALlMOHAIIBHOE,
UPPALMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BeimonHATe  nmpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBID@KEHUM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonuATe npeoOpa3oBaHusl LENbIX, PAMOHAIBHBIX U UPPALlMOHAIBHBIX BBIPAXKEHUN U
pelaTbh OCHOBHBIE TUIIBI LIEJBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHsTh ypaBHEHUS U HEPABEHCTBA JUIS PEILICHUSI MAaTEMaTUUYECKUX 3a7ad U 3a7a4d U3
Pa3IMYHBIX 00JIaCTe HAYKU U peabHON )KU3HH.

MonenupoBaTh peajbHbIE CHUTyallUM Ha SI3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA 10 YCIOBUIO 3aJladM, HCCIIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUH U rpauKu

OnepupoBath NOHATUAMU: (QYHKIHSA, COCOOBI 3a1aHUs GYHKLUHU, 00JIACTh ONPEeICHHS
¥ MHOKECTBO 3Hau€HUM QyHKIMH, TpaduK QYHKIINH, B3AUMHO 00paTHbIe (QyHKIUU.

OnepupoBaTh TNOHATUAMU: YETHOCTh U HEUYETHOCTh (QPYHKUMM, HYJIU (QYHKIHH,
IIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduky QyHKIMHA U1 pEIICHNs] ypaBHEHUH.

Crtpouth 1 unTaTh rpaduKu JUHEHHON (YHKIHMH, KBaIPATUIHON (PYHKINHU, CTETICHHON
(YHKLNU C LENbIM [TOKa3aTeNeM.

Hcnonb3oBare rpaduku QyHKUIUN [UIs MCCIEI0BAHUS MPOLECCOB M 3aBUCHUMOCTEN MpHU
peLIeHNH 3aJad U3 JAPYruxX y4yeOHBbIX NPEIMETOB M pealbHOW KM3HM; BbIpaXaTh (opMyiIamMu
3aBUCHUMOCTHU MEX]ly BETMYMHAMH.

Havana maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATHSAMH: IOCIEI0BATEIbHOCTb, apU(pMeTHUecKass U TeoMeTpudecKas
IPOrPECCHUH.

OmnepupoBath MOHATUAMH: OECKOHEYHO YOBIBAIOIIAsl TEOMETPUYECKAsI TPOTPECCHUSI, CYMMa
0eCKOHEYHO yObIBAIOIIEH reOMETPUUYECKON ITPOrPECCUU.

3anaBaTh MOCIEI0BATEIBHOCTH Pa3IMYHBIMU CIIOCOOAMU

Hcnonp30BaTh CBOWCTBA MOCIIEI0BATENBHOCTEN M MPOIPECCUM ISl PEILIEHUS pEaJIbHbBIX
3a/1a4 PUKJIAJHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

OnepupoBaTh MOHATHSIMH: MHOXECTBO, ONE€paIlH HaJl MHOKECTBaMH.

Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIH ammapar Juisi ONHUCaHMsI pealIbHbIX MPOLIECCOB
U SIBJICHU, IPU PEIIEHUH 3a7a4 U3 JPYTUX y4eOHbIX MTPEeIMETOB.

OnepupoBatrh MOHATHAMHU: OIIpe/ieJIeHHe, TEOpeMa, CIeICTBUE, 10Ka3aTeIbCTBO.

Yriy0eHHblH ypOBeHb

Yuciaa 1 BLIYMCTIEHUS

CB00OIHO OTIEPUPOBATH MOHATUSAMU: PAITMOHATHFHOE YMCII0, OECKOHEYHAS TIEPUONUECKast
Ipo0b, TPOICHTHI; WPPAIMOHATFHOE YHMCIIO; MHOXKECTBA PAIMOHANBHBIX U JEHCTBUTEIHHBIX
YHCEeJT; MOJlYJIb AE€HCTBUTEIBLHOIO YHCIIA.

[IpuMeHATh APOOH U MPOIEHTHI TSI PEIICHHS TPUKIIAAHBIX 3a1a49 U3 Pa3IMYHBIX OTpaciei



3HAHUW U peabHOM KU3HU.

[TpumeHsaTs TPUOTMKEHHBIC BBIUYMCICHUS, MPABWIA OKPYTJCHHS, MPUKUIKY U OLEHKY
pe3yJibTaTa BEIYMCIEHUN.

CB00OOHO oOmepupoBaTh IMOHITHEM: CTENEHb C LEJNbIM IO0Ka3aTelieM; HCIIOJIb30BaTh
HNOIXOAALIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NPAaKTUYECKUX 3a1ad U
MPEJICTaBICHUS TAaHHBIX.

CB000OIHO OnIEpUPOBATH MOHATHEM: apU(METHUECKHI KOPEHb HATYpaIbHOU CTEIICHH.

CB00OHO ONEpUPOBATH MOHATHEM: CTENIEHb C PAI[MOHATIHLHBIM MTOKA3aTEIIEM.

CB0OOIHO oOmepupoBaTh MOHATHUSMU: JOrapudM 4YHCla; JECITHUYHbIE U HaTypalbHbIC
J0TapupMBbl.

CB00O/IHO OomepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC, TAHTCHC, KOTAHI'€HC YHCIOBOTO
apryMeHra.

OnepupoBath NOHATUSAMH: APKCUHYC, aDKKOCHHYC U apKTaHI€HC YHCIOBOIO apryMEHTa.
YpaBHeHUs] M HEPABEHCTBA

CBoOogHO  omepupoBaTh  MOHATHUSAMHU:  TOXIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U ypaBHEHUS-CIICACTBHS; PABHOCUIIbHBIC HEPABEHCTBA.

[IpuMeHsITh pa3aUYHbIE METOMbI PEIICHUS PAIMOHATIBHBIX M JPOOHO-pAIlMOHATBHBIX
YpaBHEHUI; IPUMEHSTh METOJI UHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

CB00OIHO ONEepHPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHON NEPEMEHHOI; MHOTOYJICH C
HEeNBIMA K03 (DUITEeHTaMH, KOPHH MHOTOWIEHA; IPUMEHSTH JIeJICHHE MHOTOWIEHA HA MHOTOWIECH
¢ ocTaTkoMm, Teopemy besy u reopemy Buera qys pemienus 3anay.

CBoOOgHO oOmepupoBaTh TMOHATHUSMHU: CHCTEMa JIMHEMHBIX YpaBHEHMI, MaTpHIIA,
ONpEACIUTENb MaTpulbl 2 X 2 M €ro IreOMETPUYECKHUH CMBICH; HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 sl BBIUUCICHUS €r0 3HAUYEHUs], IPUMEHSITh ONPENETUTENH I pelIeHus
CUCTEMBI JIMHEWHBIX YPAaBHEHUM; MOJEIUPOBATh pPEajbHBIE CUTYallMd C IOMOILBIO CHCTEMBI
JUHENHBIX YPABHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IIOMOIIBKO MAaTpUll H
ONPEIETUTENEH, HHTEPIIPETUPOBATH ITOJYYEHHBIN pe3yJIbTar.

Hcnonb30Bath cBOICTBA IEHCTBUI C KOPHAMU /7Sl peoOpa30BaHMsl BhIPAXKEHUH.

BoimonHATe npeoOpa3oBaHMsI UMCIOBBIX BBIPAXEHHWH, COJAEp)KAllMX CTENEHUu C
PalMOHATILHBIM [TOKA3aTEIEM.

Hcnonb3oBare cBoOWcCTBa JorapudMoB Juid  IMpeoOpa3oBaHus JIOTapu(PMUUECKHX
BBIPAKCHU.

CBoOosHO  omepupoBaTh  MHOHATHSAMM:  HMppAllMOHANbHBIC,  [OKa3aTeJIbHbIE U
JorapupMHUECKUE YPaBHEHUS; HAXOAUTh UX PELICHHs C IMOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH.

[IpuMeHsTh  OCHOBHBIE TpPUTOHOMETpUYECKHE (QOpMYIbl Uid  [pPeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUH.

CB0OOOJHO oOmepupoBaTh MOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHUE; TPUMEHSTh
HEo0XouMble (OPMYIIBI JUTSl pEIIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUI.

MonenupoBaTh peanbHBIE CUTYallMM Ha SI3bIKE aireOpbl, COCTABISTH BBIPAKCHHUS,
YPaBHEHHs, HEPABEHCTBA 110 YCIOBUIO 3aJadyM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM armapaTa anreOpsbl.

DOyHKIUM U rpadpuku

CBoOoaHO omepupoBaTh MOHATHSAMU: (YHKIHSA, CIIOCOOBI 3amaHusi QYHKIIMH, B3aHMHO
obpatHbie (QyHKIUK, KOMOO3UIUA (YHKIUH; TpaduK (QYHKIIUU; BBITOIHATH AJIEMEHTapHbBIC
npeoOpa3zoBanus TpaduKoB (yHKIIHM.



CB0o0OOHO onepupoBaTh MOHATUAMHU: OOJIACTh ONPENEICHHS U MHOXECTBO 3HAUYCHUIl
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA.

CB00OOHO OmepUpOBaTh MOHATHAMM: YETHBIE M HEUETHBIC (DYHKIIUHM, NEPUOTUYECKUE
(GyHKUIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKIUH,
HanOoJIbIIIee M HAaUMEHbIIIee 3HaYeHNEe (PYHKIUU Ha IPOMEKYTKE.

CB00OOHO omepupoBaTh MOHATUSAMH: CTENEHHAs (YHKLUUS C HATypajdbHbIM M LEJbIM
nokaszareseM, rpa@uk CTENeHHON (YHKLUMU C HaTypajdbHBIM M LEJBIM IOKa3areneM; rpaduk
KOPHS N-OM CTENeH! Kak (pyHKIUM 0OpaTHOM CTENEHU C HaTypalbHbIM I10KA3aTeJIEM.

OmnepupoBaTh NOHATHAMM: JIMHEHHAs, KBaapaTU4yHas W JPOOHO-JIMHEHHas (QyHKUUY;
BBITOJIHATH 3JIEMEHTapHOE UCCIIEI0OBAaHUE U IOCTPOCHUE UX IPa(UKOB.

CB000/IHO OnepupoOBaTh MOHATUSAMU: TTOKA3aTENbHAs U JorapupMuuecKas GyHKIUHU, UX
CBOWCTBA ¥ TpaUKH; UCIIOJIB30BaTh UX TPa(UKU IS pEIICHUS] YPaBHEHUIA.

CB00OHO OmMepUpOBaTh MOHATUSMH: TPUTOHOMETPHUYECKAsT OKPY)KHOCTb, OIpEeIICHUE
TPUTOHOMETPUUYECKUX (PYHKLIUH YUCIOBOI'O apryMEHTA.

Vcnonb3oBate rpaduku GyHKUUN Ui MCCIEIOBaHUS MPOLECCOB M 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJad U3 JAPYruxX y4yeOHBbIX NPEIMETOB M peabHOW KM3HM; BbIpaXkaTh (opMyrIamMu
3aBUCUMOCTH MEX]ly BEJTMUUHAMHU.

Hauyajia MaTeMaTH4YeCKOro aHAIN3a

CB00OHO ONEepHPOBATH MOHATUAMU: apuPMETHUECKas U TeOMeTpUYecKas mporpeccus,
0eckoHeuHO yOBIBaIOIIasi TEOMETPUYUECKasi POTPECCHsT; TMHEHHBIA U KCIIOHEHIIUAIBHBIA POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB; UMETH MTPECTABICHUE O KOHCTAHTE €.

Vcnonb30BaTh NpOrpeccuu Ui pellieHHs peaabHbIX 3aay MPUKIaTHOTO XapaKTepa.

CBoOosHO omepupoBaTh MOHATUSAMHU: IOCJIEAOBATENBHOCTh, CIIOCOOBI  3a/1aHUS
[0CJIEeI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE MTOCIEI0BATEIbHOCTH; TOHUMATh OCHOBBI
3apOXKAEHUS MAaTEMaTHYECKOTO aHalIN3a KaK aHajau3a OECKOHEYHO MaJIbIX.

CB00O0HO onepupoBaTh MOHATUSAMU: HEMPEPhIBHbIE (DYHKIMH; TOUKU pa3pbiBa rpaduka
(GYHKIIMH; aCUMIITOTHI Tpaduka QyHKIUY.

CB00OO/HO omepupoBaTh MOHATHEM: (DYHKIWS, HETpEphIBHAS Ha OTPE3Ke; MPUMEHSThH
CBOICTBa HEMPEPHIBHBIX (QYHKIIUH JIJIsl pelIeHUs 3a/1a4.

CBoOOmHO oOmnepupoBaTh TOHSATHSIMHU: TE€pBas W BTOpas MPOW3BOIHBIE () YHKIIHH,
KacaTeJbHast K rpauky QyHKIUH.

BbIUuCIATE TPOU3BOJIHBIE CYMMBI, NPOU3BENEHHS, YaCTHOTO W KOMIIO3UIUH JBYX
(byHKUUH; 3HATh POU3BOIHBIE YIEMEHTAPHBIX (QYHKIUH.

Hcnonb30BaTh reoMeTpUYEeCKU 1 (PU3NYECKUI CMBICIT TPOU3BOIHOM JUIs peIIeHus 3a/1au.
MHoxkecTBa M JIOTHKA

CB000HO ONIepUPOBATh MOHATUSMHI: MHOKECTBO, ONIEPAIlH HA/I MHOXKECTBAMHU.

Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN aIapar sl OMHCAaHUs pealTbHBIX IPOIECCOB
¥ SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX TPEMETOB.

CB00O/IHO omepupoBaTh MOHATUSMH: ONpEAETIeHHE, TeopeMa, ypaBHEHHE-CIIEICTBHUE,
CBOWCTBO MaTeMaTH4YeCcKOro OOBEKTa, JOKa3aTelbCTBO, PABHOCWIBHBIE ypaBHEHUS U
HEPaBEHCTBA.

11 knacc
ba3oBblii ypoBeHb

Yucya 1 BLIYHCICHUA:



OIIEpUPOBATh MOHATHAMM: HATYpPAIBHOE, LEJI0€ 4YHUCIO, MCIOIb30BaTh IPHU3HAKU
JEIIMMOCTH LIEJIBIX YHCEIl, Pa3JI0KEHUE YUCIIa HA IPOCThIE MHOXKUTENN JJIs PELLEHUS 3a1a4;

OIIEpUPOBATh NOHATUEM: CTENEHb C PALlMOHAIBHBIM I10KA3aTENIEM;

OTIEPUPOBATH MOHATHIMU: JIOTapU(PM YKcia, JECATUUYHBIC U HATypalbHbIC JOTapHU(MBI.
YpaBHeHusI H HePaBEeHCTBA:

IPUMEHATh CBOWMCTBA CTENEHU JUIsl NpeoOpa3oBaHUs BBIPAXKEHUH, ONEPUPOBATH
HNOHATHAMM: [TOKA3aTEIbHOE YPABHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE THIIBI IIOKA3aTEIIBHBIX
YPaBHEHHUI U HEPABEHCTB;

BBINOJIHATh IIPE0Opa30BaHUs BBIPAKEHUH, COAEpKAILUX JIOrapu(Mbl, ONEpUpPOBATH
HNOHATUSAMH: JIOTAPU(PMHUECKOE YypaBHEHHWE M HEPAaBEHCTBO, pEIIaTh OCHOBHBIC THIIBI
JOrapu(pMHUECKUX YPaBHEHUN 1 HEPABEHCTB;

HaXOJUTh PEIICHUS IPOCTEHIINX TPUTOHOMETPUYECKIX HEPABEHCTB;

OIIEpUPOBATh NOHATUAMU: CUCTEMA JTMHEHHBIX YPaBHEHUN U €€ pellIeHNE,

HCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH /IS PELICHUS IPAKTUYECKUX 3a/1ay;

HaXOJUTh PELICHHS IPOCTEUIINX CUCTEM U COBOKYITHOCTEM pPAallMOHAIBHBIX YPABHEHUN U
HEPABEHCTB;

MO/JICJINPOBATh peallbHble CUTYallUU Ha 3bIKE aJlreOpbl, COCTABIIATh BhIPAXKEHUS,

YpaBHEHHUsI, HEPABEHCTBA U CHUCTEMBI 10 YCIOBUIO 33/1a4H, MCCJIENI0BAaTh IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa ajareOpsl.

DyHKIUUHA U TPaPUKH:

ONEPUPOBATh TOHATHUSAMH: TEPHOAMYECKass (QYHKIUS, IPOMEKYTKH MOHOTOHHOCTH
(GyHKLINHU, TOYKM SKCTpeMyMa (YHKIMH, HauOOJbIllee M HAaUMEHbIee 3HaYeHUs (PYHKIUU Ha
POMEXKYTKE, UCII0JIb30BaTh UX JUIS UCCIIEA0BAaHUS (DYHKIUH, 3aJaHHOH rpadukom;

ONEpUPOBATh  MOHATHAMHU:  TpaQuUKM  [OKa3aTeIbHOM,  JorapupMHUEcKor  u
TPUTOHOMETPUUYECKUX (PYHKIUH, N300paXkaTh X Ha KOOPIAMHATHOM IIOCKOCTH M UCIIOJIb30BaTh
JUIsl pEIIEHNs] YPAaBHEHUIN U HEPABEHCTB;

n300paxaTb Ha KOOPJIMHATHOW IIJIOCKOCTH TpapuKd JIMHEMHBIX YpaBHEHUH H
MCIIOJIb30BaTh UX JUISl PEILIEHUs] CUCTEMBI JINHEHHBIX YpaBHEHUII;

WCIIONB30BaTh Tpapuku (QYHKIHUI IJI UCCIEAOBAHMS TMPOIECCOB M 3aBHCHUMOCTEH U3
JPYTUX y4EOHBIX TUCIUIUINH.

Hauaja maTeMaTH4eCKOro aHaJIM3a:

OIIepPUPOBATH MOHATHSIMU: HETIpephIBHAS (YHKIINSA, TPOU3BOIHAS (DYHKIIUH,

HCIOJIb30BATh T€OMETPUUYECKHH U (PU3UUECKUI CMBICI IIPOU3BOJHOM JIJIs pEILICHUS

3a1ad4;

HaXOJUTh MPOU3BOJHBIE DJIEMEHTAPHBIX (DYHKIUMN, BBIYUCISTH NPOU3BOJIHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIINA;

UCIOJIb30BaTh TMPOM3BOAHYIO JJsi HCCIeAOBaHHUA (YHKIUU HAa MOHOTOHHOCTh H
HKCTPEMYMBI, TPUMEHSITh PE3YJIbTAaThl UCCIEIOBAaHUS K IOCTPOEHHUIO IpaUKoOB;

HCII0JIb30BaTh MIPOU3BOJHYIO JUIsl HAXOXKJIEHUS HAWJIy4lIEro pEUIeHMs] B IPUKIAJHBIX, B
TOM YHCJIE COLIMATIBHO-DKOHOMMYECKHUX, 3a/1a4ax;

ONEepPUPOBATH MOHATHUAMH: INEepBoOOpa3Has U WHTErpaji, MOHUMATh T'€OMETPUUYECKHH U
(bu3nUecKuil CMBICI HHTETpaa;

HaXOJAUTh MEPBOOOpa3HbIC HIIEMEHTAPHBIX (DYHKIMH, BBIUUCIATh UHTErpall 1o (Gpopmyie
HrroTona—Jleionuna;

pemaTh NPUKJIAAHbIE 3aJa4d, B TOM YHUCIIE COLMATIbHO-I)KOHOMHUYECKOTO U (PU3HUECKOro
XapakTepa, CPeICTBAMHA MaTEMaTUYECKOTO aHAJIN3a



Yriy0.1€éHHbBIH ypOBeHb

Yuciia 1 BBIYUCICHUSA:

CBOOOZHO OIEpUpPOBaTh NOHATUSMU: HATypalbHOE M ILEJIOE YHCIO, MHOXKECTBA
HaTypaJIbHBIX U LENbIX YHUCEN, UCIOIb30BaTh MIPU3HAKU AeaumocTH nenbix uncen, HOA n HOK
HaTypaJIbHBIX YMCEN IS PEIICHMS 3aa4, IPUMEHATh alroput™ EBknnna;

CBOOOJHO ONEpPUPOBATH OHATHEM OCTATKa M0 MOJYJIIO, 3alIUChIBATh HATYypaJIbHbIC YUCIIaA
B PA3JIMYHBIX TIO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO OIEPUPOBATh MOHATUAMHU: KOMIUIEKCHOE YHMCIO M MHOXECTBO KOMIIJIEKCHBIX
Yuces, NMPeICTaB/IATh KOMIUIEKCHbIE YHCiIa B alre0pandeckoil U TpUrOHOMETpUudeckoi dopme,
BBINOJIHATH apUPMETUIECKHE OTIEPALMU C HUMH B N300pakaTh Ha KOOPIMHATHOM IIIOCKOCTH.
YpaBHeHUs M HEPABEHCTBA:

CBOOOZIHO  ONEpUPOBaTh  NOHSTHUSAMM:  HppalMOHAJIbHBIE,  IOKa3aTelbHbIE U
JorapupMHUUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBI0 PABHOCHIIBHBIX TIEPEX0/IOB;

OCYILLECTBIATh OTOOP KOpHEH NMpH pellieHMH TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJHO ONEpUPOBaTh IOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSThH
HEeo0Xo1uMble (POPMYIIBI JUIsl peILIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH NOHATHSAMM: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U HEPABEHCTB,
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOUTh PEILICHUS

CUCTEMBIl M COBOKYIIHOCTEW pAalMOHAJIBHBIX, HPPALMOHAIBHBIX, II0Ka3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

pelars paluoHaJbHbIE, HpPpalMOHANIbHBIE, IIOKa3aTeJbHbIe, JIOTapu(pMUUECKHEe U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINE MOAYJIN U ITapaMeTpBhL;

IPUMEHATH rpauueckre METO/IbI I PeleHNns ypaBHEHUI U HEPABEHCTB, a TaKKe 3a1a4
C ImapaMeTpaMu;

MOJICIUPOBaTh peajbHbIE CHUTYyallMM Ha s3blKe aireOpbl, COCTABIATH BBIPAKEHMUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4U, UCCIIE0BATH IOCTPOCHHBIE MOJEIN
C MCIOJIb30BAaHUEM aIlliapara aire0pbl, HHTEPIPETUPOBATH NOTYYEHHBINH Pe3yIbTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH T'padUKU KOMIO3ULMU (PYHKUIUN C MOMOUIBIO 3JI€MEHTAPHOIO UCCIEAOBAHUS U
CBOMCTB KOMITO3ULINU ABYX (YHKIIMIA;

CTPOUTH F€OMETPHUECKUE 00pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TpaUKU TPUTOHOMETPHUECKUX (DYHKIIUHA;

NPUMEHATHh (PYHKIIMH JUI MOJCTUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX IPOLIECCOB.
Hauana maTeMaTH4eCKOro aHaJmu3a:

UCIOJIb30BaTh TMPOM3BOAHYIO JJsi HCCIeAOBaHUA (YHKIUUM HAa MOHOTOHHOCTh H
KCTPEMYMBI;

HaXOJUTh HauOOJIbIIIee U HAUMEHbIlIee 3HaUeHHs (PYHKIINN HEMPEPHIBHON Ha OTPE3KE;

WCIIOJIB30BATh NMPOU3BOJHYIO I HAXOXKJACHHUS HAWIYUIIErO PEIIeHNs B NPUKIAIHBIX, B
TOM 4YHCJIE COLUAIBHO-DKOHOMHUYECKHUX, 3a7adax, Ul OIPENEIICHUS CKOPOCTH M YCKOPEHHUs
npoiiecca, 3a1aHHOTo (OPMYIIOi Uil rpaduKkoMm;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: IEPBOOOPA3HAasi, ONPEACICHHbII HHTETpa,

HaXO/UTh MEPBOOOPa3HBIE 3JIEMEHTAPHBIX (PYHKIIUI U BEIYUCIATH HHTErpall o (hopmyIie

Hrerorona—JleiiOnumna;

HaXOJUTh IUIOLA/IU INIOCKUX (QUTyp U 00BEMBI TEJ ¢ IOMOILBIO UHTErPana;



UMETh TIPEJICTABICHUE O MaTEeMaTHYeCKOM MOJEIUPOBAHUHM Ha TPUMEpPE COCTABICHUS
muddepeHIMaTbHBIX YPaBHEHHUI,

peuaTh IPUKJIATHBIC 33]a91, B TOM YHCJIE COIHATLHO-DKOHOMUYECKOTO U (PU3UYECKOTO
Xapaxrepa, cpel.

COJAEP)KAHUE YYEBHOI'O KYPCA (ITO 'OJAM OBYYEHMUA)

10 xanace
ba3oBrlil ypoBeHb

Yucsia ¥ BLIYUCICHUSA

Parmonanshele yncia. OObIKHOBEHHBIE U JIECTUYHbBIE IPOOU, IPOLIEHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu. Apudmernueckue omepauMd € palUOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. llpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 33]1a4 U3 Pa3Iu4HbIX OTPACIICH 3HAHUN U PEAIBHON KU3HH.

JleiicTButenpHble uyncna. PanyroHalbHble U UppalMoHalIbHbIEe Ynciaa. ApumeTuueckue
Olepanuu ¢ JACHCTBUTEIbHBIMH YuciaMu. [[puOmmkEéHHbIE BRIYUCICHHS, IPABUIa OKPYTIICHHS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenb ¢ nenslM nokazateneMm. CrangapTHas (opma 3anucH JeHCTBUTENBHOIO YHUCIA.
Hcnonb3oBanue mnoaxofsmedl QopMmbl 3amMcu  JAEHCTBUTENIBHBIX YHCEN Ui PELICHHS
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmernueckuii KopeHb HaTypaibHOH creneHu. /[leiictBus ¢ apudmeTrnyeckuMu
KOPHSIMHM HaTypaJbHON CTETICHH.

CuHyC, KOCUHYC U TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHT€HC
YHUCJIOBOTO APIyMEHTA.

YpaBHeHHus1 M HEpaBEHCTBA

ToxnecTBa u TOXKAECTBEHHbIE Pe0Opa30BaHUsL.

IIpeoOpa3oBaHue TPUTOHOMETPUUYECKHX BbIpaXkeHUH. OCHOBHbBIE TPUTOHOMETPHUUECKUE
bopMyIbI.

VYpaBHeHHe, KopeHb YypaBHeHus. HepaBeHCTBO, pelleHue HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nenbix u JpoOHO-paLIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne mppanyvoHanbHBIX ypaBHEHUN M HEPABEHCTB. PelieHne TpUrOHOMETPUYECKUX
YpaBHEHUM.

[IpuMeHeHne ypaBHEHUI W HEPABEHCTB K PEIICHUI0 MAaTeMaTHYECKHMX 33/ad W 3a/1a4 U3
pa3INYHBIX 00J1acTe HAYKU U pealbHON KHU3HH.

DOyHKUUH U rpaduku

Oynk1us, crnocodsl 3ananus Gyakuu. I'padux Gynkun. BzanmHo oOpatHblie GyHKINN.

OO6nactp onpeseneHuss 1 MHOXecTBO 3HaueHui ¢pyHkuuu. Hynu ¢ynkiuu. [Tpomexytku
3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKITHH.

Crenennas GyHKIUS ¢ HATypaJbHBIM W IeNbIM TOKazaTeneMm. E€ cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHHU.

Tpuronomerpuueckass OKpYKHOCTb, ONpEAEICHUE TPUTOHOMETPUUECKUX (DYHKIHIL
YHCIIOBOT'O apryMEHTA.



Hauyana maTeMaTH4yeckoro aHajaimsa

ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUS [IOCIIEN0BATEILHOCTEIA.

MOHOTOHHBIE TTOCIIEIOBATEIBHOCTH.

Apudmerndeckass W reoMeTpudeckas —mporpeccud. beckoHeuyHO — yObIBaroIias
reoMerpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIICH NeOMETPUYECKON MPOTpeccruu
dopmyna CIOXKHBIX MPOLEHTOB. Vcmnonb3oBaHWe MPOTPEcCCHM MAJisl PEIIeHUs pealibHbIX 3a/Jay
MPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHokecTBO, onepaiuy Haja MHOKecTBaMmH. Jlnarpammel Ditiepa—BenHna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOT'0 arfmapara Jyisi OMUCAaHUs PEabHBIX MPOILIECCOB M SIBICHUM, MpU
peIIeHUH 3aa9 U3 IPYTUX y4EOHBIX MPEIMETOB.

Ompenenenue, TeopeMa, CIEACTBUE, 10KA3aTEIHCTBO.

Yri1y01eHHBIH YPOBEHb.

Yucsia ¥ BbIYUCICHUSA

Panmonansubie yncna. OOBIKHOBEHHBIE U JACCATUYHBIE JPOOU, MPOLIEHTHI, OECKOHEUHbIE
nepuoandeckue 1poou. [IpuMenenue apoodeid i MPOICHTOB ISl PeIICHUS PUKIIATHBIX 337a9 U3
Pa3IMYHBIX OTpaciel 3HAHUW U pPEeaIbHOM JKU3HU.

JleiicTBuTENbHBIC YKca. PalMoOHANIBHBIE W UppAIlMOHATBHBIC YHCcTa. ApUPMETHICCKHC
onepauyy ¢ JICMCTBUTEIbHBIMU 4YHCIaMU. MOIysb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOnmkE€HHbIE BBIYUCICHUS, TMpaBUIA OKPYIJCHHs, TNPUKUIKA U OIEHKa pe3ylbTara
BBIYMCIICHHM.

Crenens ¢ nenbiM nokasateneM. buaom Herotona. Mcnonbs3oBanue noaxozsieid popmbl
3aMUCH ACHUCTBUTENBHBIX YHCEI JUIsl pEICHUs MPAKTUUECKUX 33/1a4 U NIPEICTABIICHUS IaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA.

Crenenp ¢ palMOHAIBHBIM TOKa3aTelieM U €€ CBOICTBA; CTENEHb C JCUCTBUTEIHHBIM
IIOKa3aTeJIEM.

Jlorapudm yucna. CoiicTBa jorapudma. JlecssTuuHble U HATypaIbHbIC JIOTapU(PMBI.

CuHyc, KOCUHYC, TAHTE€HC, KOTAaHT€HC YHUCIOBOTO apryMeHTa.

ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YHUCIOBOTO apryMEHTAa.

VYpaBHEHUs 1 HEPABEHCTBA

ToxnaecTBa ¥ TOXKIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpPaBHEHHS.
PaBHOCHIIbHBIE YpaBHEHUS U ypaBHEHUI-CiieICTBUS. HepaBeHCTBO, perieHue HepaBeHCTBa.

OCHOBHBIE METOJIBI PEIICHHUSI TIEJIBIX U IPOOHO-pAIMOHAIBHBIX YPABHCHU 1 HEPABEHCTB.
MHorouieHsl OT OJTHOM NTEPEMEHHOM. [eTleHre MHOTOUYJIEeHAa HA MHOTO4JIEH ¢ OCTaTKOM. Teopema
be3y. MHorouiensl ¢ nieiasiMu ko3¢ unnentamu. Teopema Buera.

[TpeoOpazoBanHms YUCITOBBIX BRIPAKCHHH, COAEPIKAIINX CTETICHN U KOPHH.

Uppaunonansuble  ypaBHeHHs. (OCHOBHBIE METOABl PELICHUS HUPPALMOHATIBHBIX
YpaBHEHUM.

[TokazaTenbHble ypaBHEeHUA. OCHOBHBIE METO/IbI PEILICHHUS IOKA3aTEIbHBIX YPAaBHEHUH.

[IpeoOpa3oBanue BeIpakeHUH, coepKaiux jJorapudmel. Jlorapugmuyeckre ypaBHEHHUS.
OcHOBHBIE METOIbI PELICHUS JOrapu(PMUIECKUX YpaBHEHUH.

OcHoBHble TpUroHomerpuyeckue ¢opmyinsl. [IpeoOpasoBaHre TPUTOHOMETPHUUECKUX
BbIpaXXEHUM. Perenre TpuroHoMeTpuuecKux ypaBHEHUM.

Pemienune cucrem JMHEWHBIX ypaBHEHW. Marpuiia CUCTEMbI JMHEWHBIX YpaBHEHHUM.



Onpenenurenb MaTpuipl 2 X 2, €ro T€OMETPUYECKHIl CMBICI U CBOMCTBA; BBIYUCICHHUE €r0
3HA4YCHMS, IPUMEHEHHUE ONPENEIIUTEI AJI1 PEIICHHs CUCTEMBI JIMHEHHBIX ypaBHEHUH. Pemenue
MPUKJIAJAHBIX 337a4 C IOMOIIBIO CUCTEMBI JUHEWHBIX yYpaBHEHUM. VccienoBanue nmoCTpOEHHOU
MOJIEJIN C IIOMOILBIO MaTPHUIL] U OIIPEACIIUTEIIECH.

ITocTpoeHne MaTeMaTHYECKUX MOJEIIEH pEabHON CUTyalMd C IIOMOLIbIO YPAaBHEHHU U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMaTHYECKHUX 3aJa4 U 3a7a4
U3 PA3JIMYHBIX 00J1aCTel HAYKU M peaibHOMN JKU3HU.

DOyHKIUM U rpadpuku

OyHkuus, crnocodbl 3afgaHus (GyHkuuu. B3aumuo oOpaTtHble ¢QyHkumu. Kommosunus
¢ynkuuit. ['paduk pynkuuu. DnemeHTapHbIe peodpa3zoBaHus TpapuKoB (yHKIIHA.

OO6nactp onpeseneHuss 1 MHOXKeCTBO 3HaueHui ¢pynkuuu. Hymn ¢yaxmun. [TpomexyTku
3HaKonocTossHCTBA. YETHbIe M HeuéTHhie QyHKUuU. [lepuogmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI QpyHKIuU. Hanbosnpiiee u HanMeHbIIee
3Ha4YeHUs PYHKLUUU HAa IPOMEKYTKE.

JIuneitHast, KBajipaTUUHast U ApoOHO-TMHENHHas QYHKIUU. DIEMEHTapHOE UCCIeJ0BAHNE U
HOCTPOEHUE UX I'PaPHKOB.

CreneHHass (yHKUUS C HaTypajJbHBIM U IIeJbIM IOKa3areneM. EE cBoiicTBa u rpaduxk.
CpoiicTBa 1 rpaduK KOpHA N-Oi CTENeHW Kak (QYHKIMH OOpaTHOM CTENEHH C HATypaJbHBIM
IIOKa3aTEJIEM.

[TokazarenpHas u norapudmuyeckast pyHKIUH, UX cBoicTBa U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUH I pelIeHus: ypaBHeHUH. TpuroHoMeTprudeckas OKpy>KHOCTb, OIIPECTICHHE
TPUTOHOMETPUUYECKUX (PYHKLIUH YHUCIOBOTO apryMEHTA.

@DyHKIIMOHANbHBIE 3aBUCMMOCTH B peaJIbHBIX MpolLeccax U sSBIeHusAX. I'paduku peanbHbIX
3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHAJIM3a

ITocnenoBarenbHOCTH, CIIOCOOBI 334aHNUS MTOCTIEI0BaTEIbHOCTEH. MeTo MaTeMaTHYeCKOn
WHIAYKIUA. MOHOTOHHBIE M OrpaHUYEHHBIE ITOCIEIOBATENBHOCTH. MCTOpHS BO3HUKHOBEHMS
MaTeMaTUYeCKOT0 aHalln3a KaK aHaJIn3a OECKOHEYHO MaJbIX.

Apudpmernueckas U reoMeTpuueckas Imporpeccud. beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma GeCKOHEUHO YOBIBAIOIIEH reoMeTpUUECKON MpPOTrPECCUU.
JIuHeNHBIN W OKCHOHEHIUAIbHBIA pocT. Yucimo e. Dopmyna CIOXKHBIX IPOLICHTOB.
Hcnonp30BaHnEe IPOrPECCUU ISl PELIEHUs] pealIbHBIX 3a]a4 IPUKJIAJHOTO XapaKkTepa.

HenpepbiBable (yHKIMHM UM HUX cBoiicTBa. Touku paspbiBa. ACHUMNTOTHI TI'paduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpPEpBIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUISl pEIICHUsS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX GYHKIUHN 171 pelIeHHs 3a/1a4.

[TepBas u BTOpas npousBoanbie PyHKIMU. OnpeneneHne, reOMETPUIECKUA U PU3MIECKUI
CMBICT POM3BOAHOM. YpaBHEHHUE KacaTelbHOM K rpa@uKy QpyHKIMH.

[IpousBoHbIe 3eMeHTapHbIX yHKIMHA. [Ipon3BoIHAS CYyMMBI, TPOU3BEICHMS, YACTHOTO
Y KOMITO3UIMU (QYHKIHH.

MHuoxecTBa H JIOTHKA

MHo03k€ecTBO, Ollepaly HaJl MHOXKECTBAMH U UX cBOMCTBA. JlnarpamMmsl Diliepa — BenHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJIs ONHUCAaHMs PEAIbHBIX IPOLECCOB U
SBJICHUM, IIPU PEIIEHUM 3a]a4 U3 APYrUX y4EOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MAaTEeMAaTU4YECKOIOo  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YDABHECHHUS.



11 kace
ba3oBrlil ypoBeHb

Yuciia ¥ BBIYHMCICHUSA

HarypanbsHslie u nensie yncina. [Ipu3Haku AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ panuoHanbHbIM NOKa3areneM. CBONCTBA CTEIICHH.

Jlorapudm uncna. JlecaTUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.
YpaBHeHus1 1 HEPABEHCTBA

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX JIOTapU(MBI.

[IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX CTENCHH C PAI[HOHAIIBHBIM MTOKA3aTEJIEeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckie ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHHU. PeleHue NpUKIagHBIX 3a4a4 C MOMOILBIO CHCTEMBI
JUHENHBIX YpaBHEHUMH.

CucreMpl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHMIO MAaTEMaTH4ECKUX 3a1ad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HU.

DyHKIUHN U TpadUKH

Oynkmus.  [lepuonmveckne Qynkmuu. IIpomMexyTkn MOHOTOHHOCTH — (DYHKIIWH.
Makcumymbl 1 MUHUMYMBI (yHKuu. HauOonbinee M HauMeHblllee 3HaueHHE (YHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpauKH.

IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GyHKIUN A7 pellieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Ucnons3zoBanne rpagukoB (GYHKIHMI 711 MCCIIENIOBAHUS TMPOIIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 IPYTrUuX YUeOHBIX IPEIMETOB U PEAIbHOM KU3HU.
Hayana maTemMaTHyecKoro aHajamsa

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB /7Sl pELIEHHs] HEPaBEHCTB.

ITpousBonnas GpyHkuuu. ['eomerprueckuii 1 Gpu3NIECKUt CMBICI TPOU3BOIHOM.

ITpousBosHbIe 3eMeHTapHBIX GyHKUIUN. DOpMyITbl HaAX0XKIEHUS TPOU3BOAHON CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpumeHeHMne MPOU3BOJHOM K UCCIIEAOBAHUIO (DYHKIMI HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxoxneHrne HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.

[IpumeneHne NPOU3BOAHOM ISl HAXOXKACHMSI HAWIYYIIEro pEIIeHHUs B NPUKIAIHBIX
3aja4ax, IS ONpeeseHHs] CKOPOCTH Mpolecca, 3aJaHHOr0 GOpMYJION WIH TpapUKOM.

[lepBoobpaznas. Tabauna nepBooOpa3HbIX.

Wuterpan, ero reomerpudeckuid W (uzndeckuid cMbici. Bbrumciaenue uHTerpaia mo
dbopmyne Herorona—JleitOHua.

Yriy01éHHbBIH ypOBeHb
Yucaa ¥ BLIYUCIEHUS

HartypanbHble W 1menbie yucia. [IpuMEeHEHHWe TPH3HAKOB JCITUMOCTH IIENBIX YHUCEII,
HanOospmmi oot nemutens (nanee — HOJl) u Hanmensinee odmee kpatHoe (mamee — HOK),



OCTaTKOB 10 MOAYJIO, aIropuT™Ma EBKIIMAa 715 penieHus 3a1a4 B LEJbIX YUCIIaxX.

KommiekcHple umcna. Anredpanueckass W TpUTOHOMETpuYeckas (opMel 3ammcu
KOMILJIEKCHOTO Yncia. ApupMeTHyecKre ornepannun ¢ KOMIUIEKCHBIMU YHCIIaMHU.

N300pakeHre KOMIUIEKCHBIX YUCeNl Ha KOOPAWHATHOM mockoctu. @opmyna Myaspa.

KopHu n-oi1 creneHn u3 KOMIUIEKCHOTO 4ducia. [IpuMeHeHre KOMIUIEKCHBIX YHCEeNl IS
peueHus PU3NYECKUX U FeOMETPUUECKUX 3a]1ad.

YpaBHeHus1 1 HEPABEHCTBA

Cucrema 1 COBOKYIIHOCTh YPAaBHEHHI M HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKUX YPABHEHUU C TMOMOIIBI0 TPUTOHOMETPUYECKOU
OKPY’KHOCTH. PenieHue TpuroHoMeTpuyeCcKuX HEPaBeHCTB.

OCHOBHBIE METO/IbI PELICHHSI TOKA3aTEIbHBIX U JIOTApU()MUIESCKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PEIIEHHUS CUCTEM M  COBOKYIHOCTEH  pPallMOHAJIbHBIX,
UppalMOHATIbHBIX, IOKA3aTEIbHBIX U JJOrapu(MUUECKUX YPaBHEHUH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

[IpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHMYECKHX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTeH HAayKHM M pPEANTbHOM JKW3HW, MHTEPIPETALUs IOIy4YeHHBIX
pe3yabTaToB.

DyHKIUHN U TpadUKH

I'padux xommosumu QyHkuid. ['eomerpuueckne o0pas3bl ypaBHEHUH M HEPABEHCTB Ha
KOOPJMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rpauKH.

I'paduueckue MeTOABl pelIeHUs ypaBHEHMH M HepaBeHCTB. ['paduueckue MeTobl
pelIeHus 3a1a4 C apaMeTpaMH.

Hcnonb3oBanue rpadpukoB (QyHKIUH 1718 MCCIEOBAaHUS TNPOLECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 IPYrUX yUeOHBIX IPEIMETOB U PEAIbHOM KU3HU.
Hayana maTemMaTH4yecKoro aHajamsa

[IpumeHneHne Npou3BOJHOMN K HCCIEA0BaHNIO (PYHKIUN HA MOHOTOHHOCTh M SKCTPEMYMBI.
Haxoxnenre HanOoIbIIeT0 M HAMMEHBIIIETO 3HAYEHUN HETIPEPHIBHON (PYHKITUU HA OTPE3KE.

IIpuMeHeHrEe TPOU3BOAHOW U HAXOXKIEHUS HAWIy4ylIero pEelIeHUs B IPUKIAIHBIX
3ajadax, Ui OIpENeNIEHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3aJaHHOro (GOpMyNoN HiH
rpauKoMm.

IlepBooOpasHasi, OCHOBHOE CBOWCTBO MNepBOOOpa3HbIX. [lepBooOpasHble 3IEMEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS TEPBOOOPA3HBIX.

NHuterpain. ['eomeTprueckuil CMBICI MHTETpaia. BerdrciieHne onpeeneHHoro naTerpaia
no popmyne Herotrona—Jleitouuma.

[Ipumenenne wuHTerpajga JUIsi HAXOXACHUS IUIOMIAJiel IJIOCKUX (GUryp U o0beMoB
F€OMETPUYECKUX TEJl.

[Tpumeps! perenuit quddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJeTUpOBaHNe
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



TEMATHUYECKOE IIVIAHUPOBAHUE YYUEBHOI'O KYPCA (I10 'OJAAM OBYUYUEHMS)
10 xxace

ba3oBblii ypoBeHb (68 yacoB)

Yray6aennblii ypoBenb (136

4aCcOoB)

IHazpanue paznena
(TembI) (THCITO

OCHOBHOE COJIEpP)KaHHE
pasmena (TeMbl)

(OCHOBHBIE BHIBI IEATEIBHOCTH
oOyJaronmxcs

Haszeanue paznena
(TeMBI) (IHCII0 JaCOB)

OCHOBHOE COJIEpKaHUE
pazaena (TeMbl)

OCHOBHBIE BHIBI EATETBHOCTH
00yJaronxcs

94acoB)

IMHOXecTBa MHosxecTBO, onepaiuy Hag ~ |Mcmosib3oBaTh MHOeCTBO MHoxecTBo, onepauy HaJ — |AcmoJib30BaTh TEOPETUKO-

[PAIMOHATIBHBIX U [MHOKECTBAaMH. /lMarpaMMbl  (T€OPETHKO-MHO>KECTBEHHBIN MEeWCTBUTEIHHBIX YHCEI.MHOKECTBAMH U MX CBOMCTBA. MHOKECTBEHHBIH amIapaT

IneficTBUTENbHBIX  [Jisiepa—DBeHHa. amnmapar JJsl OMMCaHHUs X012 MHOTOUJICHBI. [uarpammel Diinepa — UIs1 OTIMCAHUS XO/Ia PeILICHHS

grce. ParroHanbHbIe Yrcia. PELLICHHs] MAaTEeMaTHIeCKUX PanrioHanbHbIe Benna. [Ilpumenenue MaTeMaTHYECKHX 3a/1a4,

IParmonansHbIe OOBIKHOBEHHBIE H ICCSITUYHBIC 33714, a TAKKE PeATbHBIX YPaBHEHHS U TEOPETHKO-MHO)KECTBEHHOTO @ TAK)KE PEabHBIX IPOIIECCOB

YPaBHEHHS H MpOOH, IPOIIEHTEI, MPOLIECCOB U SBJICHHM, TPH HEepPaBEeHCTBA. armapara JuIs peleHus 3a1ad. |1 SIBICHUH.

HEpaBEeHCTBA 0EeCKOHEYHBIE MIEPUOJUUECKIE [PEHICHUH 3aa4 13 JPyTruX CucTteMbl TMHEHHBIX  |PaliMoHabHBIE YUCTa. OnepupoBaTh NOHATUSIMHU:

(14 q) mpobu. ApudmMerndeckne YIeOHBIX PEAMETOB. ypaBHEHUI OOBIKHOBEHHBIE U JIECATHYHBICPANIMOHATFHOE YHCIIO,
oTIepaIlyy ¢ palliOHATHHBIME  (ONepHUPOBATH MOHATHIMM: (24 4) IMpoOw, TTPOIIEHTEI, OeCKOHEYHAsI TEPHOANIECKAS

4rCIaMu, Mpeodpa3oBaHusl
YMCIIOBBIX BBIPAXKECHUM.
[Tpumenenune npobeit u
[IPOLIEHTOB JJIsl PELICHUS
MPHUKIIAIHBIX 33124 U3
PA3IMYHBIX OTpaciei 3HaHUH U
[pEaNbHON KU3HU.
/lelicTBUTENBHBIE YMCIIA.
ParonanbHbIe U
MppanroHaIbHbIC YHCIA.
ApudMeTHYeCKHE OTIEPaIIH C
NefiCTBUTEIHHBIMHU YUCIIAMHU.
[TprOnmkEHHBIC BHIYNCIICHUS,
[paBUIa OKPYTJICHHS,
MPUKUAKA U OIIEHKA pe3yIbTaTa
BBIYHCIICHH.

To)xnecTBa U TOXKIECTBEHHBIE
rpeoOpa3zoBaHus. Y paBHEHHUE,
[KOPEHb ypaBHEHMSL.
HepaseHnctBo, pemenue
HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Perienue nensix u ApoOHO-
pallMOHAJIBHBIX YPaBHEHUH U
HEPABEHCTB

[paliioHaNIbHOE YHUCIIO,
e CTBUTEIILHOE YHCIIO,
0OBIKHOBEHHAS IPOOBH,
mecsTUYHas APOOk, MPOIICHTHI.
BoinosHsath apudmMeTrnyeckue
OTepanuy ¢ PalMOHAIBHBIMU U
IMEACTBUTEIBHBIMU YNCIIAMU;
NpuOIMKEHHBIE BEIYUCIICHNS,
HMCIIOJIb3Ys NpaBuJia OKPYIJICHUA.
/TessaTh NPUKUAKY U OLEHKY
[pe3yJibTaTa BEIYMCICHUH.
OnepupoBaTh NOHATHIMM:
TOKJIECTBO, YPAaBHEHHE,
HEPABEHCTBO; LIEJI0€ U
[paliioHaNIbHOE YpaBHEHUE,
HEPABEHCTBO.

BoinonsaTe npeodpa3oBanusi
HEJIBIX U palliOHAJIbHBIX
BBIPAKEHHMN.

PemaTe OCHOBHBIE THIIBI LIENBIX
MPPALMOHAIBHBIX YPABHEHUN U
HEPABEHCTB

IIpuMeHsATH palloHaIbHBIE
[YPaBHEHUS M HEPaBEHCTBA JUIS
[PECHICHUA MAaTCEMAaTHYCCKUX 3a/1a4
W 3a/1a4 U3 Pa3IuyHbIX o0nacTer

0EeCKOHEYHBIE MIEPUOTUUCCKIE
npoou. [Tpumenenue npodeii u
IIPOIIEHTOB JJIST PELICHHS
MPUKJIATHBIX 33]1a4.
/lelicTBUTENBHBIE YMCIA.
PanmonansHbIC U
MppaluoHaIbHBIE YHCTA.
ApudMeTruecKkre ornepain ¢
MEeHCTBUTEILHBIMU YHCIIAMHU.
Monynpe AeCTBUTENBHOTO
4UCIAa U €r0 CBOKCTBA.
[TpuOIMKEHHBIC BEIYNCIICHUS,
[TpaBHIIa OKPYTIICHHUS,
MIPUKUIKA U OIICHKA
[pe3yJibTaTa BEIYUCICHUH.
(OCHOBHBIE METOJIbI PEIICHUS
LIeJIBIX ¥ APOOHO-
[pAIlMOHAJIbHBIX YPABHEHUH U
HepaBeHCTB. MHOTOWIEHBI OT
OJHOM nepeMeHHOH. Jlenenue
MHOTOYJIEHa HA MHOTOWIEH C
octatkoM. Teopema besy.
MHOTOYJICHBI C LIEIBIMU
koa¢purmentamu. Teopema
Buera.

PPeeHre cucTeM JTUHEHHBIX

MPOOb, MPOLICHTHI;
MppaioHaIbHOE U
ITeHCTBUTEIIFHOE YHCIIO;
MOJTyJb AEMCTBUTEIHHOTO
YHCIIa; UCTIONB30BATh ATH
MOHSTHS IPU MIPOBEICHUU
[pacCcy>XJI€HUU U JOKA3aTENbCTB,
MPUMEHSTH APOOU U MPOIIEHTHI
TSI peIIeH s MPUKIIaIHBIX
3aja4 U3 pa3IuvHbIX OTpacien
BHaAHUHI U peabHOU KU3HMU.
Mcnosb3oBaTh
MPUOTKEHHBIC BEIYUCIICHUS,
MpaBuiia OKPYTJIEHUs,
MPUKUIKY U OLEHKY
[pe3yJbTaTa BBIYUCICHUI.
[MpuMeHATH pa3IuyHbIC
METOJIBI PEIIEHUS
[paIMOHATBHBIX U IPOOHO-
[pallMOHANBHBIX YPaBHEHUH; a
[TaKk)ke METOZ MHTEPBAJIOB JUIS
[peIIeHNsT HEPaBEHCTB.
OnepupoBaTh NOHATHSIMH:
MHOTOYJIEH OT OAHOM
[IEPEMEHHOM, €0 KOPHHU;
IPUMEHATD AeJICHUE




HaYK{ M peajJbHOM KU3HU

'ypaBHeHHH. Matpuna
CHUCTEMBbI JINHEHHBIX
ypaBHeHUI. Onpeaenurens
MaTpHLbI 2X2, ero
reOMETPUUYECKHUI CMBICI U
CBOMCTBA; BEIYHUCIICHHUE €TO
BHAUYCHUS, TPUMEHEHNE
ONPEIETUTENS JJIsl PELLICHUS
CHUCTEMBI JIMHEHHBIX
ypaBHEHUH. Pemenne
MPUKIATHBIX 33724 C
[IOMOILBIO CUCTEMBI JTUHEHHBIX
YpaBHEHUI

MHOT'OUYJIEHa Ha MHOT'OUJIEH C
OCTAaTKOM, TeopeMmy besy u
reopemy Bueta nns pemieHus
Bajau.

OnepupoBaTb NOHATUSIMU:
crcTeMa JIMHEHHBIX
ypaBHEHUH, MaTpuULIa,
ONpPEIECIUTENIb MATPULIBL.
Hcnoan30BaTh CBOMCTBA
onpeneauTens 2 X 2 st
BBEIYHCIICHUS €r0 3HAUCHUS,
MPUMEHATh ONPENEAUTENN IS
PCIICHUA CUCTCMbI JIMHENHBIX
YpaBHEHUH.

MoaeJiMpoBaTh peajibHbIE
CUTYAaLU C IOMOILBIO
CUCTEMBI JIMHEWHBIX
ypaBHEHUH, UCCIIEA0BATh
IMOCTPOCHHBIE MOJEIIH C
[TOMOLLIBIO MATPUI] U
OIpEeAEITUTENCH,
MHTEPIPETUPOBATh
[OJIYYECHHBIN PE3yJIbTaT

DYHKIUU U
rpaduku. CTeneHs ¢
[IEJIBIM T0Ka3aTeeM
(6 1)

DyHKIHS, CLIOCOOBI 3a1aHuUs
dbynakun. Bzanmao oOpatHbie
dynakmun. ['padbuk QyHKITHN.
O6macth onpenencHus u
MHO>XECTBO 3HAYECHUI
dbyaxun. Hynu ¢pyHkmmm.
IIpomexxyTKH
BHAKOIIOCTOSIHCTBA. YETHBIE U
HeuéTHble (yHKunU CTeneHs ¢
LEJIBIM TIOKa3aTeNIeM.
CrangaptHas Gopma 3anucu
MENCTBUTEILHOTO YHCIIA.
Mcronp30BaHNE MOAXOAAIIEH
(hopMBbI 3arucu

e CTBUTENHLHBIX YUCEN JUIS
PELLICHNS MPAKTUYECKUX 3a/1a4
M TIpeJICTaBICHHUS TaHHbIX.
Crenennas QyHKIHs C
HATYpaJbHBIM U LIEJIbIM

OnepupoBaTh NOHATUSIMU:
(hyHKIIHSI, CTOCOOBI 3a1aHUS
(yHKITMH, B3aUMHO 0OpaTHBIE

Y MHO>KECTBO 3HAUEHUH
¢dyHKIIH, TpadUK QYHKIIH;
YETHOCTh U HEYETHOCTh
(byHKIMY, HYTH QYHKIWH,

BeinonsaTe npeodpa3oBanusi
Mcnonb30BaTh CTaHIAPTHYIO

uKCcIIa.

DopMyJIMpPOBATH U
WLTIOCTPUPOBATh rpaduuecKu
CBOWCTBA CTENEHHON (PyHKIHU.
Bripa:xkate ¢popmyiamMu
3aBHCHMOCTH MEXTY

(dyHKIMH, 00J1aCTh ONPEACICHUS

MPOMCIKYTKHN 3HAKOITIOCTOSHCTBA.
CTEIICHEH ¢ MEIBIM ITOKa3aTeIeM.

(hopMy 3armcu AeCTBUTEIEHOTO

DyHKIIUU

u rpaduku. CreneHHas
(hyHKIHS

C LIeJIbIM [IOKa3aTeleM
(12 v)

DyHKIMSA, CTIOCOOBI 3aIaHuUs
dhyakun. Bzanmao oOpaTHbie
¢dynkunu. Komnosuuus
¢dynakuuit. ['paduk Gynkmmm.
DneMeHTapHbIe
rpeoOpa3oBaHus rpaduKoB
(dynkiuit. OdaacTh
OTIpEJICIICHHSI 1 MHOXKECTBO
sHaueHuil pynkauu. Hymu
¢ynkuuu. [IpomexyTku
BHAKOIIOCTOSHCTBA. YETHBIE U
He4ETHBIE (DYHKIINH.
[Nepuoauueckue GyHKINH.
[MpomeKyTKH MOHOTOHHOCTH
(dyHKIMU. MakcUMyMbI 1
MHUHUMYMBI (DYHKIIHH.
HaunOonpiiee n HanMeHbIIEE
BHavYeHue QyHKIIMK Ha

IIPOMCIKYTKC.

OnepupoBaTh NOHATUSIMH:
(hyHKIHS, CTTIOCOOBI 3a1aHUS
(hyHKIMH; B3aUMHO OOpaTHBIE
(hyHKIINU, KOMITO3UIIHS
(hyHKIWH, rpaduK QyHKIIH,
001aCTh ONpeNeNeHus 1
MHO>XECTBO 3HAUYECHUI
(byHKIMYU, HyIM QYHKIINH,
POMEXYTKH
BHAKOIOCTOSHCTBA; JINHEWHas,
KBaJpaTu4IHasi, TpoOHO-
UIMHEWHas U CTENEHHAas
BbINOJIHATD 31eMEHTApHBIC
npeoOpazoBanus rpaguKkoB
(byHKINH.

3HATH U yMeTh A0Ka3bIBATh
4ETHOCTH UIIM HEYETHOCTD
(hyHKIIWH, IEPUOTUIHOCTh
(yHKUWHU, HAXOIUTh




rmokasateiieM. E€ cBoMCcTBa U
rpaduk

BEITUYHHAMH.
Ucnoan3oBatsh nudpoBbIe
pecypcebl 1Sl TOCTPOSHHS
rpaduKoB QYHKINU U U3yUCHUS
WX CBOMCTB

Jluneitnasi, KBaipaTU4HAS U
IMpoOHO-TMHEHAS (QYHKITHH.
DIIEMEHTapHOE UCCIIEeI0BaHNE
1 IOCTPOEHUE IPahUKOB ITUX
(hyHKITHIA.

CrerneHs ¢ LeIbIM
noka3areyieM. buaoM
Hrrotona.

Crenennast pyHKIHS C
HaTypaJIbHBIM U TEJIBIM
nokasareyeM. E€ cpolicTBa u

rpaduk

MPOMEXYTKA MOHOTOHHOCTH
(byHKLINH, MAKCUMYMBI 1
MUHUMYMBI ()YHKIIWH,
HanOoJbllIee 1 HAUMEHbIIIEe
BHaYeHne (PyHKIIUN Ha
IIPOMEKYTKE.
DopMyIHPOBATH U
WIIOCTPHPOBATH
rpauuyecKH CBOMCTBa
VIMHEWHOM, KBaPATUUHOM,
IMPOOHO-TMHEHHON 1
CTETICHHOU (PyHKITHIA.
Boipaxkats GopMmynaMu
3aBUCUMOCTH MCXKOY
BEJINYHHAMH.

3HaTh OlpeaeseHue U
CBOMCTBA CTEIIEHU C LIEJIBIM
[oKa3aresaeM; HOAXO IO
hopmy 3ammcu
ﬂeﬁCTBHTCHLHLIX qucell 4
[peIIeHNs TPAKTUYECKUX 3324
U IPEJICTABICHHUS JaHHBIX

Apudmerrueckuil  |ApudMETHIECKUN KOPEHb DopMyJIHPOBaTh, 3aAMUCHIBATH |ApHr]pMEeTHISCKIIA ApupMeTHUECKUT KOPEHb DopMyIHPOBATD,

KOPEHb N—OM HaTypajJbHOU CTEICHH. B CUMBOJIMYeCKOi gopme H KOPEHb N-0H CTENEHU. [HATYpPaJIbHOW CTENEHU U €r0  [3aNUCBHIBATH B

CTEIICHU. JleiicTBUS ¢ apUPMETHICCKUMH HILTIOCTPUPOBATH MpuMepamMu [MppanronaibHbie CBOICTBA. CUMBOJIMYecKoi ¢opme 1

MppanmoHanbHble  [KOPHAMH N—OH CTENEHMU. CBOICTBA KOPHSI N-0i1 CTENEHU. |[ypaBHEHMS IIpeoOpa3oBaHMs YUCIOBBIX  |[MCIOJIb30BATh CBOMCTBA

YPaBHEHUS U PernieHne uppaioHaibHbiX  |[BBINOJHATH nipeobpasoBanus (15 u) BBIPAKEHHUMN, COIEPKAILAX KOPHS N-0i CTENEHU IS

HepaBeHcTBa (18 1) [ypaBHEHHI 1 HEPaBEHCTB. MppalOHAJIbHBIX BbIPAKEHUI. CTETIEHU U KOPHHU. MpeoOpa3oBaHus BEIPAKEHUH.

CBoiicTBa 1 rpayiK KOpHS PemaTbe OCHOBHBIE THIIBI WppanmonansHele ypaBHeHHd. [HaxoauTs pemieHus
N-oi CTENEHU MpPpalMOHAIBHBIX YPAaBHEHUN 1 OCHOBHBIE METO/IbI PEIICHUST [MPPALMOHAIBHBIX YPaBHEHUN €

HEPaBEHCTB. M ppaIOHANBHBIX YPaBHEHHH. [TOMOIIBIO PABHOCHIIBHBIX
IIpuMeHsATH 1715 pelieHns PaBHOCHIIBHBIE IEPEXOJBI B [IEPEXOIOB MIIM OCYLIECTBIIAA
[pa3IM4YHBIX 3a/1a4 [PEIIEHNN UPPAllMOHANIBHBIX  [IPOBEPKY KOPHEM.
MppalOHAIbHBIEC YPABHEHUS U YpaBHEHUI. CTtpouts rpadpuk GpyHKIum
HepaBeHCTBA. CTPOUTH, YUTATh CBoiicTBa 1 TpadMiK KOPHS N- [KOPHS N-0#f CTEIIeHU KaK
rpauK KOPHS N-Oi CTENCHH. Oli CTeNeHH KaK (QyHKLIUHU 0OpaTHOH 1 QyHKIHUN
Hcnoan3osats nudpoBbIe 00paTHOI1 cTeneHu ¢ CTEIIEHU C HATYpaJIbHBIM
pecypcesl i TOCTPOEHUS HaTypaJIbHBIM ITOKa3aTeleM  [OKa3aTesieM
rpaduKoB QYHKUNH U U3yUEHUS
UX CBOMCTB

Dopmysl CuHycC, KOCHHYC ¥ TaHT€HC OnepupoBaTh NOHATHIMM: Tpuronomerpudeckne |CHHYC, KOCHHYC, TaHT€HC 1 [/laBaTh onpeaeeHus CUHYca,

TPUTOHOMETPHUU.  [HUCJIOBOT'O apryMEHTa. CHUHYC, KOCHHYC U TAHT€HC BBIPAKCHUS U KOTaHT€HC YHCIOBOTO KOCHHYCa, TAHT€HCA U




TpuronomeTpudeck |ApKCUHYC, apKKOCUHYC U MPOU3BOJIBHOTO YIJIa. ypaBHEHUS aprymeHTa. ApKCHUHYC, KOTaHT€HCa YMCJIOBOTO
Ve YpaBHEHHS APKTAaHT'CHC YHUCIOBOTO M cmosib30BaTh 3aI1Ch (22 ) APKKOCHHYC W apKTaHTEHC ApTryMeHTa; a TaKkKe
(22 u) apryMeHTa. MPOU3BOJIBHOTO YIJIa yepe3 YHCIIOBOTO apTyMEHTAa. ApKCUHYCa, apKKOCHHYCa U
Tpuronomerpuieckas 00paTHBIE TPUTOHOMETPHUUECKHUE Tpuronomerpudeckas ApKTaHTeHCa Yucla.
OKPY>KHOCTb, OIIpEeIICHHUE (byHKLIUH. OKPY>KHOCTb, onpefesiecine  (IIpuMeHATh OCHOBHBIE
TPUTOHOMETPUUECKUX BbInoJIHATH 11peo0pa3oBaHus TPUTOHOMETPUYECKUX TPUTOHOMETPUIECKUE
(hyHKIUH YUCTIOBOTO TPUTOHOMETPUYECKUX (yHKLIUI YHCTIOBOTO (hopMyIbI 11 ipeoOpa3oBaHus
aprymenTa. OCHOBHBIE BBIPAKEHUH. aprymenTa. OCHOBHBIE TPUTOHOMETPUYECKUX
TPUTOHOMETPUUECKHUE PemiaTh OCHOBHBIE THIIBI TPUTOHOMETPUYECKUE BBIPA)KEHHH.
tdopmyinel. [IpeobpazoBanne  TPUTOHOMETPHUECKHUX ¢dopmynebl. [IpeobpazoBanue  [[IpumMeHATH POPMYITBI
TPUTOHOMETPUIECKUX ypaBHEHUI TPUTOHOMETPUUYECKUX TPUTOHOMETPHH AJISl pELICHHUS
BbIpaKeHUU. Pemenune BbIpakeHuil. Pemenue OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX TPUTOHOMETPUUYECKUX TPUTOHOMETPHUUYECKUX
ABHCHHUU YpaBHEHUI lypaBHEHUI
IToka3aTenbHas CreneHs ¢ paroHaIbHBIM DopMyIHPOBATH
(byHKLuS. [oKasaresieM U e€ CBOICTBA.  (OIpeneeHIE CTEIIEHH C
[TokazarenbHbIC [MokasarenbHas GyHKIHS, €€ [palMOHAIBLHBIM MTOKAa3aTEIIEM.
ypaBHEHUS CBOICTBa U rpaduK. BbInoJIHATH 1TpeoOpa3oBaHus
(10 9) HcmonszoBanue rpaduka MUCIIOBBIX BBIPAKEHUH,
(yHKLIUY UI PELIeHUs COIEpKaIUX CTETIEHH C
YpaBHEHUI. [pallOHATIbHBIM ITOKa3aTeJIeM.
ITokazaTenbHble ypaBHeHUs. [Mcnmoab30BaTh HH(ppoBbIE
(OCHOBHBIE METO/IBI PEIICHUST  [PeCYPChI IS TIOCTPOECHHUS
MOKa3aTeNbHBIX YPaBHEHUH  [rpaduika Mmoka3aTebHON
(hyHKIIMY 1 U3ydeHUs eé
cBoiicTB. HaxoauThb peleHus
[M0KAa3aTeJIbHbIX YPABHEHUI.
Jlorapudmmyeckas Jlorapudm uncna. CpoiictBa |[[laBaTh onpeaesaeHue
(byHKIUS. morapudma. Jlecsitnunbie ©  [morapudma uncna;
Ulorapudgmudeckne HaTypalbHbIE JTOrapu(MBI. MECSITUYHOTO U HATYPaJIbHOTO

ypaBHeHUs (18 )

[IpeoOpazoBaHue BRIPAKEHHUIA,
COJIepIKaIINX JIorapu(MBbl.
Jlorapudmudeckas GyHKIHS,
e€ cBoiicTBa U TpaduK.
Hcmonp3oBanue rpaduka
(YHKIWY [T peleHus
[YPaBHEHUI.
Jlorapudmudeckne
ypaBHeHUs. OCHOBHBIC
METOJIbI PELLICHUS
lorapupMUIECKUX
lypaBHeHUM. PaBHOCWIIbHBIE

imorapudma.

Mcnmosb30BaTh CBOMCTBA
lorapugmMoB JuIst
peoOpazoBaHus
iorapudmuuecKux
BeIpakeHuid. CTPOUTH rpaduk
iorapudmuyeckoit pyHKIMN
Kak oOpaTHOH K IMOKa3aTeIbHOM
1 MCII0JIb30BAaTh CBOMCTBA
iorapudmuyeckoii pyHKIMN
ISl peLIeHus 3a1ad.
HaxoauTh pelieHus




Mepexo/Ibl B pEIICHUHN
imorapuMUIecKuX ypaBHEHHHA

lorapupMUYECKUX YpaBHEHUI
C TIOMOIIIBIO PABHOCHUIIBHBIX
MEPEX0/I0B UM OCYLIECTBIIASA
IPOBEPKY KOpHEH

TTocnemoBaTeNLHOCT
1 ¥ TIPOTPECCHH

(5 @)

[TociteqoBaTEIIHFHOCTH,
CrIocoObI 33/1aHUS
MOCIe0BATENBHOCTEH.
IMOHOTOHHBIE
MOCIIE0BATEIIEHOCTH.
IApudmeTrrueckas u
reoMeTpHUYECKasi MPOTrPECCUU.
lbeckoHEeYHO yOBIBarOIIAS
TEOMETPHUYECKas TPOTPECCHsI.
CyMMa GeCKOHEUHO
yOBIBAIOIEH TeOMETPUIECKON
MPOTPECCHH.

DopmyIia CIOKHBIX
IIPOLEHTOB. Vcnonb30Banue
MPOTPECCHUH IS PEIICHUS
[PCAJIBHBIX 3a4a4 IIPUKIIAIHOT'O
Xxapakrepa

OnepupoBaTh NOHATUAMU:
[10CJIE0BATENbHOCTD,
apudMeTHyeCcKas U
reoMeTpuyecKas IpOTrPECcCHU;
OecKOHEYHO yOBIBarOIIAs
reoMeTpryecKas IporpeccHs,
cyMMa OECKOHEUHO yOBIBaromei
reOMETPUUECKON IIPOrPECCHH.
3agaBaTh n0CIE€I0BATEILHOCTH
[pa3IMYHBIMU CIIOCOOaMHU.
IpuMeHATH GOPMYITY CIOKHBIX
MPOLICHTOB AJISl pEILICHUS 33134
W3 peaNbHON MPaKTHKH (C
MCIIOJIb30BaHUEM KaIIbKYJISTOPA).
M cnonb30BaTh CBOICTBA
[IOCJIEIOBATENBHOCTEN U
[IPOTPECCUM ISl PELLIEHUS
[peayIbHbIX 3a/1a4 IPUKJIIaJHOTO
xapakTepa

TTocnenoBaTeIbHOCTH
u riporpeccu (10 )

TlocirenoBaTEILHOCTH,
CIIOCOOBI 3a/TaHUs
rmocieaoBaTenbHocTe. Meton
MaTeMaTHYECKOW WHAYKIINY.
MOHOTOHHBIE U
OrpaHHYCHHBIC
[IOCJIEI0BATENBHOCTH.
Hcropus ananmza 6€CKOHEYHO
MaJbIX.

ApudmeTnueckas u
TEOMEeTPHUYECKas IPOTPECCHH.
beckoHeyHO yOBIBaromIas
reoMeTpuyecKas porpeccusl.
CymMa OECKOHEUHO
[yOBIBaIOIIEl TeOMETPHUYECKON
nporpeccuu. JINHEMHBIN 1
PKCITOHEHIIMAIBHBIA POCT.
Huco e.

Dopmyra CIOXKHBIX
[IPOLIEHTOB. Mcrioyib30BaHue
[IPOrPECCHUH IJISl PELLIEHUS
[PEANBHBIX 3aj1a4 MPUKIIAJTHOTO
xapakrepa

OnepupoBaTh NOHATUSIMM:
[OCIIEI0BATEILHOCTD, CIIOCOOBI
3aJlaHus
MOCJIEI0BATEIbHOCTEH;
MOHOTOHHBIEC U OIPaHUICHHBIE
MOCIIEA0BATENIbHOCTH;
MCCIIEIOBATh
[OCTIeI0BATEIbHOCTH Ha
MOHOTOHHOCTb 1
OrPpaHUYCHHOCTD.

[MoxyuyaTh npeacTaBIeHne 00
OCHOBHBIX HJIESIX aHAJIU3a
0ECKOHEYHO MaJIbIX.

/laBaTh onpeneseHue
apudmeTndeckon u
TEOMETPUYECKOM IIPOIPECCUM.
/loka3bIBaTH CBOMCTBA
aprudMeTHIeCKOi 1
reOMETPUUYECKON IPOrpeccuH,
HaXO0AUTb CYMMY YJICHOB
MPOTPECCHH, a TAKIKE CYMMY
YJIEHOB OECKOHEYHO
[yOBIBaIOIIEi FeOMETPHUYCCKOM
MPOTPECCHH.

HMcnoab30BaTh NPOrpeccun
IS peLIeHus 3a1a4
MPUKJIATHOTO XapaKTepa.
[pumensiTs popmyry
CIIOHBIX TPOLIEHTOB AJIs
[peLIeHus 3a1a4 U3 peajabHOU
[PAKTUKH

HenpepriBHbIE

(byHKLIMH.
[TponzBoanas (20 )

HenpepeiBable GyHKINU U UX
cBoiicTBa. Touka paspsiBa.
ACUMIITOTHI TPaHIKOB
¢ynkuuii. CBoiicTBa QyHKIIMIHA
HENpEePbIBHBIX Ha OTPE3KeE.
MeTo1 UHTEPBAJIOB J1JId

CIICHNA HCPAaBCHCTB.

OnepupoBaTh NOHATUSIMMU:
(hyHKUUS HEeTIpepbIBHAs Ha
OTpe3Ke, TOYKa pa3pbiBa
(yHKUINH, aCUMIITOTa rpaduKa
¢ynkuuu. lIpumeHaTsL
CBOMCTBA HENPEPHIBHBIX
(bYHKIMI JUIs peleHuns 3a1ad.




IIprmeHeHne CBONCTB
HENPEPbIBHBIX QYHKIMH A5
[pelIeHus 3aau.

IIepBas u BTOpas
[IPOU3BOIHBIE (DYHKIHH.
Ormpenenenue,
TEOMETPUYECKUN U
(hU3UIEeCKUI CMBICTT
MPOM3BOAHON. YpaBHEHUE
KacaTeIbHOH K rpaduKy
¢ynkuuu. [IpousBoanble
PIIEMEHTAPHBIX (QYHKIHH.
IIpou3BoaHast CyMMBI,
MPOU3BECHMS, YACTHOTO U
KOMITO3UIIMH (DYHKITHI

OnepupoBaTh NOHATHSIMM:
TepBasi ¥ BTOpasi IPOM3BOIHBIC
(hyHKIMY; TOHUMATh
(brznueckuii u
TeOMETPUUYECKUIN CMBICIT
MPOM3BOJIHOM; 3aMUCHIBAThH
[YpaBHEHHE KacaTeJIbHOM.
BpI4ucasaTh IPON3BOIHbIE
CYMMBEI, IPOM3BEICHUS,
MacTHOTO ¥ CIOKHOU (YHKIHH.
M3y4yaTh NpOU3BOIHBIC
HIIEMEHTAPHBIX (PYHKIIAH.
HMcnosb3oBaTh
TEOMETPUYECKUN U
(hr3MaeCKUit CMBICIT
MPOU3BOAHON JIsl pELICHUS
Bajaqy

[ToBTOpEHUE,
000011IEHHE,
cHUCTEeMaTH3aIus
3HaHUil (3 1)

(OCHOBHBIE TIOHATHS Kypca
anreOphl 1 Hava
MaTeMaTh4ecKoro anammsa 10
Kj1acca, 0000IIeHIE U
CHUCTeMaTH3alus 3HaHUH

HpI/IMeHSITI) OCHOBHBIC ITOHATUA
Kypca anreOpsl 1 Hada
MaTEMAaTUYECKOTO aHAJIN3A JJIs
[peLIeHus 3aa4 U3 peaibHOU
PKU3HU

M APYTUX HIKOJBbHBIX JUCHUIIINH

[ToBTOpEHUE,
000011IEHHE,
cHCTeMaTHU3aIUs
3HAaHUH

(59)

OCHOBHBIC MIOHATHA Kypca
anreOphl U Hava
MAaTEMaTHYECKOTO

ananu3a 10 kiacca,
0000IIIEHAE U CUCTEMATU3ALINS
BHAHWI

HpI/IMeHSITI) OCHOBHBIC ITOHATUSA
Kypca anreOpsl 1 Hada
MaTEMATUYECKOIO aHAJIN3a JJIs
[peLeHus 3aa4 U3 peaabHOU
PKU3HU U JIPYTHUX IIKOJIBHBIX

MMpeaAMCTOB

11

KJIaCcC

bazoBeiii ypoens (102 gacoB)

VYrayoneunsiit yposens (136

YacoB)

IHazBanue pazneina
(Tembl) (KOIMYECTBO

OcHOBHOE cofiepKaHue
pa3zaena (TeMbl)

OCHOBHBIE BHBI I€ITEIILHOCTH
00y4aroIUXCs

Haszeanue pazaena
(TembI) (KOTMYECTBO

OCHOBHOE cojiep)KaHne
[pazaena (Tembl)

OCHOBHBIE BUIBI AESITEILHOCTH
00yJaronuxcst

JACOB) JacOB)
Crenens ¢ CreneHs ¢ palOHaJIbHBIM DopMyJIMPOBATD, 3AIUCHIBATH
[PaLlMOHAJIEHBIM noka3atesieM. CBoiicTBa B CIMBOJIMYECKOU (hopMe n
[TOKA3aTeJIEM. CTEIIEHHU. WJUTIOCTPUPOBATH IPUMEPaMU
[Toxa3arenbHast [IpeoOpasoBaHue BEIpa)KEHUH, [CBOIICTBA CTENEHH.

(yHKITHSL. coepKalMx panvoHanbHble  [[IpUMEHSITH CBOICTBA CTEIICHU
[Ioka3aTenbHbIE crerneHu. ITokazarenpHele ISt TpeoOpazoBaHuUs

[YpaBHEHUS U YpaBHEHUS 1 HEPABEHCTBA. BBIPAKEHUMN.

HEpaBEHCTBA [loxa3zarenbHas QyHKIMs, e€  |[@OpMYyJIUPOBATDH U

(12 q) CBOIicTBa U TpaduK WLTIOCTPUPOBATH IrpadUuecKu

CBOMCTBA OKAa3aTEILHOU
¢yHakin. PemaTts OCHOBHBIE
THIIBI ITOKA3aTCJIIbHBIX

YpaBHEHUH U HEPABEHCTB.




Hcenmonb3oBaTh NM(ppPOBLIE
pecypcbl ISl TOCTPOEHUS
rpadukoB QYHKUIUH U U3yUCHUS
VX CBOMCTB

Ulorapudmmueckas [lorapudm ancna. [ecsatuansie @opmyanpoBaTs, 3alMCbIBaTh [IppalinoHanbHbIE, OcHOBHBIC MeTOBI perieHns [[IpuMeHsITh CBOMCTBA
(byHKLHS. M HaTypaJibHbIE JOrapu(Mbl. B CUMBOJINYECKOH hopme u MOKa3aTeJIbHbIE U [OKa3aTeNbHbIX U MOKa3aTeNbHON U
Ulorapudmudeckue [I[peoOpazoBaHue BEIpaKEHHUH, MJJIKOCTPUPOBATH IPUMEpaMH  [TorapupMHIECKHE lmorapupMUIEcKuX imorapudmuyeckoit pyHKIMN K
[YPaBHEHUS U COJEPKALINX JIOTapr(pMBbI. CBOMCTBa jJorapudma. HEPABEHCTBA HEPABEHCTB. [PEIIEHUIO TTOKA3aTENBHBIX U
HEpaBEeHCTBA Ulorapudmudeckre ypaBHeHHsT |BoInoaHATh npeoOpasoBanus (24 u) OCHOBHBIE METOJIBI peIICHHS [TOTapu(MUIECKUX HEPABEHCTB.
(12 v) 1 HEpaBEHCTBA. BBIpaXEHUH, COAepKaIUX MppaluOHAIBHBIX O00cHOBATH PABHOCHIIBHOCTD
Ulorapudmudeckast QyHKnus, prorapuMel. HEpPaBEHCTB. TIePEX0IOB.
e€ cBolicTBa U rpaduk DopMyIMPOBATH U ['pacdmyaeckre METOBI Pewmates uppayoHagbHbIE U
WLTIOCTPUPOBATDH rpadUuecKu [pEIICHHUS UPPALMOHANBHBIX, |[KOMOMHUPOBAHHBIC
CBOWCTBA JIOTapU(PMHUIECCKOM MOKa3aTeNIbHbIX U HEPaBEHCTBA, C TOMOIIbIO
¢ynkuun. Pemiath OCHOBHBIE lorapupMUIECKuX [PABHOCHIIBHBIX ITEPEXOJIOB.
THITBI JIOTapUPMHIECKUX YpaBHEHUH 1 HEPABEHCTB HMcnoab3oBaTh rpaduieckue
YpaBHEHUH 1 HEPABEHCTB. METO/Ibl U CBOMCTBA BXOSIIUX B
Hcnoab3oBats nugpoBbie YpaBHEHUE WK HEPABEHCTBO
pecypcesl Ui TOCTPOEHUS (yHKUMH JUTs peLIeHus 3a1a4n
rpaduKkoB QYHKIWH U U3yUCHUS
WX CBOMCTB.
3HAKOMHUTBCS C UICTOPHEN
a3BHUTHS MAaTEMATHKH
Tpuronomerpuueck [T puronomerpuyeckue OnepupoBaTh NOHATHEM ['paduxu TpuUroHomeTpudeckue Mcnosb3oBate HUGPOBLIE
e QyHKIMK ¥ UX  |(pyHKIMH, UX CBOMCTBA U nepuogrueckas QyHKIus. TPUTOHOMETPUYECKUX  |QYHKIMH, UX CBOICTBA U pPecypcsl Ui OCTPOEHUS
rpaduky. rpaduKy. CTpouTh, AHAJIM3UPOBATH, (byHKLUI. rpaduKy. rpauKOB TPUTOHOMETPHUECKUX
Tpuronomerpuueck [[Ipumepst cpaBHHMBATH rpaduKu Tpuronomerpudeckue |OTOOp KOpHEH (hYHKIIMU B U3yYCHUS X
i€ HEpaBEHCTBA TPUTOHOMETPUIECKUX TPUTOHOMETPUYECKUX (HYHKLUH. [HEpaBEHCTBA TPUTOHOMETPHUYECKUX CBOICTB.
(9 v) HEPABEHCTB DopMyIHPOBATH U (14 4) YPaBHEHUH C IIOMOIIBIO Pemiath TpUrOHOMETPUIECKIE
WLTIOCTPUPOBATDH IrpadUuecKu TPUTOHOMETPHUUYECKOH [YPaBHEHHUS U OCYILIECTBIATH
CBOIICTBAa TPUTOHOMETPUUECKHUX OKPY>KHOCTH. 0TOOp KOpHEH C MOMOIIIBIO
(byHKLMI. Pemenue TPUTOHOMETPHUYECKON
Pewmarte npocreiine TPUTOHOMETPUUYECKUX OKPYKHOCTH.
TPUTOHOMETPUYIECKHE HEpPaBEHCTB IpumeHATH HOPMYITBI
HEPAaBEHCTBA. TPUTOHOMETPHH AJISl pEeLICHUS

Hcnoab3oBaTh rpaduku 1is
[pEIIeHNs] TPUTOHOMETPHYECKUX
HEPaBEHCTB.

Hcnoans3oBaTs HHPPOBLIE
pecypcesbl i TOCTPOEHUS
rpaduKoB QYHKIUH U U3yUCHUS
KX CBOMCTB

OCHOBHBIX THIIOB
TPUTOHOMETPHUIECKUX
HEPaBEHCTB.
Hcnmonb3oBaTh NH(PpPOBHIE
pecypcebl A1 IOCTPOSHUS U
rcclieIoBaHus rpaduKoB

byHKIHI




KOMHJ’IGKCHBIG qucia
(10 1)

KomMmuiekcHsle uncna.
AnreOpandeckas u
TPUTOHOMETpUYECcKask POPMEI
3anyucu KOMIUIEKCHOTO YHCHa.
ApuMeTHIECKHE OTIePAITHH
C KOMIUIEKCHBIMH YHCIIaMU.
N300pakeHre KOMIUIEKCHBIX
YrCesl Ha KOOPJAUHATHOM
mockocTH. Popmyna
Myaspa. Kopau n-oit
CTETIEHH U3 KOMIUIEKCHOTO
qHca.

IIpuMeHeHrEe KOMILJIEKCHBIX
YHCeN TS pelIeHus
(hrznueckux u
FEOMETPUUYECKHX 3a/1a4

OnepupoBaTh NOHATHSIMM:
KOMIUIEKCHOE YUCIIO U
MHO>KECTBO KOMIUIEKCHBIX
gHCed.

IIpencTaBiasiTh KOMIUIEKCHBIE
YUCIIa B alTeOpandecKoi u
TPUTOHOMETPUYECKOH (opme.
BeinoaHsaTe apudmMeTnyeckue
oIepany ¢ HUMH.
N300paxaTh KOMITJIEKCHBIE
YHCIia Ha KOOPJUHATHOM
MJIOCKOCTH.

IpumensaTs popmyny Myaspa u
MOJTy4aTh NMPEACTABICHHE O
KOPHSIX N-Oi CTENECHHU U3
KOMIIIEKCHOTO YHCA.
3HAKOMHUTBCS C IPUMEpPaMU
MPUMEHEHNS KOMIUIEKCHBIX
MHCENT IS PELIeHUs
FEOMETPUUYECKUX B (PU3UIECKUX

Bagad




[IpousBogHas.
[IpumeHeHue

[TPOU3BONHOMN
(24 v)

HenpepbiBable QyHKINH.
MeTon UHTEpBAJIOB NS
[pEILICHHUS HEPaBEHCTB.
[TpousBogHast GyHKINH.
["eomeTprueckuii u
(hHM3UIECKII CMBICTT
[TPOU3BOJIHOM.

[Tpon3BogHBIE TEMEHTAPHBIX
¢ynaxwii. [Ipon3BonHas
CYMMBI, IPOU3BECHUS,
YaCTHOTO (PYHKIIHIA.
[IpuMeHeHrEe MPOU3BOIHOM K
MCCIICIOBaHNIO (DYHKITHIA Ha
MOHOTOHHOCTb U SKCTPEMYMBIL.
HaxoxneHue

HAUOOJBIIETO U HAUMEHBIIIETO
3Ha4YeHUs (QYHKIIMK Ha OTpE3Ke.
[IpuMeHeHrEe TPOU3BOIHOM IS
HAXO0K/IEHUS HAWITYYIIIEero
[PCHICHUA B MIPUKIIATHBIX
3ajavax, Ui ONpeaeIeHUs
CKOPOCTH TIpOIIecca, 3aJaHHOTO
(hopmyJioii niu rpadukomM

OnepupoBaTh NOHSTUSIMU:
HenpepbIBHAS (DYHKIIHS,
MPOU3BOAHAS (DYHKITUH.
HMcnonb30BaTh TEOMETPUUECKUI
1 (HU3UIEeCKUI CMBICTT
MPOU3BOIHOM JIJIs1 PEIIEHUS
3anmay.

HaxoauThb Npou3BOIHbBIC
DIIEMEHTApHBIX (YHKIIHA,
BBHIYHCIIATH POU3BOIHBIC
CYMMBI, TIPOU3BEACHUS,
MaCTHOTO (pyHKITHIA.
Hcnonab30BaTh MPOU3BOIHYIO
TSt uccenoBanus (QYHKIIUH Ha
MOHOTOHHOCTPH U IKCTPEMYMHEI,
MPUMEHSTE PE3yIbTATHI
MCCIIEOBAHUSI K TIOCTPOCHUIO
rpadukoB.

IIpuMeHATH IPOU3BOIHYIO IS
HaXO0XICHUA HAUITYy4lICTO
[PCHICHUA B IPUKJIAJIHBIX, B TOM
quCITe
COITMATPHO-DKOHOMHUYECKHX,
3amadax. 3HAKOMUTKCS C
MCTOPHUEH pa3BUTHS
MaTEMaTHYECKOTO aHAIH3a

HccnenoBanue
(b yHKITHH

C IMIOMOII[LIO
[TPOU3BOJIHOMU

(22 1)

[IpumeHeHne Npou3BOTHON K
MCCIIeTOBaHMIO (DYHKITHIT Ha
MOHOTOHHOCTD H
PKCTpeMyMbl. HaxoxneHue
HanOOJIBILIETO U
HAaNMEHBIIIEr0 3HaUCHUS
HenpepbIBHON (QYHKINN Ha
OTpE3Ke.

TIpumeHeHre NPOU3BOHOM
UTsT HAXOXKICHUS
HAWTYYIIEro peleHus B
MPUKIIAJHBIX 3a0a4ax, IS
OTIpEICIICHHSI CKOPOCTH H
YCKOpEHHs mpoliecea,
3alaHHOTO (HOPMYIION HITH
rpadukom

Komnozunus GyHKIn.
['eomeTprdeckue oOpa3sl
YpaBHEHUH U HEPABEHCTB HA
KOOPAMHATHOM MJIOCKOCTH.

CtpouTthb rpaduKk KOMIIO3ULIUU
(hyHKITHI ¢ TOMOMIBIO
PIEMEHTAapPHOTO UCCIIEIOBAHUS U
CBOWCTB KOMIIO3UIIUH.
CTpouTh TECOMETPUICCKIC
00pa3sl ypaBHEHUH U
HEpaBEHCTB Ha KOOPIMHATHON
[IIOCKOCTH.
M cnoJib30BaTh NIPOU3BOJHYIO
U1 MccaeqoBaHus QyHKINUU Ha
MOHOTOHHOCTB M 9KCTPEMYMBI;
HaXOAWUTh HauOOJbILEE U
HarMEHbIIIee 3HAYCHUS PYHKIHN
HEIIPEPBIBHOM Ha OTPE3KE;
cTpouTh rpadukn GyHKINI Ha
OCHOBaHMM IPOBEAEHHOTO
MCCIIEIOBAHUSI.
M cnmoJib30BaTh OPOU3BOJHYIO
11 HAXOXKICHUSI HAWTyIIEeTO
[PCIICHUA B IPUKJIIAJHBIX, B TOM
YHCIIe COLMANbHO-
PKOHOMHMYECKHX, 3a7a4dax, JUis
OTIpeieNIeHHsI CKOPOCTH U
[yCKOpeHus Tporiecca, 33JaHHOTO
hopmyitoit i rpadukoM.
[MoayyaTh npeacTaBjieHHe O
[IPUMEHEHUH IIPOU3BOHOM B
A3JIMYHBIX OTPACIISIX 3HAHUM

MuTterpan u ero
MPUMEHEHUS

(9 1)

[TepBooOpaznas. Tabnuma
nepBOOOpa3HBIX.

MHTerpai, reoMeTpHYECKUN U
(bU3NYECKUIT CMBICII HHTETpaIa.
Borauciienne nHTErpaia 1mno
(dopmyisie HproTona—
Uleri6HuLa

OnepupoBaTh MOHATUSIMU:
nepBooOpa3Hasi, MHTErpai.
Haxoauthb nepBooOpa3sHbIe
DIIEMEHTAPHBIX (DYHKIIHHA;
BBIYHCIIATH MHTETPAJ 1O
(dopmyiie HeroTona—1JlelOHuIIa.
3HAKOMHUTBLCS ¢ HCTOPHEit
[Pa3BUTHS MaTEMaTHYECKOTO
aHaM3a

[lepBooOpazHas u
WHTErpal

(12 1)

[lepBooOpazHas, OCHOBHOE
CBOWICTBO TIEPBOOOPA3HBIX.
[TepBoobpazHbie
PIIEMEHTAPHBIX QYHKIHH.
[paBrina HaXOXKAECHUS
[epBOOOPa3HBIX.

Murterpain. I'eomeTprueckuii
CMBICJI HHTErpaja.
Brrunciienue onpeenéHHOro
MHTEerpasia mo hopmyJie
Hrrorona — JleitOHuIa.
[MpumeneHne uaTErpaNa s
Hax0JECHUS IIoIaaei

MI0CKUX GUryp u 00bEMOB

OnepupoBaTh NOHATHSIMH:
repBooOpa3Has v OnpeaeaEHHbBIN
uHTerpain. Haxoaure
nepBOOOpa3HbIE AIEMEHTAPHBIX
(YHKIHMI ¥ BBIYUCIISITh UHTETPa
no ¢popmyne Herorona —
JleitOHumA.

HaxonuTs miomaay miockux
(buryp 1 00BEMEI TEI C
MOMOUIBIO ONPEIETEHHOTO
MHTErpaa.

3HAKOMHTBCS C MATEMaTHYECKUM
MOJICITUPOBAHUEM HA MPUMEPE
muQepeHInaNBbHBIX YpPaBHEHUH.




FEOMETPUUYECKUX TEIL.
TIpumepsl pereHuit
muddepeHInanbHbIX
ypaBHEHUI. MaTeMaTtnueckoe
MOJEIUPOBAHUE PEaTIbHBIX
MPOLIECCOB € MOMOIBIO

IMosry4aTs mpeacTaBJIeHHE O
BHA4YCHUH BBEJCHMS IIOHSITHSA
MHTETpaja B pa3BUTUU
MaTeMaTHKU

muddepeHInanTbHbIX

lypaBHEHUI
CucTeMbl CHUCTeMBI TMHEHHBIX OnepupoBatb nousitusiMu:  |(Cucremsl CucTemMa ¥ COBOKYNHOCTh  (ONepHpOBaTh MOHATUHSIMM:
ypaBHeHui (12 4)  |ypaBHEHHIA. cHCTeMa JIMHEHHBIX ypaBHEHUH HPALMOHAIIBHBIX, ypaBHEHHH. CHCTEMa M COBOKYITHOCTb

Pemienme nmpukIagHbIX 3a/1a4
C TIOMOIIIBIO CUCTEMBI
NMUHEHHBIX YpPaBHEHUM.
CucreMbl 1 COBOKYITHOCTH
LIEJIBIX, PALIMOHANIBHBIX,
MpPpaLNOHANBHBIX,
MOKa3aTeJIbHBIX,
lorapu(MUYECKUX ypaBHEHUIA
1 HEPABEHCTB.
Hcnonb3oBanue rpadukoB
(YHKIMIA TS peIeHus
YPAaBHEHUH U CHCTEM.
[IpuMeHeHre ypaBHEHUH,
CHCTEM U HEPaBEHCTB K
[PEIIEHUI0 MAaTEeMaTHIECKIX
Bagad v 3aa4 U3 pasInIHbIX
oOJacTell HAyKH U peanbHOI
PKU3HH

e€ peleHue.

Hcnonb30BaTh cUCTEMY
IMTMHENHBIX ypaBHEHUH 1715
[peIIeHus MPaKTUIECKUX 3aa4.
HaxoauTsb penieHus
MPOCTEUIINX CUCTEM

1 COBOKYITHOCTEH
[palliOHANbHBIX YpaBHEHUH U
HEPaBEHCTB.

Hcnoab3oBath rpaduku
(YHKIMIA TS peIeHUs
YpaBHEHUI.

MoaeaupoBaTh peajbHbIe
CUTYyaIllu Ha SI3bIKE anreOpsbl,
COCTAaBJISITH BBIPAKEHHUS,
YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI TI0 YCJIOBHIO 3a/1a4H,
MCCIIEIOBATh TIOCTPOEHHBIE
MOJIEIIN C UCIIOJIb30BaHUEM
anmapara anreopsl

MppanrioHaTbHBIX
MOKa3aTelIbHBIX U
morapuMuIecKux
YpaBHEHU I

(12 )

IPaBHOCHIIBHBIE CUCTEMBI U
CHUCTEMBI-CIIEACTBHS.
OCHOBHBIE METOIBI PEILIEHUS
CHUCTEM U COBOKYITHOCTEMN
[PallMOHANBHBIX,
MppalOHAIbHBIX,
MOKa3aTeNIbHbIX U
imorapudmMuyecKux
ypaBHEHUH.

IIpuMeHeHrEe ypaBHEHU,
CUCTEM U HEpaBEHCTB K
[PEIIEHNI0 MaTEMaTHYECKUX
3a/ad U 3aJa4 U3 Pa3InIHbIX
o0acTell HAyKU U peanbHON
PKU3HHU, MHTEPIIpETalns
[TOJIyYE€HHBIX PE3yJIbTaTOB

YpaBHEHHH 1 HEPABEHCTB;
[pEILIEHHE CHCTEMBI HIIH
COBOKYITHOCTH; PaBHOCHJIbHbIE
CHCTEMBI 1 CUCTEMBI-CIICICTBHSL.
HaxoauTh pelieHus cucTeM U
COBOKYIHOCTEH LENBIX
[pallMOHAJIBHBIX,
MppalOHATBHBIX,
[OKa3aTeIbHbIX U
imorapuMHUYECKUX ypaBHEHUHA U
HEPaBEHCTB.

IIpuMeHsITH CCTEMBI
YpaBHEHHH K PEIICHHIO
TEKCTOBBIX 32J1a4 U3 Pa3IHYHBIX
oOJactell 3HaHUI U peaTbHON
PKU3HH; MHTEPIIPETUPOBATD
MOJTy4YECHHBIE PEIICHHS.
Hcnoab3oBaTh HuppoBbIE

pecypcsl

HarypanbHble 1
L[EJIBIE YUCIIa

(6 1)

HatypanbpHble U LieTbIe YUCIIA B
Bajia- yax M3 peaibHOM KHU3HHU.
[Ipu3HaKy AETUMOCTH LETBIX
qucen

OnepupoBaTh NOHATHSIMH:
HaTypaJIbHOE YHCII0, LIEJIOe
YHCIIO.

Hcnonb30BaTh NIPU3HAKU
IMeJIMMOCTH LIEJIBIX YUCeT,
[pa3ioXeHNe Yrciia Ha MPOCThIe
MHO>KUTEINN IS pelIeHns 3a1a4

HatypanbeHble U Lemble
qucia

(10 )

HatypanbHble U Liesnble
uucna. [Ipumenenue
IPU3HAKOB JEJIUMOCTH LIEIBIX
aucenr, HOJl u HOK,
OCTaTKOB 10 MOJYJIIO,
anroputMma EBknuaa muid
[peLIeHNUs 3a/1a4 B LIEJIbIX
qucax

OnepupoBaTh NOHATUAMM:
HaTypaJIbHOE U LIEJI0€ YKCIIO,
MHO>KECTBO HaTYpaJIbHBIX U
LIEJIBIX YUCEIL.

M cmosb30BaTh NpU3HAKU
MEJTMMOCTH LIENIBIX YHCETT;
octaTku 1o moxnyio; HO n
HOK naTypanbHBIX 4ncen;
anroput™ EBknnaa uid pemeHus
Bazad.

3anuchIBaTh HaTypaJIbHBIEC YHCIA

B pa3JIMYHbIX ITOSUIIMOHHBIX




CHCTEMAX CUHUCJIICHUA

3anaun
c mapameTpami (16 4)

ParinoHanbHBIC,
MppalroHaIbHBIE,
MoKa3aTeybHbIE,
imorapudmuyeckue u
TPUTOHOMETPUYECKHUE
ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI C ITapaMeTpamHu.
ITocTpoeHue u uccieI0BaHuE
MaTeMaTUYeCKUX Moienen
[pE€aJIbHBIX CUTYallUl ¢
[TOMOILBIO YPaBHEHUM,
CUCTEM YpaBHECHUU U
HEpPaBEHCTB C MapaMeTpaMu

Bb10upaTh criocod pereHus
[pallMOHAIbHBIX,
MppantoOHaIbHBIX,
MOKa3aTENIbHBIX,
lorapuMUIECKUX U
TPUTOHOMETPUYECKUX
YpaBHEHUI U HEPABEHCTB,
CoJIeprKaIlX MOIYIH U
[apameTpsl.

IMpuMeHATH TpadUIeCKUC U
AHAJIUTHYCCKUEC METOABI JI4A
[pelIeHUsl ypaBHEHUN U
HEpaBEHCTB C MapaMeTpamH, a
TaKKe uccienoBanue QpyHKIUN
METOAAMU MAaTEMATUYCCKOI'O
aHaM3a.

CTpouTh M HCCIEA0BATD
MaTeMaTH4YeCcKUe MOJIETH
[PEAJIBHBIX CUTyallMi C TOMOIIBIO
ypaBHEHUH, HEPABEHCTB U
CHCTEM C TTapaMeTpamMu

[loBTOpEHME,
000011IEHHE,
CHUCTeMAaTH3auUs
sHaHuit (18 u)

OCHOBHBIE IOHATHS Kypca
anreOphl U Hava
MaTeMaTHYeCKOTO aHAIIN3a,
0000IIeHNE U CHCTeMAaTH3aIINs
BHAHUN

PemaTth npukianHeie 3a1a4d U3
[Pa3IMYHBIX 00JIACTEH HAYKHU U
[PEATEHOM KU3HU C TTOMOIIBIO
OCHOBHBIX TTOHSITUH Kypca
anreOphl U Hava
MaTEMaTHYECKOTO aHATH3A.
Be10mpaTh onTHMaNbHBIE
CIIOCOOBI BBIYHCIICHUH.
Hcnonb30BaTh /s pelIeHUs
3ajiay ypaBHEHUs, HEPABEHCTBA U
CHCTEMbI YpPaBHEHUM, CBOMCTBA
¢byHkumii 1 rpadukoB

[ToBTOpEHUE,
000011IEHHE,
cHCTEMaTH3aLHMs 3HAHUI
(16 1)

(OCHOBHBIE ITIOHATHUA U
METOJIbI Kypca, 0000IIeHNE 1
crcTEMaTU3alUs 3HAHUI

MopeMpoBaTh peajbHble
CUTYyalllH Ha SI3bIKE areOpsl,
COCTaBIISTH BBIPAXKCHMUS,
YpaBHEHHSI, HEpAaBEHCTBA U X
CHCTEMBI 110 YCJIOBHIO 33JIa4H,
MCCIIEIOBATh IIOCTPOCHHBIE
MOJIEJIH C UCTIONb30BAHUEM
ammapara anreopsl,
WHTEPIPETUPOBATH MOITYYECHHBIH
[pe3yJIbTaT.

IpuMeHATH QYHKITUH IS
MOJIETTMPOBAHNS U UCCIIETOBaHMS
[peaJIbHBIX IIPOLIECCOB.

PemaTs npukiaaHbie 3aa4u, B
TOM YHCIIE€ COIMATHHO-
PKOHOMHYECKOT0 U (PU3UUECKOTO
XapakTepa, CPeACTBAMH alTeOPhI
M MaTeMaTHYeCKOTO aHaJIn3a




PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»
IHOACHUTEJIBHAA 3AIIUCKA

['eomeTpus siBiseTCs OAHUM M3 0A30BBIX IIPEIMETOB HAa YPOBHE CpeIHEro oo1iero oopazoBaHus,
TaK Kak 00ecreyrBaeT BO3MOXKHOCTh U3YUeHHSI KaK JUCIUIUINH €CTeCTBEHHO-HAYYHOW HAIIPaBIEHHOCTH,
Tak U ryMmaHuTapHod. Jlormyeckoe wbluieHue, (opMupyemMoe MNpu H3YyYEeHUH OO0ydaromuMUCs
MOHATUMHBIX OCHOB I'€OMETPUU U MOCTPOEHUM LENOYKH JIOTMYECKUX YTBEP)KJIEHUH B XOJ€ PELICHUS
reOMETPUUYECKUX 3aJ1a4, YMEHHUE BBIJIBUTATh U OIPOBEPIaTh FMIIOTE3bl HEMOCPEICTBEHHO UCIIOIb3YHOTCS
IIPU PEUICHNH 33/1a4 €CTECTBEHHO-HAYYHOT'O IIMKJIA, B YACTHOCTHU M3 Kypca (PU3HKH.

Llens ocBoeHMs MporpamMmbl yueOHoro Kypca «I'eomerpusi» Ha 6a30BOM ypoBHe OOyueHUS —
0011e00pa3oBaTeIbHOE H OOMIEKYIBTYPHOE PAa3BUTHE O0YUAIOIINXCS Yepe3 00eCIeYeHEe BO3MOKHOCTH
MPUOOPETEHUS U UCIIOJIb30BAaHHUS CHCTEMAaTHUYECKUX F€OMETPHUUECKUX 3HAHUMN U IEHCTBUH, crieln(PUUHBIX
re€OMETPUH, BO3MOXHOCTHU YCIIEUTHOTO MPOJI0JLKEHUST 00pa30BaHus MO CIIEHUATbHOCTSIM, HE CBA3aHHBIM
C MIPUKJIAIHBIM UCTIOJIb30BaHUEM reoMeTpuu. Llenb ocBoeHMs MporpaMMbl yueOHOTo Kypca «I'eomeTpus»
Ha yriy0JéHHOM YPOBHe — Pa3BUTHE MHUBUIYaJbHBIX CIOCOOHOCTEHN 00yUaromuXxcst Ipyu U3y4eHUN
reOMETPHH, KaK COCTaBJSIOMIEH TpeaMeTHOW obOmactn «Marematnka W WHQPOpPMATHKa» Yepes
o0ecriedeHrne BO3MOKHOCTH ITPHOOPETEHNUS M UCTIOIB30BaHUS 00JIee TITyOOKHX TeOMETPUYECKIX 3HAHUN
U JeHcTBUM, crnenu(UYHBIX TE€OMETPUU, M HEOOXOAMMBIX JJIsi YCIEUIHOro MNpOQecCHOHAIBHOIO
00pa3oBaHMsl, CBA3aHHOTO C UCMOJIb30BAaHUEM MAaTEMAaTHKH.

JlocTrxeHne e 0CBOSHUS MPOrpaMMbl 0OECTIEUNBAETCS PEIIEHUEM COOTBETCTBYIOIIMX 3a/1au.
[IpuopurerHpiMu 3agadamMu OcBOeHMs Kypca «l'eomerpun» Ha 0a3oBom ypoBHe B 10—11 kmaccax
SIBIISTFOTCSL:

— (opMupoBaHUe MpPEACTaBICHUS O T€OMETPUM KaK 4acTH MUPOBOM KyJIbTYpbl M OCO3HaHHE €&
B3aUMOCBSI3H C OKPYKarOLUM MUPOM;

— ¢opMupoBaHUEe TMPEACTABICHUS O MHOTOTPAaHHHKAX M TENax BpalleHHUs KaK O BaKHEHIIHMX
MaTeMaTHYECKUX MOJIEIISX, TO3BOJISIOLIUX ONUCHIBATh U U3Y4aTh Pa3HbIE BJICHUS OKPYKAIOIIETO
MUDA;

— ¢opMupoBaHHE YMEHHsI paclo3HaBaTh Ha YepTekKax, MOJAENAX U B pealbHOM MHpE
MHOTOTPaHHUKU U TeJla BPALICHHUS;

— OBIQJICHHE METOJaMHU pEIIeHHUs 3a/lad Ha MOCTPOSHHUS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
duryp;

— (¢opMupOBaHHE YMEHHs ONEPUPOBATH OCHOBHBIMU MOHATHSIMM O MHOTOIPAaHHUKAX M Telax
BpAIIEHUsI U UX OCHOBHBIMHU CBONCTBAMU;

— OBJIAJICHHUE AJITOPUTMAMHU PELICHHUsS] OCHOBHBIX THIOB 3a7a4; (OPMUpPOBAHHE YMEHUS MPOBOJIUTh
HECJIOXKHBIE I0Ka3aTeIbHbIE PACCYKIEHUS B XOJI€ PEIICHUS CTEPEOMETPUUYECKUX 3a4a4 U 3aa4 C
MIPaKTUYECKUM COZCPKAHUEM;

— Ppa3BUTHE MHTEUIEKTYaJIbHBIX W TBOPYECKUX CIOCOOHOCTEH oOydaroluxcs, MO3HaBaTeIbHON
AKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBILIJICHUS;

— ¢opmupoBanue  (GYHKIIMOHATBHOW  TI'PaMOTHOCTH, PEJIEBAHTHON TEeOMETPUHU: yMEHHE
pacro3HaBaTh POSBICHUS T€OMETPUUECKUX TOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEN B pealbHBIX
KU3HEHHBIX CHUTYyallUsIX U TpPH MIYYEHUU JAPYTUX YUEOHBIX TPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHMpOBaTh MX Ha SA3BIKE T'€OMETPHUM U CO3/1aBaTh
reOMETPUYECKHUE MOJIEIH, MPUMEHSITh OCBOCHHBIM T€OMETPUYECKHUIl ammapaT sl pelieHHs
MPaKTUKO-OPUEHTHPOBAHHBIX 33]1a4, HHTEPIPETUPOBATH U OL[CHUBATH IMOJTYYECHHBIE PE3yNbTATHI.

[IpuopuTeTHBIME 3aZjauaMu Kypca TE€OMETpPHUH HAa YIJIY0J€HHOM YPOBHe, DAaCIIUPSIONINMH U



YCHIIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SIBIISTFOTCSI:

— pacumMpeHue TPEACTABICHUSI O TEOMETPHH KaK 4YacTH MHUPOBOW KYJIbTYpHl U (HhOpMHUpOBaHHE
OCO3HAHUS B3aMMOCBSI3M T€OMETPHUH C OKPYKAIOIIINM MHPOM;

— (dopmupoBanre mpencTaBieHHsT O TPOCTPAHCTBEHHBIX (QHrypax Kak O BaKHEHIINX
MAaTCMAaTUYCCKUX MOACIIAX, ITO3BOJIAIOINUX ONMMCHIBATD U U3Yy4aTh PA3HLIC ABJICHUA OKPYXKAIOLICTO
MHUpa; 3HAHWE TMOHATUHHOrO ammapara o pasaeny «CTepeoMeTpus» MIKOJIBHOTO Kypca
TeOMETPHH,

— (dopmupoBaHre yMeHHS BIIaJIeTh OCHOBHBIMH TOHSTHSIMH O TIPOCTPAHCTBEHHBIX (PUTYpax M MX
OCHOBHBIMH CBOWMCTBAaMH; 3HaHUE TEOpeM, (POpMyJ U YMEHHE UX IPUMEHATh; YMEHHUS TI0KA3bIBATh
TEOPEMBI U HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHUS 3a/1ay;

— (dopmupoBaHre yMeHHs paclo3HaBaTh Ha YEPTEXkax, MOJACISIX W B pPEATBHOM MHpE
MHOTOTPaHHUKU U TeJla BPAIlleHUs; KOHCTPYHUPOBATHL N€OMETPUYECKUE MOIEIIH;

— q)OpMHpOBaHI/Ie IMOHMMAaHHA BO3MOXHOCTH AKCHUOMATHYCCKOI'O IOCTPOCHHUA MATCMATHYCCKUX
TeopHii; HopMUpOBaHIE TOHUMAHHSI POJIH aKCHOMATHKH TIPU MIPOBEICHUN PACCYXKICHUH;

— q)OpMHpOBaHI/Ie YMCHHA BJIaACTh METOAAMU JOKA3aTCIBCTB U aJITOPUTMOB PCIICHUA, YMCHUA UX
NPUMEHSTh, TPOBOJUTH JO0Ka3aTEIbHBIC PACCYKICHUS B XOJC PELICHUS CTEPEOMETPHUECKUX
3a/1a4 ¥ 33124 C MPaKTHICCKUM CoJIepKaHrueM; (OpMUPOBAHUE MPEACTABICHUS O HEOOXOIMMOCTH
J0Ka3aTCjIbCTB IIpH 000CHOBAaHUN MaTEMAaTUYECKUX YTBep)KI[eHI/Ifl U pPOJIM aKCUOMATHUKH B
IIPOBEICHUH JIEIYKTUBHBIX PACCYKACHUM;

— PasBUTHUC u COBCPUICHCTBOBAHUC HHTCJUICKTYAJIbHBIX u TBOPYCCKUX crocoOHoOCTEH
oOyJaromuxcs, IMO03HAaBAaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHUM, KPUTUYHOCTH
MBIIIJICHUS, HHTEPECA K U3YUCHUIO I'COMCTPUH,

— ¢dopmupoBanue  (QYHKIIMOHAILHOW  T'PAMOTHOCTH, DPEJIEBAHTHOM  TE€OMETPHH:  YMEHUS
PacCIrio3HaBaTh NPOABJIICHUA TCOMETPHICCKUX HOH?[TPIﬁ, 00BEKTOB U BaKOHOMepHOCTeﬁ B pCaJIbHBIX
JKU3HEHHBIX CUTyallUsIX W TPU H3YYEHUHM JIPYyrUX Y4YeOHBbIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, MOJCITUPOBAHUS PEATbHBIX CHTYAIlMd, HCCIICIOBAHUS
IIOCTPOEHHBIX MOJENEN, HHTEPIIPETALIUH TIOJYYEHHBIX PE3YJIbTATOB.

OcHoBHBIE conepkarenbHble JUHUH Kypca «[eomerpuu» B 10—11 kmaccax: «MHOTOrpaHHUKHY,
«[IpsiMbIe 1 TUTOCKOCTH B MPOCTPaHCTBeY, «Tena BparieHus», «BeKTopbl U KOOPAWHATHI B TPOCTPAHCTBE»
«/IBmkeHus B mpocTpaHCTBe» (Ha yrayOjaeHHOM ypoBHe). DOpMHUpOBaHUE JIOTMYECKUX YMEHUM
pacmpezensercss He TOJIBKO MO COJEP>KaTENbHBIM JIMHUSM, HO U TI0 TOJ]aM 00Y4YeHHsI Ha YPOBHE CPETHETO
oO1mero oopa3oBaHusl.

OOmiee YnCIIO YacoB, PEKOMEHIOBAaHHBIX IS H3y4eHUs! yaeOHOTro Kypca «['eomeTpus» Ha 6a30BoM
ypoBHe — 102 gaca: B 10 kiracce — 68 wacoB (2 gaca B Hejenmo), B 11 kiracce — 34 waca (1 gac B Hezeno);
Ha yriy0JeHHoM ypoBHe, — 204 yaca: B 10 kiacce — 102 gaca (3 gaca B Hepemto), B 11 kmacce — 102
yaca (3 yaca B HEZIEIIIO).

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA PABOYEN ITPOT'PAMMBbBI
KYPCA (ITIO T'OAAM OBYYEHMUA)

[IpenmeTHbIC pe3ynbTaThl U3YUEHHSI TEOMETPUH Ha 0a30BOM YPOBHE OPUEHTHPOBAHBI HAa JOCTH)KEHUE
YPOBHSI MaTeMaTU4YECKOH TIPaMOTHOCTH, HEOOXOIMMOTO JUIsl YCIICIIHOTO PEIICHUs 3a/1a4 B peatbHOMH
KU3HU U CO3[IAaHUE YCIOBUM IS UX OOIIEKYIBTYPHOTO Pa3BUTHSL.

OcBoenne yuebHoro Kypca «I'eomerpusi» Ha 6a30BOM ypOBHE CPEIHEr0 00IIero 00pa30BaHUSs TOKHO



o0ecneunBaTh JOCTHKEHHUE CIAEAYIOUINX MTPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB:
10 kaacce
Ha 6a3oBom ypoBHe
— OmnepupoBath MOHATUIMU: TOUKA, IPSAMAas, INIOCKOCTb.
— IIpuMeHsTh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PEIICHUU T€OMETPUUECKHX 3a]1ay.
— OnepupoBath NOHATUSIMHU: NAPAIIIEIIBHOCTD U NEPIEHIUKYJIIPHOCTD MPSIMBIX U IJIOCKOCTEH.

— KraccuduuumpoBaTh B3aMHOE PacIIONOKEHHE MPSIMBIX U IFIOCKOCTEH B IIPOCTPAHCTBE.

— OmnepupoBarh MOHATUSAMU: JIBYTPaHHBINA Yo, TPaHU JBYTPAHHOIO yria, peOpo JABYIpaHHOTO YyIia;

JUHENHBIN yroJ IBYIPaHHOTO YIJia; TpajycHas Mepa ABYTPAaHHOIO yIiia.

— OHepI/IpOBaTB MMOHATHUAMU: MHOI'OI'PAHHUK, BBIHYKHBIﬁ u HGBBIHYKHBIﬁ MHOI'OI'paHHHUK, 3JIEMCHTEI

MHOI'OrpaHHuKa, HpaBHHLHLIﬁ MHOTI'OrpaHHUK.

— Pacno3HaBaTh OCHOBHBIC BUBI MHOI'OI'paHHHUKOB (HI/IpaMI/II[a; Ipu3ma, HpHMOYFOHBHLIﬁ

napajuiesienume, Kyo).

— KrnaccudummpoBaTh MHOTOTPAaHHWKH, BBIOMpAasi OCHOBAaHHS A KiacCH(PUKAIUKU (BBITYKIbIC U

HCBBIITYKJIBIC MHOT'OI'PAHHUKH, IMPABUJIBHBIC MHOTI'OIPaHHUKH, HNPSAMBIC W HAKJIOHHBIC IIPHU3MBI,
rapajuieIeUIIe b ).

— OHepI/IpOBaTI) IMMOHATHUAMU: CCKYyIIad IMJIOCKOCTb, CCUCHUEC MHOI'OI'PAaHHUKOB.

— OOBICHATE IIPUHIUIIBI IIOCTPOCHUA cequm“I, HCIIOJIB3YA MCTOA CJICOB.

— CTpOI/ITL CCUYCHUS MHOTI'OI'paHHUKOB METOJOM CJICA0OB, BBIIIOJIHATD (BLIHOCHBIC) IIOCKHEC YCPTCIKU U3

PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BU CBEPXY, COOKY, CHU3Y.

— Pemiate 3a7auuM Ha HaXO0XJICHUE ICOMCTPHUUCCKUX BCIIMYHUH II0 o6pa3uaM Wi aJIropurmam,

IMPUMCEHAA N3BECTHBIC AaHATTUTUYCCKUC METOJAbI IIPHU PCIICHHUU CTAHAAPTHBIX MAaTEMATUUCCKHX 3a/1a4
Ha BBIYUCICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH A0 HpﬂMOﬁ, OT TOYKH 0 IIIIOCKOCTH,
MCKAY CKPCIIMBAOIIMMHACA ITPAMBIMH.

— Pemate 3amaun Ha HaxXO0XXICHHUE reOMCTPHUYICCKUX BCJIWYHH 110 o6pa3uaM WK aJIropurMam,

IMPUMCEHAA N3BECTHBIC aHAJTTUTUYCCKUEC METOJAbI IIPHU PCIICHHUU CTAHAAPTHBIX MAaTEMATUUCCKUX 3a/1a4
Ha BBIYUCIICHHUEC YTJIOB MCKAY CKPCIIHUBAIOIIMUMUCA IPSAMBI- MU, MCKIY HpSIMOI\/JI " TIJIIOCKOCTBIO,
MCKAY IIOCKOCTAMU, IBYI'PDAHHBIX YIJIOB.

— Bpruncnate 00BEMBI M iomaigun HOBerHOCTeﬁ MHOT'OT'PaHHUKOB (an3Ma, HI/IpaMI/II[a) C

MpUMEHEHUEM (OpPMYJ; BBIYMCIATH COOTHOIICHUS MEXIY IUIOIIAJsIMU MMOBEPXHOCTEH, 00bEMaMu
MO1I00HBIX MHOTOI'PaHHUKOB.

— OHCpI/IpOBaTB MOHATHUAMU: CUMMETPUS B IPOCTPAHCTBEC,; HCHTP, OCh U INIOCKOCTh CUMMETPUU; LICHTP,

0Cb U IUIOCKOCTh CHMMETPHH (PUTYpPHI.

— H3Bnekath, mnpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX

reoMeTpUUYECKUX UTypax, MpeACTaBICHHYIO Ha YEPTEKaX U PUCYHKAX.

— IlpuMeHsATh reoMeTprueckre (akThl AJIs PEIICHUsS CTEPEOMETPHUUECKHX 3a/1ad, MpPearnoaraiomumx

HCECKOJIbKO IIaroB pCHICHUs, CCIIN YCIIOBUA TPUMCHCHUS 3a/IaHLI B SIBHOU (bOpMC.

— IIpuMeHATh npocTelme MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI IIPH

peIICHUN CTCPCOMCTPUYCCKUX 3a/1a.

— HpI/IBO,E[I/ITL MpUMEPbI MATECMATUYCCKHUX 3aKOHOMepHOCTCI>'I B IpUPOAC U KHU3HU, PACIIO3HABATH

MPOABJICHUC 3aKOHOB IT'COMETPHUUN B UCKYCCTBC.

— IIpuMeHATH MOIy4YEHHBIE 3HAHUS HA MIPAKTUKE: aHAIIM3UPOBATh PEAIbHBIC CUTYallUd U IPUMEHSATH

M3YYCHHBIE MTOHATHUS B MpoIiecce MOKUCKa PEIIeHNs MaTeMaTHuecKu chOpMYyIMPOBAHHON MPOOIEMBI,
MOJIETMPOBATh peajbHbIE CUTYallMd Ha A3BIKE F€OMETPHUM, UCCIENOBATh IOCTPOCHHBIE MOJEIU C
MCIOJIb30BAHUEM T€OMETPUUECKUX MOHATUN M TEOpeM, ammapara anreOpbl; penarh IpakTHYecKue



3aaa4u, CBA3aHHBIC C HAXO0XACHUEM I'COMECTPUYCCKUX BCJIIMYNH.

Ha yriy0jieHHOM ypoBHe

CB000IHO ONIEpUPOBATH OCHOBHBIMH MOHATHIMH CTEPEOMETPUU IIPU PEILICHUH 33/1a4 U [IPOBEJICHUU
MaTEeMaTHYECKUX PACCYKICHUI.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX MPH PEIICHUN T€OMETPUUYECKUX 3a/1ay.
KnaccupunupoBars B3aMHOE pPACIONOXKEHHE TPSMBIX B TIPOCTPAHCTBE; IUIOCKOCTEH B
MIPOCTPAHCTBE; MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

CBOOOHO ONEpHUPOBATH MOHSATUSMU, CBI3aHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEXKY MPSIMBIMH B
MIPOCTPAHCTBE; MEXKAY MPAMOM U IIIOCKOCTHIO.

CB00OIHO OTIEpPUPOBATH MOHATHSIMHE, CBSI3aHHBIMU C MHOTOT'PaHHUKAMHU.

CB00OHO pacro3HaBaTh OCHOBHBIE BUJIbI MHOTOT'PAHHUKOB (MIpU3Ma, MUpaMUAA, IPSIMOYTOJIbHbII
napajuiesienumnesn, Kyo).

KnaccudunupoBaTts MHOTOTPaHHUKH, BEIOMPAsi OCHOBAHUS JJIsl KJIaCCU(PHKAIUH.

CB0O0OIHO OTIEPUPOBATH MOHATHSIMHE, CBI3aHHBIMU C CCUSHUEM MHOTOTPaHHUKOB MJIOCKOCTBIO.
BrIMONHATE apajuienbHOe, IEHTPAIEHOE M OPTOTOHAIBHOE MTPOSKTHPOBAHKUE (PUTYP HA IJIOCKOCTH;
BBITIOJHSATH H300pakeHus (hUryp Ha MIOCKOCTH.

CtpouTh ce4eHHs MHOTOTPAHHUKOB Pa3IWYHBIMU METOJAMH, BBIMOJIHATH (BBIHOCHBIC) ILIOCKUE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJI CBEPXY, COOKY, CHHU3Y.

BbruncnsaTh miomaan noBepXHoCTe MHOTOTPAaHHUKOB (TIpU3Ma, MTUPAMUJIA), TEOMETPUUYECKUX TN C
MIPUMEHEHHEM (DOPMYIL.

CB0OOIHO oOmepupoBaTh MOHATUSMHU: CHMMETPHsl B MPOCTPAHCTBE; ILIEHTP, OCh U IIJIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

CBOOOJTHO oOIEepHpoOBaTh TOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpJWHATaM B
MIPOCTPAHCTBE.

BBINoHATE AECTBUS HAJl BEKTOPAMHU.

Pemartp 3amaun Ha 10Ka3aTeIbCTBO MAaTEMATHUECKUX OTHOIIEHUH U HaXOXKJIEHUE T€OMETPHUECKUX
BEJIMYMH, TPUMEHSS U3BECTHBIE METOJBI MPH PEIICHWH MATeMAaTUYECKUX 3a/lad MOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CJIIO)KHOCTH.

[TpuMeHsITh MpoCTeine MPorpaMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHUKAITHOHHBIE CHCTEMBI TIPU
pEIIeHNN CTEPEOMETPUIECKIX 3a/1a4.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHOOPMALHUIO O MPOCTPAHCTBEHHBIX
TeOMETPHUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKAX.

[TpuMeHSITh TIOTydeHHBIC 3HAHMS Ha TIPAKTHKE: CPABHUBATHh M aHAIM3UPOBATh PeabHbIC CUTYAIIHH,
MIPUMEHSITh U3YYCHHBIC MIOHATHS B TIPOIECCE MTOMCKA PEIICHUS MaTeMaTHIeCKH chOopMyTHpOBAaHHOM
MPOOJIEMBI, MOJICIIMPOBATh PEANbHBIC CUTYAIlUU Ha SI3bIKE T€OMETPUH, UCCIICOBATh IMOCTPOCHHBIC
MOJICTTM C WCIOJh30BaHUEM TEOMETPHUYSCKUX TOHATHHA W TEOopeM, ammapara ajareOpbl; pemaTh
MPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKEHIUEM I€OMETPHUECKUX BEITHYMH.

Nmetr mnpenctaBmeHuss 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHH KaK COCTaBHOW YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

11 knace
0a30Bblii yPOBEHB:

ONEpPHPOBATh MOHATUSAMHU: HWIMHAPUYECKAs IOBEPXHOCTb, 00pa3yrouue IWINHAPUIECKOM
MOBEPXHOCTH, HMIIMHAP, KOHMUECKAs TOBEPXHOCTb, 00pa3yrole KOHUUECKOW IOBEPXHOCTH, KOHYC,
chepudeckas MOBEpXHOCTb;



pacrno3HaBaTth Tela BpanieHus (IWInHAp, KOHYyC, cdepa u map);

OOBSCHATH CIIOCOOBI TTOTYUYEHUS TEJ BPAILICHHUS;

KJIaccu(UIUPOBATh B3aUMHOE PACIIOJIOXKEHHUE CPEePhI U TUIOCKOCTH;

ONCpHUpOBaAThH NMOHATUAMU: LLIapOBOfI CCIrMCHT, OCHOBAaHUEC CETMCHTA, BbICOTA CCIMCHTA, mapOBOﬁ
CIIOH, OCHOBAHHKE IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOSI, IIAPOBOI CEKTOP;

BBIYUCIIATH O6’bCMBI n 1Jiomanu HOBerHOCTeI;'I TCJI BpalmiCHUsA, TICOMCTPHUYCCKUX TCJI C
MIpUMEHEHHEM (HOPMYIT;

OIEPHPOBATH TOHSATUSMH: MHOTOTPAHHUK, BIUCAHHBIA B CEepy M OMHCAHHBIA OKOJO c(epsl,
cdepa, BiMcaHHAs B MHOTOT'PAaHHHK HMJIH TEJIO BPAIICHUS;

BBIYUCIISITH COOTHOIICHHS MEX/TY TUIOIIAASIMUA TTOBEPXHOCTEH 1 00beMaMu TIOJJOOHBIX TEIT;

n300pakaTh H3y4aeMblie QUTYPBI OT PYKH M C IPUMEHEHUEM IIPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIC) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY,
cOOKY, CHHU3Y, CTPOHUTH CCUCHHSI TEJ BPALICHHS;

U3BJICKaTh, WHTEPIPETHPOBATh W MpPeoOpa3oBbIBATh HH(POPMAIMIO O TMPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTeKaX U PUCYHKaX;

ONICpHUPOBATH MOHATUEM BCKTOP B IIPOCTPAHCTBE;

BBINOJIHATh JICHCTBUSI CIIOXKEHHUS BEKTOPOB, BHIUMTAHUS BEKTOPOB M YMHOXKCHHS BEKTOpa Ha
YHCII0, OOBSCHAThH, KAKUMU CBOWCTBAMH OHH 00JIaIat0T;

NPUMEHSTH MTPABHUJIO TTApaJIJICIICIUITE A,

OIEPHPOBAThH MOHATUSAMU: JCKAPTOBBI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPJAHMHATHI BEKTOPA, YroJl MEXIY BEKTOPAMH, CKAISPHOE MPOU3BEIACHHE
BCKTOPOB, KOJUIMHCAPHLBIC 1 KOMILJIAHAPHBIC BEKTOPLI;

HaXOJUTh CyMMY BEKTOPOB W TPOHM3BEICHHE BEKTOpPAa Ha YHCIIO, yroJl MEXIy BEKTOPaMH,
CKaJIIpHOC MMPOMU3BCACHUC, PACKIAABIBATE BEKTOP MO ABYM HCKOJIJIMHCAPHBIM BEKTOPAM;

3a/1aBaTh IUIOCKOCTh YpaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpIUHAT;

MIPUMEHSITh TeoMeTpuueckrue (akThl IS PEIICHUS CTePEeOMETPUUYECKUX 3a/ay, MPEAToIararimx
HECKOJIbKO IIIarOB PELIeHUs], €CITU YCIOBUS IPUMEHEHHUS 3a/1aHbI B sIBHOM (hopme;

peliaTh MpOoCTEeHIINEe TeOMETPHUECKHE 3a]]a4i Ha TPUMEHEHHE BEKTOPHOKOOPAMHATHOTO METO/1a;

pemiath 3aJadyd  Ha  JO0Ka3aTeIbCTBO MATEMAaTHUYSCKUX OTHOIICHWA W  HAXOXKICHHE
reOMCTPUICCKUX BCJIWYHH I10 06pa3uaM WK aJIroOpuTMaM, MPHUMCEHAA HU3BCCTHBIC MCTOABI IPHU
PEIICHUHN CTAHAAPTHBIX MAaTEMATUUCCKHUX 3aJ1a4;

IIPUMEHATH MPOCTEHIINE MTPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHOKOMMYHHUKAIIMOHHBIE CHCTEMBI
TIPY PEIICHUN CTEPEOMETPUICCKHIX 33]1aY;

MPUBOUTH MPUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HU,

pacro3HaBaTh MPOSBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE;

MPUMEHSTH IOJy4YeHHbIC 3HAHUS HA TIPAKTHUKE: aHATH3UPOBAThH pealbHbIe CUTYAIlMH U IPUMEHSTh
W3YYCHHBIE MMOHSATHUS B MPOIIECCe TTOUCKA PEIICHUs MaTeMaTHIeCKu C(hOpMyITUPOBAaHHON TTPOOIIEMBI,
MOJICTTUPOBATh peajbHbIC CHUTYAIlMU Ha SI3bIKE T€OMETPHH, HCCIIECIOBATh MOCTPOSCHHBIC MOJCTH C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUH M TeopeM, ammnapara ajreOphl, pemaTh IpakTHUYeCKHUe
3aaa4u, CBA3aHHBIC C HAXOKACHUEM I'COMCTPUYCCKUX BEJIIMYHUH.

IIpodnibHbIN YPOBEHD:

CBOOOJHO ONEpPHPOBATh MMOHATUSAMH, CBS3aHHBIMH C IIWIMHAPUYECKOM, KOHHUYECKOW W
cepuuecKoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI MOTYUSHHS,

ONIEpPUPOBATH MOHATUSIMH, CBSA3aHHBIMU C TEJIaMH BPAILICHUS: IWIMHAPOM, KOHYCOM, chepoil u
1apom;



pacro3HaBaTh TeJjla BpalleHus ([MWIWHIP, KOHYC, cdepa U map) U O0BICHATh CIOCOOBI TTOTYICHUS
TeJ BpalleHHUs,;

KJIaCCU(UIIMPOBATh B3aUMHOE PacMoIoKeHUe cephl U MI0CKOCTH;

BBIUMCIISTH BEIMYMHBI DJIEMEHTOB MHOTOI'PAaHHUKOB U TEJl BPAIIEHUS, 00HEMBI
U TUIOIIA]IN MOBEPXHOCTEH MHOTOTPAHHUKOB U T€J BPAIICHHU S, TEOMETPUIECCKHUX Tell C MPUMEHEHHEM
opmyu;

CBOOOJHO ONEpUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C KOMOWHAIMAMU TEJI BpAIEHUS H
MHOTOTPaHHUKOB: MHOTOIPAaHHHUK, BIMCAaHHBIM B cdepy M omucaHHbId okoio cdepsl, chepa,
BIIMCAaHHAsi B MHOTOTPAaHHUK WJIU TEJIO BPAIICHMUS,

BBIUMCIISITH COOTHOIICHUS MEX/Y IUIOIIAIIMU TIOBEPXHOCTEN 1 0ObeMaMu
MOTOOHBIX TEI;

n300paxarb u3ydaeMble (UTYpHI, BBIMNOJIHATH (BBIHOCHBIE) IUIOCKHME YEPTEXKU M3 PHUCYHKOB
MIPOCTBIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CCUCHHS TEIl BPAIICHUS;

W3BJICKATh, WMHTEPIPETUPOBATHL W MPEoOpa3oBbIBaTH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
TCOMETPHUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTE)kKaX U PUCYHKAX;

CBOOOHO OMEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OINEPalMK HaJl BEKTOPaMHU;

3aJaBaTh INIOCKOCTh YPaBHEHHEM B JIEKAPTOBOIl cUcTeMe KOOPAMHAT;

peliaTh TreOMeTPUUYECKUEe 3aJladd Ha BBIYMCICHUE YIJIOB MEXKAY MPSAMBIMH M IUIOCKOCTSIMH,
BBIUMCIICHHE PACCTOSHUI OT TOYKM JO IIJIOCKOCTH, B II€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOT'O METO/IA TIPY PEIICHUM;

CBOOOIHO OTIEPUPOBATH MMOHATHIMHE, CBSI3aHHBIMU C IBIOKEHUEM B TPOCTPAHCTBE, 3HATH CBOWCTBA
JIBMKEHH;

BBITIOJHATh M300paKEHUS MHOTOTPAHHUKOM WM TeJl BPAIEHUS MPH IMApAILICIIBHOM TIEpEeHOCe,
LEHTPATBLHON CUMMETPHH, 3€PKAIbHON CUMMETPHUH, TP TIOBOPOTE BOKPYT MPSIMOIA, TpeoOpa3oBaHUs
o100us;

CTPOUTH CEUYEHHS] MHOTOTPAHHUKOB M TeNl BpAIEHUS: CEUCHHUS LUIMHIApa (MapajielbHO U
MEePIEeHIUKYISIPHO OCH), CEeUeHHUs KOHyca (MapajielbHOE OCHOBAaHHIO M MPOXOJsIIee 4Yepes
BEpILNHY), CEYEeHHUS 11apa;

UCIIONIb30BAaTh  METOJBI TOCTPOCHHS CEUYCHHMI: METOJ CJICJIOB, METOJ BHYTPEHHETO
MIPOSKTHPOBAHMSI, METO]T IEPEHOCA CEKYIICH IIIOCKOCTH;

JTIOKA3bIBaTh TEOMETPUICCKHIE YTBEPIKICHHS;

MPUMEHSTH TeOMeTpHUeCKre (DaKTHI ISl PEIICHUS CTEPEOMETPUICCKUX 3314, TTPEIITOJIararoIIHX
HECKOJIBKO I1aroB PELICHUS, €CIM YCIOBUS TPUMEHEHHUS 33/IaHbl B IBHOU U HEsIBHOU (hopme;

pemiate 3aJa4d  Ha JIOKa3aTeNbCTBO MATeMAaTUYECKUX OTHOIIGHWH W  HAXOXJICHUE
T€OMETPUUYECKUX BEIUYUH;

MPUMEHSTH IPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUN
CTEpEOMETPUICCKHUX 33]1aY,

MPUMEHSTh TOJYYCHHBIC 3HAHWS Ha TPAKTUKE: CPaBHHUBATh, AHAJIM3UPOBATH M OIICHWBATH
pealIbHbIC CUTYAIlud, MPUMEHSATh M3ydeHHBIC MOHSATHS, TEOPEMBI, CBOMCTBA B MpOIECCE TOMCKA
pelIeHrs MaTeMaTHYeCKH C(HOPMYITMPOBAHHON TPOOJIEMBI, MOJICTUPOBATh PeabHbIC CUTYAIlMH Ha
S3bIKE TEOMETPUH, HCCIENIOBaTh IOCTPOCHHBIE MOJENU C HCIHOJIb30BAaHUEM TE€OMETPHUUYECKUX
MOHATHI ¥ TEOpeM, armapara anreOpsl, pemarh MPaKTUIeCKUe 3a7auu, CBI3aHHbIC C HAXOXKJICHUEM
T€OMETPUUYECKUX BEIIMYHUH;

UMETh TMpeACTaBICHHs 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KAaK COCTaBHOW 4YacTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.



COAEP) KXAHUE YYEBHOI'O KYPCA (IO 'OJAM OBYYEHMUS)
10 xaacc
IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIC TIOHATHS CTEpPEOMETpUU. Touka, mpsMasi, IIOCKOCTh, MpOCcTpaHcTBO. [loHsATHE 00
AKCMOMAaTHYECKOM MTOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U CIECACTBUS U3 HUX.
B3aumHoe pacnosio)keHHE TPSAMBIX B MNPOCTPAHCTBE: IEPECEKAIONIMECs, NapajUieibHble U
CKpenuBaromuecs npsimeie. [lapannenbHOCTh NPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE: MapajlieIbHbIE
MpsIMBIE B TIPOCTPAHCTBE; MapaJICIBHOCTh TPEX MPSIMBIX; MApaUICIbHOCTh MPSIMOW M IJIOCKOCTH.
Ilapannenvnoe u yewmpaivHoe npoexmuposanue, uzoopasxcenue ¢ueyp. OcHosHble ceolicmea
napanienviozo npoekmuposanus. Hzobpascenue ueyp 6 napannenvholi npoexyuu.’
COHAMPABJIICHHBIMUA CTOPOHAMH; YTOJ MEXKIY IPSIMBIMH B TIpocTpaHCcTBe. [lapamuienbHOCTh MIIOCKOCTEH:

Vel ¢

NapajuieJbHble IUIOCKOCTH; CBOMCTBA MNapajulelbHbIX IUIOCKOcTed. [Ipocreiiine mpocTpaHCTBEHHBIE
(GuUrypsI Ha MIIOCKOCTH: TETPadIp, KyO, mapauieenuIe]; IOCTPOSHUE CEYCHUN.

IlepneHquKyISIpHOCTD NMPSAMOM M IUIOCKOCTHU: INEPIEHIUKYJSPHBIE NPAMBIE B IIPOCTPAHCTBE,
IIPSIMBIE MTApAJUICIIbHBIE U MEPIEHIUKYISIPHBIEC K IUIOCKOCTH, IPU3HAK IIEPIEHIUKYISIPHOCTH MPSIMOM U
IJIOCKOCTH, T€OpEMa O NPSIMOW NEPHEHAUKYIISIPHOW IIJIOCKOCTH. YIUIBI B IIPOCTPAHCTBE: YO MEXIY
NpsAMOM M IUIOCKOCTBIO; JIBYTPAHHBIA YroJ, JUHEHHBIA Yroj ABYrpaHHOro yria. OpmoconanvHoe
npoexmupoganue. 1lepneHAuKyIsap U HAKIOHHBIE: PACCTOSTHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSIHHE OT
MPSIMOM /10 MJIOCKOCTH, MPOEKIHs (GUTYPHI HA TUIOCKOCTb. [leprneHauKynapHOCTh MIIOCKOCTEH: MPU3HAK
MEePIEHIUKYISIPHOCTH ABYX IJIOCKOCTe. Teopema o TpéxX neprneHauKymisapax.

Yenvt 6 npocmpancmee: y2on mesxicoy npamori u nI0CKOCmMbvio, 08YePAHHBIL Y20, TUHEUHbLU Y20l
ogyepannozo yana. Tpéxepannviil u mrozocpannvle yenvl. Ceoticmea nioCKux y2i08 MHO202PAHHO20 Yaid.
Ceoticmea naockux u 08Y2paHHbIX Y2108 MPEXepanHo2o yeid. Teopembl KOCUHYCO8 U CUHYCO8 OiA
MPEXspannHo2o yaia.

MHororpaHHUKH

[TonsiTHE MHOTOTpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHHMKA, BBIIYKJIBIE M HEBBITYKIIBIE
MHOTOTPAaHHHUKH; Pa3BEPTKA MHOTOTPAaHHHUKA. Buovl MHO202paHHUKO8, pA36EPMKA MHO202PAHHUKA
[Tpu3ma: n-yrojapHasi mpu3Ma; rpaHd U OCHOBAHHUS MPU3MBI; MIpsIMas U HAKJIOHHAs MPU3MBbL; OOKOBas U
IIOJIHAsT NTOBEPXHOCTh NMpu3Mbl. [lapamenenunesn, npsMOYTroOJbHBIN NapajIeeNUIe] U €ro CBONCTBA
Kpamuatiwue nymu na nosepxnocmu mnozocpannuka. Teopema Diinepa. Illpocmpancmeennas meopema
Iugaecopa. Tlupamuga: n-yrojibHas NMUpaMujia, TPAaHK U OCHOBAHHE MUPAMHUJBI, OOKOBas W TOJTHAs
MOBEPXHOCTh NMHUpaMUJbI; MpaBWIbHAs M yCeU€HHas NUpamMuaa. DJIEMEHTbl NMPU3MbI U MHPAMUJBL.
[IpaBunbHBIE MHOTOTPaHHUKM: IIOHATHE IPABUIBHOIO MHOTOIPDAaHHMKA; IPAaBWIbHAS IIPU3Ma U
MpaBWIbHAS TUPaMHIA; TpaBWIbHAS TPEYroibHas MHUPAMHUIAa U TPABWIBHBIA TeTpadap; Kyo.
IIpencraBienne o NpaBUIBHBIX MHOTOIPAaHHUKAX: OKTAdp, JOJAEKadAp U uKocadap. CeueHus npusmsl U
MUPAMU/IBI.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKHU, IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B NTpaMUJaX, MapajuieJenuIe ax, NpaBUIbHbBIX MHOTOTPAaHHUKAX.

Bbruncnenue 371€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriabl. llnomans OokoBOI
MOBEPXHOCTH M TOJHOM MOBEPXHOCTU MPSAMOM MPHU3MBI, IUIOIIAJh OCHOBAHUN, Teopema O OOKOBOM
MOBEPXHOCTU MpsMOil mpu3Mbl. Iliomans OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH MPaBHIIbHOM
MUpaMHJIbI, TeopeMa O Tuiomaau yceu€HHoi mupamuibl. [lonstre 06 06béMe. OOBEM mHpaMuUbI,
IIPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOMICHHS MEKY IUIOMIAIIMU TOBEPXHOCTEH, 00bEMaMU

1 KypcHBOM BbI/eJIEHbI 3JIEMEHTHI COZlePXKaHUsl, U3ydyaeMble Ha yT1y0JIeHHOM YPOBHE



MMOIOOHBIX TEI.
Bexmopul u koopounamut 6 npocmpancmee

Honamus: eekmop 6 npocmpancmee, HYl1e8ol 8eKmop, OIUHA HEHYIe8020 8eKmMopa, 6eKmopbl
KOJIUHEeapHble, COHanpasienHvle U NPOMuUEONOI0NCHO HANpasieHHble 6eKmopul. Pasencmeo 6ekmopos.
eticmeus c gekmopamu: crodxicenue u Gol4umanue 6eKmopos, CyMma HeCKOJIbKUX 6eKIMOPO8, YMHONCEHUE
eéexmopa Ha uucno. Ceoiicmea cnodxcenuss 6ekmopog. CeouUcmea YMHONCEHUs BEKMOpa HA YUCTO.
llonamue xomnaanapuvie 6ekmopul. Ilpusnax xomnaamapHocmu mpéx eekmopos. Ilpasuno
napannenenuneda. Teopema o pasznodxceHuu 6ekmopa no mpéM HEeKOMNIAHAPHBIM BEKMOPAM.
IIpamoyzonvuas cucmema koopounam 6 npocmpaucmee. Koopounamor eexmopa. Césa3v medncoy
KOOpOUHAmMamu 8eKmopa u Koopounamamu mouex. Yeon mexncoy eekmopamu. Cransproe npouzgedeHue
8EKMOpO8.

11 knace
Tena Bpaumenus

[lwmHapuYeckass TOBEPXHOCTh,  00pa3yroliue  OWIMHIAPUYECKOH  IMOBEPXHOCTH, OCh
WIMHAPUYECKOW moBepXxHOCTH. L{mnmmuap: ocHOBaHUS W OOKOBasi MOBEPXHOCTh, 0Opa3yromas u OcCh,
iouaib OOKOBOM M MOJTHON OBEPXHOCTH.

Konunueckas moBepxHoCTbh, 00pa3yrolue KOHUYECKOH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON
noBepxHocTU. KoOHyc: ocHOBaHME U BeplIMHA, 00pa3yromias M OChb, IUIOMIAAhr OOKOBOW M TOJHON
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolie U BHICOTA, OCHOBAHHS 1 OOKOBAasi IOBEPXHOCTb.

Chepa um map: wLEHTp, paauyc, AUAMETp, IUIOMAAb TMOBEepXHOCTH cdeprl. BiaumHoe
pacrionioskeHre cepsl U MIOCKOCTH, KacaTeslbHas TUIOCKOCTh K cdepe, momanb chepsl. M300paxenue
TeJ BpalleHMsl Ha IUI0CKOCTH. Pa3BepTka nuinuHapa 1 KoHyca.

KomOuHanmu Ten BpalieHHs U MHOTOTPaHHUKOB. [Ipusma, eénucamHas 6 yuliuHop, ONUCAHHASA
oxono yununopa. Ilepeceuenue cghepvl u wapa ¢ nrockocmoio. Kacanue wapa u cghepvr niockocmoio.
MHororpaHHHK, ONIMCaHHBIN 0K0JI0 cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK, MJTH TEJIO BpaIleHUs.

[Tonsitue 06 o6beme. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 0ObeMe MPSAMOYTOJIBHOTO
napajuieNienunena u ciaenctsus u3 nee. O0beM HUINHAPA, KoHYca. O0bem npsamol u HAKIOHHOU NPU3MbL,
nupamuosi. O0BEM 11apa u waposoeo ceecmenma, IIOMWAAb CHEPHI.

Inowaov nosepxnocmu yurunopa, KoHyca, niowaos cgepwvl u ee uacmeu. [logoOHbIe Tena B
npoctpancTBe. COOTHOIIEHUS MEXAy IUIOMIAIIMH TIOBEPXHOCTEH, 00OBeMaMu TOHOOHBIX Tell.
Ilpeobpazosanue nooobus, comomemus. Pewenue 3adau ma niockocmu ¢ UCNONL30BAHUEM
cmepeomempuieckux Memooos.

Ceuenus nmiavHIpa (MapasieNbHO U MEPHEHAUKYISIPHO OCH), CEYeHHUs! KOHyca (MapaieiabHoe
OCHOBAHHUIO M MPOXOJAIIee Yepe3 BEPIINHY), CEUEHUs LIapa. Memoobl NHOCMPOEHUs Ce4eHUl: Memoo
C1e008, Memoo BHYmMpeHHe20 NPOEKMUPOBAHUs, MeMOoO NePeHoca ceKywel nI0CKOCMU.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha muiockoctd M B mpocTpaHcTBe. CIOXEHHE M BBIYUTAHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4HCO. Pa3nokeHWe BeKTOpa IO TPEeM HEKOMIUIaHApHBIM BeKTopam. [lpaBmiio
napajienenumnena. Pemienue 3amad, CBS3aHHBIX C NPUMEHEHHWEM TIPaBWII JCHCTBUHA C BEKTOpaMHU.
[IpssMmoyronbHas cucrema KoopAWHAT B IpocTtpaHcTBe. KoopanHarel Bekropa. IIpocreimme 3amaun B
KOOp/AMHATaxX. YTOI MeX 1y BeKTopamu. CKallsipHOE TIPOU3BEICHUE BEKTOPOB. BEIUnCIIeHNE YTIIOB MEXKITY
NPSMBIMH U TUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIN METO MPH PEILICHUH T€OMETPUUYECKUX 3aj1ay.
Heusicenusn é npocmpancmee

Heuorcenus npocmpancmea. Omoobpadsicenus. /leusicenuss u pagencmeo gueyp. Obwue ceoticmea
ogudiceHull. Buovl  Osudicenutl: napannenvHulll NepeHoc, YeHmpAalbHas CUMMEMpUs, 3epKalbHAs
cummempusi, nosopom 8oxpye npsamoti. llpeodbpazosanus noooous. llpsmas u chpepa Diinepa.



TEMATHYECKOE IIJIAHUPOBAHUE YUYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUS)
10 kiacce

BbazoBeril ypoBeHs (68 yacon)

Yrny6nennsiii ypoens (102 yaca)

HazBanue paznena
(Temsl) Kypca,
(KOTMYeCTBO 9acoB)

OcHOBHOE COACPpIKaHUEC

(OCHOBHBIE BUIBI AEITEILHOCTH
yHanmxcs

HazBanue paznena
(Temsl) Kypca,
(KOTMYeCTBO 9acoB)

OcHOBHOE COACPIKaHUEC

OCHOBHEBIE BUBI
IMesITeIPHOCTH YYAIIHXCSI

BBenenue B
ctepeomerpuro (10

)

(OCHOBHBIEC IOHATUSA
CTEpPEOMETPHUH: TOUKA, IpsIMas,
[JIOCKOCTbD, IPOCTPAHCTBO.
[TpaBuiia n300pakeHUs Ha
[PUCYHKAX: U300pakKeHUS
[IOCKOCTEH, NapaJlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka.

[ToHATHSA: EepeceKaroIInecs
[UIOCKOCTH, TIEPECEKAIOIINECS
MpsiMast ¥ TIOCKOCTb.

3HAKOMCTBO C MHOTOTpaHHUKaMH,
M300paKeHNEe MHOTOIPaHHUKOB Ha
[PUCYHKAaX, HA MPOEKIIMOHHBIX
ueprexax. HauanbHble cBeeHns o
KyOe 1 mupamMuze, ux pa3BEPTKHU U
Monenu. CeueHns
MHOTOTPaHHUKOB.

[ToHsTHE 06 aKCMOMaTHYECKOM
MOCTPOCHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUN U
CIIEJICTBUS 3 HUX

IAKTYaTM3UpOBaTh (PAKTHI M METOIbI
[JIaHW- METPHUH, PEIICBAHTHBIC TEME.
[Mony4ath MpeacTaBICHHS O
[IPOCTPAHCTBEH- HBIX (PUTypax,
[pa30upaTh NPOCTEUIIINE TPaBUIA
M300paKeHUS dTHX QUTYP.
M300paxkaTh IPSIMYIO U MIIOCKOCTh
Ha PUCYHKE.

Pacrio3HaBaTh MHOTOTPaHHUKH,
mupamMuIy, Ky0, Ha3bIBaTh UX
RJIEMCHTHI

JlenaTh pUCYHOK Ky0a, TUpaMUJIbI,
HAXOJUTh OIUOKK B HEBEPHBIX
M300paKCHUSX.

3HAKOMHUTLCS ¢ CEUCHHSIMU, C
METOJIOM CJIEJIOB; UCTIOJIb30BATh JIJIs
[MOCTPOCHHUS CEYCHHUST METO/] CIICIIOB,
KpaTKO 3allMChIBATh LIaru
MOCTPOCHUA CCUCHU.
Pacrnio3HaBaTh BUJ CEUCHUS U
OTHOHIeHPIfI, B KOTOPBIX CCUYCHUEC
neuT pebpa Kyda, HaXOIUTh
IO/ CEYCHUSI.

Hcnons30BaTh mogo0ue mpu
[PEIICHUH 3aj1a4 Ha MTOCTPOCHUE
CEUYCHUI.

3HAKOMHTHCS C AKCHOMATHYECKUM
[MOCTPOCHUEM CTEPEOMETPHH, C
AKCHOMaMHM CTEPECOMETPHH U
CIIEJICTBUSMH U3 HUX.
MimocTpupoBaTh aKCHOMBI

Beenenue
B cTepeomeTputo (23

4)

OCHOBHBIE IPOCTPAHCTBEHHBIC
(urypsi.
ITonsATHS CTEpEOMETPUU:
TOUKa, MpsiMast, TNIOCKOCTb,
mpocTpaHcTBO. OCHOBHEIE
MpaBmia U300pakeHus Ha
[PUCYHKE IIJIOCKOCTH,
MapauICIbHBIX NPAMBIX
(OTpe3KOB), CEpEIMHBI OTPE3Ka.
TTonsTHsA: NEepecekaroIuecs
MIOCKOCTH, TIepeceKaromecs
psaMas U MJI0CKOCTh,
[OJTYTIPOCTPAHCTBO.
MHOrOrpaHHHKH,
M300paXeHUE MPOCTEUINX
[POCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOLINX OOBEKTOB.
AKCHOMBI CTEPEOMETPHUH U
TCPBbLIC CICACTBUSA U3 HUX.
CriocoObl 3a1aHus IPSIMBIX U
TUIOCKOCTEW B MPOCTPAHCTBE.
O003HauEHHS IPSIMBIX H
MJIOCKOCTEM.
Ceuenusi. U300paxenue
CEYeHUI HpaMUIbl, KyOa u
[IPU3MBI, KOTOPBIE TPOXOISAT
uepes ux peopa. M3o0paxenue
MEPECCUCHUS ITOJTYUCHHBIX
rockoctel. PackpammBanue
[MOCTPOCHHBIX CEYECHUI
a3HBIMU IIBETaMU. MeTo

Onpenenars IIOCKOCTh Kak
¢durypy, B KoTopoit
BBITIOHSETCS IUTAHUMETPUSI.
/lenaTp nmpocreiine
IOTrHYeCKHe BBIBOIBI U3
AKCHOMATHKH IIIIOCKOCTH.
[IprBOIUTE MPUMEPEI
[pEAIbHBIX 00BEKTOB,
MaeaIu3alrueid KOTOPhIX
SBIITFOTCST aKCHOMBI
FEOMETpPHUH.

M3yuyaTh, NPUMEHATH
MPUHLUIIBI TOCTPOEHUS
CEYECHU.

Mcnons30BaTh I
MOCTPOEHUS CEUEHUI METOJ
CJIEJIOB, METOJI BHYTPEHHETO
MPOEKTUPOBAHUS, METOT
repeHoca ceKyIen
MIOCKOCTH.

[Pemrate cTepeoMeTprUuecKue
Ba/a4yM: Ha OIpeieIeHre
BUJA CEUEHUS U
HaXO0KJIEHUE €r0 TUIOIAIN.
IAKTyaIM3upOBaTh GPaKThI U
METO/IbI IUTAHUMETPUH,
[pEJIEBaHTHBIE TEME,
MPOBOINTH aHAJIOTHH.
Mcnonas30BaTh IpU
[pEILIEHUH 3a/1a4 CIIEAYIOIINE
UIaHUMeTpUYecKue PpakTol




[PUCYHKaMH U IPUMEPaMH U3
OKpY>KaroIei 00CTaHOBKH

CIIEZIOB ISl TOCTPOCHUS
ceueHnii. CBoiicTBa
repeceYeHn PSIMBIX U
mtockocteil. [loctpoenne
CEYeHUH B mUpamMuie, Kyoe 1mo
TpéM TOuKaMm Ha pEOpax.
Co3znaHue BHIHOCHBIX
"YepTeKeH 1 3ancCh Iaros
[IOCTPOEHUSI.

[MoBTOpeHME TITAaHUMETPUH.
Teopema o
[IPOIOPLIUOHANBHBIX OTPE3Kax.
[Momobue TpeyroIbHUKOB.
Teopema Menenas. Pacuétsl B
CEUCHMSIX Ha BBIHOCHBIX
HepTekKax.

Mcropus pa3BuTus
MJIAHUMETPUU U CTCPEOMCTPUH.

U METOABIL:
Teopembl Qaneca u 0
MPONOPIMOHATBHBIX
0Tpe3Kax. AITOpUTM
InesnieHus oTpe3Ka Ha N
[paBHBIX yacTel. Teopema
MeHnemnasi.

IPaBHOOE IpEHHBIN
TPEYTrOJIbHHUK.
IPaBHOCTOpPOHHMIA
TPEYTOJNbHUK.
[IpssMOyTONBHBIN
TpeyroibHUK. CBOHCTBO
CpeIHEeN TMHUH
TpeyroyibHuKa. CBOHUCTBO
OMCCEKTPUCHI yIIia
TpeyronbHuKa. CBOHCTBO
MeJNaH TPEYToJIbHUKA.
[Tpu3Haku mogo0us
TPEYrOJIbHUKOB.
ITomy4ars IpeacTaBICHUS
00 OCHOBHBIX 3Tanax
[Pa3BUTHS TEOMETPUH KaK
COCTaBHOM 4acTH
(dbyHIaMeHTa pa3BUTHUS

[TEXHOJIOTHH
[IpsiMble 1 B3zanMHOe pacTionokeHue IpsMBIX|AKTYaIM3upoBaTh (GaKThl ¥ METObI [B3aumMHoe B3anMHoe pacrionoxenue Knaccugpunupoath
[JIOCKOCTH B IIPOCTPAHCTBE: [JIAHUMETPUU, PEIICBAHTHBIE TEME, [PACIIOIOKEHUE [IPSIMBIX B IIPOCTPAHCTBE. B3aUMHOE PACIIOJIOKECHUE
B [POCTPAHCTBE.  [[IEPECEKAOLINECS, TaPAIICIIBHBIE [IPOBOAUTH [PSMBIX B CxpenBaromyecs npsiMple.  IPSAMBIX B IPOCTPAHCTBE,
[TapaniaenbHOCTE M CKPEIIHMBAIOLIUECS MPSAMBIE. AHAJIOTHH. rpoctpancTse (6 4) [[I[pU3HAKHM CKPELIMBAIOLIMXCS [MIUTIOCTPUPYS PUCYHKAMHU U
[TPSIMBIX [TapamienbHOCTh NPSMBIX U [NepeuncisTh BO3MOXKHBIE CITOCOOBI MPSMBIX. [IPUBOJISL IPUMEPBI U3

1 INIOCKOCTEN
(12 u)

MIOCKOCTEN B IPOCTPAHCTBE:
MapauieIbHbIE TIPSIMBIE B
[IPOCTPAHCTBE; MAPAIIIEIIBHOCTD
TPEX MPSMBIX; MAPATIIEIBHOCTb
MPSIMOM U MIIOCKOCTH.

'YTJIBI ¢ COHAIIPAaBIEHHBIMU
CTOPOHAMU; YTOJ MEXKAY

[IPSIMBIMH B IPOCTPAHCTBE.

[pACIIOIOXKEHUS ABYX MPSIMBIX B
[IPOCTPAHCTBE,

MJUTFOCTPUPOBATEH MX HA MIPHMEPax.
/laBaTh onpenenexHue
CKPELIUBAIOLIUXCS IPSIMBIX,
(hopMynpoBaTH MpU3HAK
CKpCHIMBAIOIINUXCA MPAMBIX U

IPUMCHATL €ro NpH pCHICHUHN 3a4a4.

[apannensHble IIPsIMBIE B
mpocTtpaHcTBe. Teopema o
CYIIIECTBOBAHUU U
€/IMHCTBEHHOCTH MPSAMOK
MapayuieTbHON JaHHOU
MpsIMOM, MPOXOJALIEH Yepes
TOYKY IIPOCTPAHCTBA U HE

nexanieil Ha JaHHOM MpsIMOiA.

[pEaJIbHOM XKHU3HU.
/loxa3pIBaTh TEOPEMY O
CYIIIECTBOBAHUHU U
€AMHCTBEHHOCTH
mapayieIbHOW MPSIMOH,
MPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE

esxanieil Ha 1pyrou




[TapaniaenbHOCTh INIOCKOCTEH:
MapaJuieIbHbBIE TNIOCKOCTH;
CBOICTBA MapajieNbHBIX
rockocter. IIpocreiimue
MPOCTPAaHCTBEHHBIE (PUTYPHI HA
TUIOCKOCTH: TETPadIp, KyO,
MapajuieenuIe]; IOCTPOeHNe
CEUCHUI

Pacro3znaBaTh npu3My, Ha3bIBaTh €€
PIEMEHTBL.

CTpouTh ceueHus MPU3MBbI Ha
TOTOBBIX UepTEXKax.

[lepeuncnsaTb BO3MOKHBIE CITIOCOOBI
B3aMMHOT'0 PACIIONOXKEHUS IPSIMOU
1 TUTOCKOCTH B TIPOCTPAHCTBE,
[IPUBOJUTH COOTBETCTBYIOLIHE
MPUMEPHI U3 peaIbHOM KU3HHU.
/laBaTb omnpenencHue
rapajuIeIbHOCTH NIPSIMOM U
[JIOCKOCTH.

DopMyIHpOBaTH IPU3HAK
rapayieaTbHOCTH

PSIMOM U ITOCKOCTH, YTBEPKICHUE
0 MpsAMOH

[epeceyeHust IBYX IIOCKOCTEH,
[IPOXOAIINX Yepe3 MapaiebHbIe
[psIMBIE.

Pemats nmpakTHueckue 3a1a4 Ha
[IOCTPOEHNE

CEYEHUI1 MHOTOTrpaHHUKA.
OOBACHATH CITydan B3aUMHOTO
[PACTIONIOKEHUS

[JIOCKOCTEM.

/laBaTh onpeneneHue
MapauIeIbHBIX MJIOCKOCTEH;
[IPUBOAMTH IIPUMEPHI U3 PEAIBHOM
PKU3HU M OKPYXKaroliel 00CTaHOBKH,
MIUTIOCTPHUPYIONINE TapalljiebHOCTD
rmockoctel. Mcnonb3oBaTh
MpU3HAK NapauIeIbHOCTH JBYX
IUIOCKOCTEH, CBOMCTBA
MapajuIeIbHBIX TIOCKOCTEH MpH
[pEIIeHNH 331a49 Ha TOCTPOEHHE.
OOBSACHATH, YTO HA3HIBACTCS
MapayIeTbHBIM MPOEKTUPOBAHUEM U
IKaK BBITIOJIHACTCA MMPOCKTUPOBAHUE

(Uryp Ha IIOCKOCTb.

JIemma o nepeceueHun
MapaieNbHbIX TPSIMBIX
rmockocThio. [lapaniensHocTh
Tpéx npsAMbIX. TeopeMa o Tpéx
MapaieabHbIX IPSMBIX.
Teopema 0 CKpelMBarOIuXCs
MPSIMBIX.

ITapamrensHOE
rmpoekTupoBanre. OCHOBHBIC
CBOICTBa MapayuIeILHOTO
MPOEKTUPOBAHUS.
M3o0paxenne pa3HbIX GuUryp B
MapajieIbHON MPOEKUHUH.
LlenTpanbHas OpoeKLHUs.

'YroJ1 ¢ coOHanpaBJICHHbIMU
CTOpPOHAMU. YTOJI MEXKIY
IMPAMBIMU.

3aauM Ha 10Ka3aTeNbCTBO U
MCCIIeI0BaHNE, CBA3aHHBIE C
[PACIIOJIOKCHUEM IIPSAMBIX B
MIPOCTPAHCTBE.

[IPSIMOIA; JIEMMY O
[ePECEUCHUH INIOCKOCTH
IMBYMsI TapajlIeIbHBIMU
MPSIMBIMH; TEOPEMY O TPEX
MapayIeIbHBIX MPSAMBIX.
/Toka3bIiBaTh MpHU3HaK
CKpEILMBAOLINXCS MPSIMBIX,
TeopemMy o
CKPEIINBAOIINXCS IPAMBIX.
/Toxa3bIBaTh TEOpPEMY O
[paBEHCTBE YTJIOB C
COHAITPaBJIICHHBIMU
CTOPOHAMU.

OOBSACHSTH, UTO Ha3BIBACTCS
MapaieIbHBIM U
[IEHTPaIbHBIM
MPOEKTUPOBAHUEM U KaK
BBITTOTHSETCS
MMPOEKTUPOBaHNE PUTYp Ha
MIOCKOCTb.

Jloka3pIBaTh CBOMCTBA
MapauIeIbHOTO
MPOEKTUPOBAHUS.
IM300paxats B
MapauIeIbHON MPOEKINH
[pa3HbIe TEOMETPUIECKHE
¢buryps.

[Pemrate cTepeoMeTprUuecKue
Bajlauy Ha J0Ka3aTeNbCTBO
M MiCCIIeIOBaHMUE, CBA3AHHBIC
C pacro0KEHNEM MPSIMBIX
B IIPOCTPAHCTBE.
[IpoBoANTH AOKa3aTEIbHBIE
[paccyXIeHus TIpH PelIeHUN
TEOMETPHUYECKUX 33ad,
CBSA3aHHBIX CO B3aUMHBIM
[pacTooKeHHeM IPSIMBIX B
MPOCTPAHCTRBE.

CpaBHUBaTBH,




M300pakaTh B mapajuieabHOM
MPOEKIINH Pa3TNIHBIC
reoMeTpuuecKkue GUrypsl.
MopenupoBaTth peaibHbIe CUTYaI[HH
Ha S3bIKE TEOMETPHH, UCCIIE0BATh
MOCTPOCHHBIE MOJIEIIH C
MCIIOJIb30BAaHUEM T'€OMETPHYCCKUX
TMOHSTHUH.

Vcrionp30BaTh IPH PEIISHUH 3a1a4
Ha MOCTPOCHHE CEUCHHH TTOHATHE
MapauieIbHOCTH, IPU3HAKH U
CBOICTBA MapaJUICIBEHBIX TPSIMBIX
Ha TUIOCKOCTH

AQHAJIM3UPOBATh U
OLIEHMBATh YTBEPKICHUS C
LEIBIO BBISIBJICHUS
IOrMYecKr KOPPEKTHBIX U
HEKOPPEKTHBIX
[pacCyKJICHUH.
MonenupoBath peaabHble
CUTYalluH, CBA3aHHBIE CO
B3aHMHBIM PaCIIOJIOKECHUEM
OpPSIMBIX B TPOCTPAHCTBE, Ha
M3BIKE TCOMETPHUHU.
MccnenoBaTh NOCTPOCHHBIE
IMOJIEJIN C UCTIOIb30BAaHUEM
reOMETPUUYECKUX MOHITUHI U
TeopeM, ammapara anreOpsl,
(POBBIX PECYPCOB.
[Tony4yaTs npeacTaBICHUE O
LIEHTPAIbHOM
IMPOEKTUPOBAHUU U 00
MCTOPHUH PabOT IO TEOPUH

MEePCIIEKTUBbI
[MapannensHOCTD [onsTHS: MapanIenasHOCTD KnaccugpunupoaTsb
MPSIMBIX U [PSIMOM U TMJIOCKOCTHU B B3aUMHOE PaCIIOJIOKCHHE
MIOCKOCTEHN B MIPOCTPAHCTBE. MpPSIMOM U IIJIOCKOCTH B
MPOCTPAHCTBE [Tpu3Hak napamienbHOCTH MPOCTPAHCTBE, IPUBOISA
(8 1) MPSIMOM U TJIOCKOCTH. COOTBETCTBYIOIINE

CBolicTBa MapayuieIbHOCTH
MPSIMOM U IIJIOCKOCTH.
I'eomeTpuueckue 3a1auu Ha
BBIYMCIICHUE U JJOKA3aTEIbCTBO,
CBSI3aHHBIE C TAPAIIETHBHOCTHIO
MPSIMBIX U IJIOCKOCTEN B
[IPOCTPAHCTBE.

TToctpoeHue ceuenus,
[IPOXOJAIIET0 Yepe3 JAHHYIO
MPSIMYIO Ha YEPTEKE U
MapajIeIbHOTO ApYToi
rpsiMoil. Pacu€r oTHOIEHUIA.

[apannenpHas IPOSKIHS,

MPUMEpPHI U3 peaTbHON
PKU3HMU.

DopMynHpOBaTh
OIpeaeIcHIE
MapajjiebHbIX NPIMON 1
IIOCKOCTH.

/loxa3pIBaTh MPHU3HAK O
MapaJyIeIbHOCTH IIPSIMON U
IIOCKOCTH; CBOMCTBA
MapajIeIbHOCTH NPSMON U
[JIOCKOCTH.

Pemiate cTepeoMeTpuuecKue

Baaadr BbIYHMCJICHUSA




[IPUMEHEHUE 7S TOCTPOESHUS
cedeHni Kyda u
rapayuieNenue .

CBolicTBa napajjienenunena u
TIPU3MBL.

TTapannenbHbIe TIOCKOCTH.
[Ipu3Haky napanaenbHOCTH
MBYX I1ockocTen. Teopema o
MapauIeTbHOCTH
€MHCTBEHHOCTH IIOCKOCTH,
UIIPOXOJIAILIEH yepe3 TOUKY, HE
MpUHAIJICKAITYIO TaHHON
IIOCKOCTH U CIEJCTBUS U3 HEE.
CBoiicTBa mapayieabHbIX
[JIOCKOCTEH: 0
MapaIeTbHOCTH MPSIMBIX
repecevdeHus Ipy nepecedeHuu
NBYX MapauI€IbHbIX
IJIOCKOCTEH TpeTbei; 00
OTpe3Kax MapajieNbHbIX
[IPSIMBIX, 3aKJIFOYEHHBIX MEXIY
MapayuIeTbHBIMU TUIOCKOCTSIMU;
0 TIepeceYeHHH TIPSIMOH C
JABYMs ITapaJuICIIbHBIMHA
MIOCKOCTAMU

U J10Ka3aTeNbCTBO,
CBSI3aHHBIE C
MMapaIeIbHOCTBIO MPSIMBIX
1 TJIOCKOCTEN B
MIPOCTPAHCTBE.

IPermaTh nmpakTU4eCcKUe
Bajlayy Ha TIOCTPOECHME
CEUYEeHUH Ha YepTexax
TeTpasapa u
napasuieienuIesaa.

Pemats cTepeomeTpuueckre
Baauu, CBSI3aHHBIE C
MOCTPOCHUEM CCUCHUI
MIOCKOCTBIO.

[IpoBOAUTH JTOTUYECKU
[KOPPEKTHBIE TOKa3aTENIbHbIE
pacCyXIEHUs IIPU PELICHUN
FEOMETPUUYECKUX 3a]a
CBA3aHHBIX C
MapauIeIbHOCTHIO
MJIOCKOCTEH.

CpaBHUBaTH U
AQHAJIN3UPOBAThH PeabHbBIC
CUTyalun, CBA3aHHBIC C
MapaJJIEbHOCTBIO PSIMON
W TUTIOCKOCTH B
MPOCTPAHCTBE;
MOJIEJMPOBATh peajibHbIC
CUTYalllH, CBA3aHHBIE C
MapauIeIbHOCTBIO IPAMOI
M TUTOCKOCTH B
MPOCTPAHCTBE, HA SI3bIKE
FEOMETPHHU

TIepnieHqUKYISIpHOC
Thb MIPSIMBIX U

TIeprieHIUKyYISIPHOCTD IPSIMOU
Y IUIOCKOCTU: NIEPIEHIUKYJIISIPHBIE

AKTyan3upoBath (hakThl U METOBI
[JTaHUMETPHH, PEJICBAaHTHBIE TEME,

[IeprieH IUKyISIPHOCT
b IPSIMBIX U

TToBTOpeHuE: TEOpEMaA
IMugaropa Ha IIOCKOCTH,

IAKTyaJIn3UPOBaTh (DAKThI U
METO/Ibl TUITAHUMETPHUH,

ruiockocTel (12 1)  [mpsiMble B IPOCTPAHCTBE, NPSMBIE [IPOBOJAUTH aHAJIOTHU. [JI0CKOCTEN B TPUTOHOMETPUS [pEJIEBaHTHBIE TEME,
napasienbHble U IepIeHAuKyIsip- (OOBICHATh, KaKOH yroil Ha3bIBaeTCs [IPOCTPAHCTBE [PSIMOYTOJIEHOTO [MPOBOAMNTH AHAJIOTHH.
HBIE K IJIOCKOCTH, IPU3HAK YTJIOM MEXy Tiepecekarommmucs (25 1) TPEYrOJbHUKA. DopMyTHpoBaTH
NEPNEeHANKYIIPHOCTH NPSIMON M [MPSAMBIMH, CaoiicTBa KyOa u ONpEAETICHMUSL:




MJIOCKOCTH, TEOpEMaA O MPSMOit
MEPIICHINKYISPHON TTOCKOCTH
[leprieHIUKYIIAp ¥ HAKIIOHHBIE:
[PACCTOSIHUE OT TOYKH IO
TIOCKOCTH, PACCTOSIHUE OT
MPSMOM JI0 TIIIOCKOCTH.

CKPEILMBAIOLIUMUCS MPSIMBIMU B
[IPOCTPAHCTBE.

/laBaTh onpenenexue
MepIeHIUKYIAPHBIX MPSIMBIX U
psIMOM, MEPIIEHAUKYIISIPHOH K
[JIOCKOCTH.

HaxoauTs yriasl Mexay
CKPEILMBAIOLIUMHUCS MPSIMBIMU B
KyOe 1 mupaMuze.

IIpuBOAUTH MPUMEPHI U3 pEANbHOU
PKH3HH U OKpY’Karoliel 00CTaHOBKH,
MIUTIOCTPHUPYIO- IIHE
MEPIEHIUKYIIPHOCTD MPSMBIX B
[IPOCTPAHCTBE U
[EePIEeHIUKYIIPHOCTD IPSMOU

K MJIOCKOCTH.

DopMyIMpOBaTh IPU3HAK
MEepIeHIUKYISIPHOCTH MPSAMOU U
[JIOCKOCTH, TPUMEHSATH €T0 Ha
[PaKTHKE: OOBSICHATH
MepreHIMKyIIPHOCTE pedpa Kyba u
TUaroHaiiy ero rpaHu, KOTopas ero
HE COJEPKUT, HAXOJAUTh JIITHHY
muaroHanu Kyoa. BeraucisaTs
BBICOTY IIPaBUIILHON TPEYTOJBHON U
MPaBUIILHOM YEThIPEXYTOJIBbHON
MUpaMu/I 10 AIuHaM peoep.
Pemats 3a1aun Ha BEIYUCIEHUS,
CBSI3aHHBIE C
[IEPIEHIUKYIIPHOCTBIO PSMON 1
MJIOCKOCTH, C FICTIOJIb30BAHUEM TTPH
[PEIIEHNH TNIAHUMETPUYECKUX
(haKTOB U METOZOB.

OOBSCHATD, YTO HA3BIBAIOT
[EPIeHIUKYIIIPOM U HAKIIOHHOH U3
TOYKH K IJIOCKOCTH; MPOEKIIH- €1
HaKJIOHHOM Ha IJIOCKOCTb.
OOBSICHATD, YTO HAa3bIBACTCS

dCCTOAHHUEM: OT TOYKH JO

[PsIMOYTOJIEHOTO
rapajuieienunena.
Brruucnenue IIUH OTPE3KOB B
KyOe ¥ IPSIMOYTOJIbHOM
rapajuieienunese.
IlepneHAUKYISIPHOCTD IPSIMOM
1 TuiockocTH. Ilpu3Hak
MEepHeHIUKYIIPHOCTH MPAMON
M 1IockocTH. Teopema o
CYILIECTBOBAHUU U
€IMHCTBEHHOCTH MPSMOU,
MPOXOASIIECH Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIICHAUKYJIIPHOU K
mockocTy. [Inmockoctu u
MEepIEHANKYIISIPHbIE UM MpsiMast
B MHOTOT'PaHHUKAX.
ITepnieHUKYIISp U HAKIIOHHAS.
ITocTpoeHue nepneHauKysipa
13 TOYKU Ha MPSAMYIO.
Teopema o Tpéx
[epIeHIUKYIsApax (TpsMas u
oOparHas).

'Yros Mexny
CKPEIIMBAIOLUTUMUCS MPSIMBIMHU.
ITouck neprneHanKyISIPHBIX
MPSIMBIX C TIOMOIIBIO
MEPIIEHANKYISIPHBIX
rmrockoctet OpToroHanbHOE
npoexTupoBanue. [loctpoeHue
cedeHni Ky0a, IpU3MBlI,
MpaBUIBLHON MUpPaMUJIBI C
[TOMOIIBE0 OPTOrOHAJIBHOM
mpoekiuu. CHUMMETpHs B
[IPOCTPAHCTBE OTHO- CUTEIHHO
mockocTH. Ilnockoctn
CUMMETpUH B
MHOrorpaHHukax. [IpuzHak

[EepIEeHINKYIIPHOCTH MPSMOU

MEePIEeHANKYIISPHBIX
MPSIMBIX B IPOCTPAHCTBE;
oIpeeseHue IpsIMOH,
MEePIEeHANKYIIPHOM K
[JIOCKOCTH.

/Toxa3bIBaTh: JEMMY O
NEePIEeHANKYIIPHOCTH ABYX
MapayuIeabHBIX MPSIMBIX K
TpeTbeu NpsIMOil; TEOpEMBI
0 CBSI3H MEXIY
MapayuIeIbHOCTHIO MPSAMBIX
1 UX
[EePIEHIUKYIIPHOCTBIO K
MIOCKOCTH.

/ToxasbIBaTh: TEOPEMY,
BBIPAXKAIOIIYIO IPU3HAK
MEePIEeHIUKYIAPHOCTH
IIPSIMOM U IIJIOCKOCTH;
TEOpeEMY O CYILIECTBOBAHHU
1 eIMHCTBEHHOCTH MPSIMOH,
MPOXOJIAILIEN YEPE3 TAHHYIO
TOYKY U NEPIEHIUKYIIPHON
K JTaHHOM TUTOCKOCTH.
IM300paxaTh B3aUMHO
MepIeHANKYIISPHbIE
MPSIMYIO U IIIOCKOCTb.
DopMyJIUpPOBATH CBONCTBO
MEePIEeHANKYIISApa MO
OTHOILIEHUIO K INIOCKOCTH.
[TosrydaTs npeacTaBIcHUE O
BHAYEHUH MTEPIICHINKYIIApa
1 Apyrux obaacreil Hayku
(pusuka, sHEpreTHKA,
mazepHbIe TEXHOJIOTHH), B
[peasbHOM KU3HU (TEXHUKA,
OKpYKaroIasi 0OCTaHOBKaA).
/Toxa3bIBaTh yTBEPKACHUS,
CBSI3aHHBIE C ITPOEKIUEIN
psIMOM Ha MJIOCKOCTb,




IIOCKOCTH; MEXTY IMapaJlIeIbHbIMU
[IOCKOCTSIME;, MEXIY TIPSIMOM 1
MmapaeabHON el MI0CKOCTHIO;
MEXy CKPEIIMBAIOMIMHUCS
MIPSIMBIMHU.

Haxomauts 3TH paccTosSHUS B
IMPOCTHIX CITydyasiX B KyOe,
Mupamuie, npu3Me.

MonennpoBath peaabHbIe CUTyaIlnn
Ha sI3bIKE T€OMETPHH, UCCIIE0BAThH
[IOCTPOEHHBIE MOJIENH C
MCIIONTE30BAaHIUEM T€OMETPHIECKUX
[OHSITUH.

Mcnonp30BaTh IIpu pCIICHUH 3aaa4
Ha TIOCTPOEHHUE CEYCHUU TEOpEMY
[Mucdaropa, cBoiicTa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB

1 TUTOCKOCTH KakK CJIEJICTBUE
cumMeTpuu. [IpaBuibHbIE
MHOT'OTPAHHUKHU

[Pacu€T paccTostHUM OT TOUKHU
Mo tiockocT. CriocoOb!
OIYCTUTb NEPIEHAUKYJIISPBL:
CUMMETPHS, CABUT TOUKH 10
napajuienbHol npsaMoil. CiBur
MO HeMapaJIeIbHON TPSIMO,
M3MEHEHHUE pPAaCCTOSHUI

HEeNepIEeHANKYISIPHYIO K
PTOM MPSMOH.

/Toxa3bIBaTh TEOpPEMY O
TpEX MepHEHANKYIsIpax U
TeopeMy 0OpaTHYIO TeopeMe
0 TPEX MEPIECHANKYIIIPAX.
[TosmydaTs npeacTaBIeHUE
00 OPTOrOHATBHOM
[MPOEKTHPOBAHUM.
/Toxa3bIBaTh TEOpPEMY O
MPOCKIMHN TOYKH Ha
MPSIMYIO.

IPemiate cTepeoMeTprUuecKHe
Bajia4yu, CBS3aHHBIE C
[EePIEHIUKYIIPHOCTBHIO
MPSIMOI U TJTIOCKOCTH.
Pemrats npuknaaHsie
Bajia4yu, CBS3aHHBIE C
HaXOXICHUEM
CCOMCTPUUCCKUX BCIIMYMH.
PemaTs cTepeomMeTprueckre
Basia4y, CBS3aHHBIE C
MPUMEHEHUEM TEOPEMBI O
TPEX NMEPIEHAMKYJIIApax,
HAaXO0XKJECHUEM PACCTOSHUM,
MOCTPOEHUEM MPOEKIIHIA.
CpaBHHBaThH U
AHAIM3UPOBATh
YTBEPKIECHHUS C LIETBbIO
BBISIBJIICHUS JIOTHUECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX
[paccyXIeHui.
\AHATM3UPOBATH U
MOJIEJIMPOBAThH Ha SI3bIKE
FEOMETPHH PeajibHbIE
CUTyalun, CBA3aHHELIC C
MEPIEHIUKYIAPHOCTHIO

HpHMOﬁ 1 IJIOCKOCTH,




MCCIIeI0BATh IIOCTPOSHHBIC
MOJIETIH, B TOM YHCIIE U C
MCTIONIb30BAaHHEM amIapaTa
IIreOpEI

'Y TIIBI MEXIY
[PSAMBIMHU H
[LJIOCKOCTSIMH
(10 1)

'YTJIBI B IPOCTPAHCTBE: YOl
MEXy IPSIMOH U TNIOCKOCTBIO;
MBYI'pPaHHBIN YIroJl, JMHEUHBIN
yTOJI IBYTPAHHOTO yIja.
TIeprieHIUKYISIPHOCTh
MJIOCKOCTEH: MpU3HaK
MEePIEeHINKYIIPHOCTH ABYX
riockoctel. TeopeMa o TpEx
MEPIEHIUKYIIIpax

IAKTyanM3UpOBaTh (PAKTHl U METOIBI
[JIAaHUMETPHH, PEJICBAHTHBIE TEME,
[IPOBOANTH AHAJIOTHH.

JlaBaTh onpezieneHue yria Mexay
MPAMOM U MIIOCKOCTBIO,
(hopMynpoBaTs TEOPEMY

0 TPEX MEPHIEHIUKYISIPAX U
oOparHyto K Heil. Haxoauts yron
MEXIy MPSAMON U TNIOCKOCTBIO B
MHOTOTpaHHUKE, PACCTOSIHUE OT
[TOYKH 10 MPSAMOU Ha ILUIOCKOCTH,
HMCIOJIB3Ys TEOPEMY O TPEX
nepnesaukysapax. [Iposoauts Ha
yepTexe MepPHeHIUKYIAP: U3 TOUKH
Ha TIpAMYIO0; U3 TOYKH Ha
[JIOCKOCTB.

/laBaTb onpeneneHye IByrpaHHOTO
yriaa u ero 35eMeHToB. OOBSICHATS
[PABEHCTBO BCEX JTMHEWHBIX YIJIOB
TBYTPAHHOTO yTJIa.

HaxonuTte Ha yepTexe ABYTrpAHHbIN
yToJ1 TIpH pedpe mUpamMuIbL,
[IPU3MBI, TapaJUIeIIeUIIEAA.
JlaBaTb onpeeneHue yriia Mexmay
[JIOCKOCTSIMM.

JlaBaTh onpenienieHue u
(hopMyTUpPOBaTh MPU3HAK B3aUMHO
[EPIEHANKYJIPHBIX IIIOCKOCTEH.
HaxoauTs yriasl MexTy
TIJIOCKOCTSIMH B Ky6e " mupamMuie.
Mcnonp30BaTh IIpu pCIICHUM 3aaa4
OCHOBHBIE TEOPEMBI M METOIBI
[JIAaHUMETPHH.

MoaenupoBaTh peajibHbIE CUTyaI[UU

Ha A3bIKC TCOMCTPUH, UCCIICAOBATH

'YTIBI 1 paccTodHuA
(16 1)

[ToBTOpEHME: YyroI MEXITY
MPSIMBIMHU Ha IIJIOCKOCTH,
TPUTOHOMETPHUS B
[IPOM3BOJIBHOM TPEYTOJBHUKE,
TeopeMa KOCHHYCOB.
IToBTOpEHME: YIOa MEXIY
CKPEIMBAIOLUMHUCS MPSIMBIMU
B IMIPOCTPAHCTBE.
I'eomeTpruyeckue METOIbI
BBIUMCIICHUS YTJIa MEXLY
MPSIMBIMU B MHOTOTpaHHHKAX.
/IByrpanHsIil yroa. CBOHCTBO
ITMHEHHBIX YTJI0B ABYTPaHHOTO
yriaa. IlepnesnukynspHsie
[JIOCKOCTH.

CBONCTBa B3aIMHO
MEPIIEHANKYISIPHBIX
mockoctelt. [Ipuznak
MEepPIEeHIUKYJIIPHOCTH
[UIOCKOCTEH; Teopema o
[IPSIMOM ITepeceyeHus IBYX
[JIOCKOCTEHN
MEepPIEeHIUKYIISPHBIX TPEThEH
[IOCKOCTH.

[IpsiMOyTONBHBIN
mapaienenuiesn; Kyo;
M3MEPEHMSI, CBOWCTBA
MPSIMOYTOJIEHOTO
napajuienenunena. Teopema o
TIaroHaJu MPSIMOYTOIBHOTO
rapasJiesenunesa u cieJCTBUe
13 He€. CTepeoMeTpUUECKUE U
MPHUKIIaIHBIC 3a]a4H,
CBSI3aHHBIE CO B3aUMHBIM

ACITIO0JIOKCHUCM IPAMBIX U

IAKTyaJIM3upOBaTh (PAKTHI U
METOJIbI IIIAHUMETPHH,
[pEJIeBaHTHBIE TEME,
MPOBOJIUTH aHAJIOTHH.
DopMynHpoOBaTh
OIpeeeHIE JBYTPAHHOTO
yria. J{oka3zpiBaTh CBOMCTBO
[paBEHCTBA BCEX JIMHEMHBIX
YTJIOB JBYTPAHHOTO Y.
KnaccugpunupoaTh
IMByTpaHHbIE YTJIbI B
BaBUCHMOCTH OT UX
rpagyCHOU MEpHI.
DopMyIHpOBaTH
OIpeencHe B3aNMHO
[EePIEHIUKYIPHBIX
MJI0CKOCTEH.

/Toka3pIBaTh TEOPEMY O
MPHU3HAKE MMEPIECHIUKY-
NISIPHOCTH JBYX IIJIOCKOCTEH.
DOpMyIHpPOBATH CIEICTBHE
(113 mpu3HaKa) o
MEPIEHINKYIIPHOCTH
MIOCKOCTH, KOTOpas
MEPIEHINKYJIIIPHA IPSIMOH,
[0 KOTOPOH MEPECEKAI0TCs
IMBE TIOCKOCTH, 3TH
MIOCKOCTSIM.

/loka3pIBaTh YTBEPKICHUS O
€ro CBOMCTBAax; TEOPEMY U
CJE/ICTBHE U3 HEE O
ImuaroHamsax
[PsIMOYTOJIEHOTO
napasuiesenuIesa.

Pemats cTepeomMeTpuueckre




MOCTPOCHHBIE MOJIEIIU C
HCIIONb30BAHUEM IT€OMETPUUECKUX
TMOHSITHI.

Mcnonp30BaTh IpU PEIICHUH 33124
Ha MOCTPOEHUE CEUECHUM
COOTHOLICHUS B IPSMOYTOJIbBHOM
TPEyrOJIbHUKE

[JIOCKOCTH.

TToBTOpEHME:
CKpEILMBAIOIIUECS MPSMBIE,
napaJieIbHble TNIOCKOCTH B
CTaHJAPTHBIX
MHororpanHukax. [Tapa
MapayIeNIbHBIX MJIOCKOCTEH Ha
CKPEILMBAIOLINXCS IPAMBIX,
[PacCTOSTHUE MEXTY
CKPEILMBAIOLUUMUCS MPSIMBIMU
B IIPOCTBIX CUTYaLUAX.
OrnyckaHue NepHeHANKYJISPOB,
BBIYMCIICHHE PACCTOSIHUMA OT
TOYKH J0 TOYKH; NPSIMOI;
[JIOCKOCTH.

Brruucnenue paccTosIHUI
MEXly CKpPEeIMBAIOIIUMUCS
MPSIMBIMH C TOMOIIIBIO
MEepHIEHANKYIIPHOI
MIOCKOCTH.

TpEéXrpaHHbIi yroul,
HEpaBEHCTBA JUIsl TPEXTPAHHBIX
[YTJIOB.

Teopema [Tugaropa, TeopeMsl
KOCHHYCOB Y CUHYCOB JIJIsI
TPEXTPAHHOrO YIJa. DJIEMEHTBI
chepryuecKoit reOMeTpHUH:
reoIe3NYeCKre JMHUN Ha
3emie

Baja4yu, CBS3aHHBIE C
[EepIEeHIUKYIIPHOCTD
MPSIMBIX U TUIOCKOCTEH,
MCTIOB3YSI
[TaHUMETPUYECKHE (aKTh
1 METOZBI.

[IpoBOANTH JOTHMUECKU
KOppEKTHBIE JOKa3aTeIbHbIE
[pacCy XIeHUs IPU pEIICHAN
FEOMETPUUYECKUX 3a]ad,
CBSA3aHHBIX C
[EePIEHIUKYIIPHOCTBHIO
MIOCKOCTEM.
IAHaTM3UPOBATh U
MOJEITUPOBATh Ha 3bIKE
FEOMETPHH PeabHbIE
CUTYaIllH, CBA3aHHBIE C
MEePIEeHANKYIIPHOCTHIO
MPSIMBIX U IJIOCKOCTEH.
MccenenoBaTh NOCTPOCHHBIE
MOJIEJIH, B TOM YHCJE U C
WCIIOJIb30BaHUEM ammapaTa
anreOpsI.

Pewrats npukiaaHbe
Basa4y, CBS3aHHBIE C
HaXO0KJIEHUEM
FEOMETPUUYECKUX BETHUUH

IMHOrOrpaHHUKH
(11 q)

IloHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOTOTPaHHUKA, BBITYKJIBIE U
HEBBITYKJIbIE MHOTOI'PaHHUKHY;
[pa3BEPTKa MHOIOTPAHHUKA.
TIpu3ma: n-yroyipHast IpU3Ma;
TPaHU U OCHOBAHHUSA IIPU3MBI;
MpsiMasi 1 HaKJIOHHAs IPU3MBIL;
0OKOBas U TOJTHASA TOBEPXHOCTH
MPU3MBI.

AKTyanu3upoBaTh (PaKkThl U METOZbI
[JTAaHUMETPHH, PEJICBAaHTHBIE TEME,
[IPOBOJUTH aHAJIOTHH.

/laBaTh onpenencHue
napaJiesenuIesia, paco3HaBaTh
€ro BUJBI ¥ U3y4aTh CBOMCTBA.
JlaBaTb onpeaeeHne MUpaMubL,
[pacro3HaBaTh BUJIbI HUPaAMU]I,
(hopMynupoBaTh CBOWCTBA pEGE,
IpaHed ¥ BBICOTHI TPABUIIBHON

Mmuororpanauk# (7

u)

CucremMaTHu3alys 3HaHUH:
MHOrOrpaHHMK U €ro
piemeHThl. [Tupamuaa. Bunbt
nupamuf. [IpaBunbHas
nupamuga. [Ipusma. Ilpsmas n
HaKJIOHHAS TTPU3MBI.
IIpaBunbHas npusma. [Ipsmoit
mapajieienumnen,
[PSIMOYTOJIBHBII
rapayuieNenume;, Kyo.

IPaboTaTh c y4eOHHUKOM:
BajaBaTh BOIPOCHI, JIENATh
BaMevaHusi, KOMMEHTapuH
IAHAJTM3UPOBATD PEIICHUE
Banaun. PucoBats
BBIITYKJIbIE MHOTOTPAHHUKHU
C 3a/JaHHBIMH CBOWICTBAMU;
BOCCTaHABIIMBATH OO
BUJI BBIITYKJIOTO
MHOTOT'pPaHHHKA TI0 IBYM




[Napannenenunen,
MPSIMOYTOJIEHBIN TTapaJuIeIIeTIHITe]
1 €ro CBOMCTBA.
[Mupamuga: n-yronbHast
mipamMuza, TPaHA U OCHOBAHHE
MApaMUIbL; OOKOBAs ¥ IMOJTHAS
MOBEPXHOCTH TUPAMHU/IBI;
MpaBUIbHAS U yceuEHHAs
mrpamMua.
DIIEMEHTHI PU3MBI U TTUPAMHUIBIL.
[IpaBUIbHBIE MHOTOTPAHHUKHU:
MOHATHE TPAaBUIHLHOTO
MHOTOTPaHHWKA; TTPABIITEHASL
Mpu3Ma U IpaBWIbHAS THPAMUTIA;
MpaBIIIbHAS TPEYTOIBHAS
MupaMuzia U PaBHIbHBIN
reTpas’ap; kyo. [IpencrapneHue o
MpaBUIHLHBIX MHOTOTPAaHHUKAX
OKTadIp, AOJEKANIP H UKOCAIP.
CuMMeTpHs B TPOCTPAHCTBE:
CHUMMETPUSI OTHOCHUTEIHHO TOUKH,
MPSIMOM, MIIOCKOCTH. DIIEMEHTBI
CUMMETPHUH B MIPAMHJIAX,
Mapauieenune1ax, MPaBIbHBIX
MHOTOTPaHHUKAX.
BeIunciIEHHE DJIEMEHTOB
MHOTOTPaHHUKOB: PEOpa,
IMMaroHau, yriibl.
[Tnommane 60KOBOM MOBEPXHOCTH U
[TOJIHOM NTOBEPXHOCTH MPSMOI
MPU3MEI, TUTONIA b OCHOBAHUA,
reopeMa
0 OOKOBOM TTOBEPXHOCTH MIPSIMOI
npu3Mbl. [Lnomanas 60KoBOH
MMOBEPXHOCTHU M TIOBEPXHOCTH
MpaBUILHOM MUpPaMUBI, TEOpEMaA
0 myonaau 6OKOBOM MOBEPXHOCTH
CEe4EHHON TUpamMuabl

MUPaAMUIBL.
HaxonuTts miomans NoJHOU U
OOKOBOH MOBEPXHOCTHU MUPAMUJIBI.
/JlaBaTb omnpeneneHue yCe4EHHON
UpaMUbl, HA3bIBATh €€ JIEMEHTHI.
DopMyIHpPOBaTH TEOPEMY O
rIoImaan OOKOBOM MOBEPXHOCTH
MPaBUIILHON YCEUEHHON ITUP MUJIBL.
Pewiatp 3a1aun Ha BBIYUCIICHHUE,
CBSI3aHHBIE C MUPAMUIAMU, a TAKKE
3a7a4i Ha IOCTPOCHUE CEUECHUH.
/laBaTh onpeneneHue Opu3Mbl,
[pacrio3HaBaTh BUABI IPU3M,
M300paXkaTh MPU3MBI Ha YEPTEKeE.
HaxoauTe 1uiomaas mOJIHON WiId
OOKOBOI MMOBEPXHOCTH MPU3MBI.
M3y4atk cooTHOIIEHUs Dnepa At
urcia péoep, rpaHei U BEpIINH
MHOTOIpaHHHKA. 3ydaTh BUIIbI
MPaBUIBLHBIX MHOTOTPAHHHU- KOB, X
HAa3BaHMUS U KOJUYECTBO FPaHEH.
M3yyaTh CUMMETPUIO
MHOT'OTPAaHHHUKOB.

OOBICHATD, KAKHE TOUYKU
Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCUTEJIBHO JAHHOM TOYKH,
MPsIMOM WX IJIOCKOCTH, 4TO
Ha3bIBa- 10T IEHTPOM, OCHIO UITH
IIOCKOCTHIO CHMMETPHUU (UTYPHI.
IIpuBOAUTH IPUMEPHI
CUMMETPUYHBIX QUTYD B
APXUTEKTYPE, TEXHUKE, TIPUPOE.
MopenupoBaTh peajibHble CUTYalUU
Ha SI3bIKE T€OMETPHH, UCCIIE0BAThH
[TOCTPOECHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM FE€OMETPUIECKUX
IOHSITHM, UCIIOJIb30BaTh I101001e
MHOTOTPaHHUKOB

BrITyKJIbIC MHOTOTPAaHHHUKH.
Teopema Diinepa. [IpaBumbHBIC
M TIOJTyTIPaBUIIbHBIC
MHOTOTPAaHHUKH

€ro MPOEKITUSIM.
J{oka3pIBaTh CBOMCTBA
BBITTYKJIOTO MHOTOIPAHHUKA.
IPricoBaTh BBIMYKJIIbIC
IMHOTOT'PaHHUKH C pa3HOU
PiAIepOBOI
XapaKTEPUCTUKOM;
MCCIEeI0BAaTh BOBMOXKHOCTH
[OIY4YEHUs pe3yJIbTaTa Ipu
BapbUPOBAHUH TAHHBIX.
Jloka3pIBaTh CBOMCTBA
MPaBUIIbHBIX
IMHOT'OTPAHHHUKOB.
[InaHupoBaTh MOCTPOCHUE
MPaBUIIbHBIX
IMHOTOTPAHHHUKOB Ha
[MOBEPXHOCTAX IPYTUX
MPpaBUJIBHBIX
IMHOTOTPAaHHUKOB




O0BEMBL
MHOTOrpaHHUKOB (9

)

[Moustue 06 00BéMe. OOBEM
MTUPAMEIBI, TIPA3MBI

IAKTYaTM3UpOBaTh (PAKTHl M METOIbI
[TAaHUMETPHH, PEJICBAaHTHEIE TEME.
OOBSCHATH, KAK H3MEPSIIOTCS
00BEMBI TEIT, TPOBO/JISI AHATIOTHIO C
M3MEpPEHUEM IUToIaIen
MHOTOYTOJIBHUKOB. DOPMYIHpPOBATH
OCHOBHBIE CBOWCTBa 00BEMOB.
M3y4ath, BRIBOAUTH (DOPMYJIIBI
00BEMA MTPSIMOYTOIIEHOTO
mapajuienenunena, Ipu3Msl U
MUpaMUabI.

BoraucnsaTs 00bEM PU3MEL H
MMAPAMHUIBI TTO UX JIEMEHTaM.
[MpumMeHsITH 00BEM TS pelIeHNUs
CTEepEOMETPHUECKUX 3a/1ad U JJIS
HaXO0XICHUS TEOMETPUIECKUAX
IBEJINYHH.

MoaenupoBaTh peajibHbIE CUTyaI[UU
Ha SI3bIKE TE€OMETPHH, UCCIIE0BATh
[IOCTPOECHHBIE MOJIENH C
MCIIOJIb30BAaHUEM T€OMETPHUYECKUX
OHSTUI

BexTopsl
B ipocTpancTse (12

u)

[lonsTHe BekTOpa Ha
TUIOCKOCTH U B ITPOCTPAHCTBE.
CyMMa ¥ pa3HOCTb BEKTOPOB,
MPaBUIIO Mapajulesenuea,
[YMHO>KEHHE BEKTOpa Ha YUCIIO,
[pa3J10’KEHUE BEKTOpa I10
0a3ucy TpEX BEKTOPOB, HE
MeKaIIrX B OJHOM MJIOCKOCTH.
CxansipHO€ TIPOHU3BEICHNE,
BBIYUCIICHHUE YTIIa MEXKITY
BEKTOpaMH B IPOCTPAHCTBE.
TIpocTeiine 3amauu ¢
BEKTOpaMH

IAKTyaJIM3upOBaTh (DaKTHI U
METO/IbI TUTAHUMETPHH,
[peJIeBaHTHBIE TEME,
MPOBOJIUTH AaHAJIOTHH.
OrnepupoBaTh MOHATUSIMU:
BEKTOp Ha TIOCKOCTH H B
MPOCTPAHCTBE;
KOMIUTaHAPHBIE BEKTOPBI.
[IpuBOAUTE NpUMEPHI
(hM3HUECKUX BEKTOPHBIX
BenuunH. OcBanuBaTh
MpaBUjIa BRITOTHEHUS
IMeliCTBUM CIIOKEHUS U
BBEIYMTAHUS BEKTOPOB,
[YMHOKEHHSI BEKTOpa Ha
MHCIIO.

OKa3bIBaTh NMPU3HAK




KOMILJIAHAPHOCTHU TPEX
BEKTOPOB.

/Toxa3bIBaTh TEOpPEMY O
Pa3JI0KEHUH JTI000T0
BEKTOPA MO TPEM JTaHHBIM
HEKOMILJIAHAPHBIM
BEKTOpaM.

[IoBTOpEHMUE:
CEUeHNH,
[PACCTOSTHUS U yTJIBI

(8 1)

[TocTpoeHue ceueHuii B
MHOTOTPaHHHUKE.

[BrlunciaeHne pacCTOSTHUI: MEXITY
ABYMS TOUKaMH, OT TOYKH OO
MPSIMOM, OT TOYKH JIO IIIOCKOCTH;
MEXy CKPEIMBAIOIIUMUCS
MMPAMBIMUA.

BbIYUCIIEHHE YITIOB: MEXIY
CKPEIIMBAIOIIUMHUCS NPSIMBIMH,
MEXIY IIPSIMOU U IIJIOCKOCTHIO,
IBYIpaHHBIX YIJIOB, YIJIOB MEKIY
MIOCKOCTSIMH

CTpouTh CeueHHuEe MHOTOTPaHHHUKA
METOJIOM CJIENIOB.

JlaBaTh onpeneNeHue pacCTOSTHUS
MeXy GUrypamu.

Haxonuts paccTossHEE MEXITY
MapauIeIbHBIMU INTOCKOCTSIMH,
MEXY IIOCKOCTBIO

1 MapaJyIebHON el MIPSIMON, MEXIY
CKPEIIUBAIOLIIIMHUCS MPSIMBIMH.
CTpouTh TMHEHHBIN yromn
IBYTPAHHOTO YIJIa Ha YepTexe
MHOTOTPaHHHKA U HAXOIUTh €T0
BEIHYNHY.

HaxoauTs yrisl MexIy
[JIOCKOCTSIMA B MHOTOTPAHHUKAX

IloBTOpEHME,
00001IIeHIe

1 CUCTeMaTH3aIlns
sHanuit (5 4.)

O6o0miaroiiee NIOBTOPEHNE
[MOHATUI

1 METOJIOB Kypca TeOMETPUH
10-11 xmaccos,
cHUCTEMaTH3aLus

BHAHUH.

Mcropus pa3BuTus
CTEpEOMETPHH KaK

HAyKH U €€ POJib B Pa3BUTUH
COBpPEMEHHBIX WH)KEHEPHBIX

1 KOMIIbIOTCPHBIX TCXHOJIOT Uit

Pemats cTepeomeTrpuueckre
Bama4yn Ha JTOKa3aTeIbCTBO
MaTEeMaTHIECKUX
OTHOIIICHUM, HAX0XKJICHHUC
TEOMETPHUYECKUX BEITHINH
(nmuH, YTI0B, TUIOIIAEH,
00BEMOB).

Mcnons30BaTh IpU
pEeIIeHUN
CTEepEOMETPHUECKUX 3a/1a4
MUIaHUMETPpUIECKUE QaKThI
1 METOIBI.

IIpoBOAUTH JTOTUYECKU
KOppEKTHBIE JOKa3aTeIbHbIe
paccyXIeHus Py pelIeHAN
CTEpPEOMETPHUIECKUX H
MUTAaHIMETPUYECKUX 3ajiau.
CpaBHHBaThH U
AHAIIM3UPOBAThH PeabHBIE
CUTYaIlUH U BBISBIATH
BO3MOKHOCTD €€
MOJICJIMPOBAHHMS Ha S3bIKE
TEOMETPHHU.

MoienupoBaTh peaabHYyIO
CUTYAIHIO Ha A3BIKE
FEOMETPHH U UCCIIEI0BATh
MOCTPOEHHBIE MOJIENH, B
[TOM YHCJIE U C
MCIIOJIb30BAaHUEM armapaTa

anreOphI.




11 kaace

BasoBblii ypoBeHb (34 yaca)

VYrny6nennsiii ypoens (102 yaca)

Ha3zBanue OCHOBHOE cofiep>KaHHe OCHOBHBIE BUJBI 1EATCIBHOCTH HazBanue pasnena  [OcHOBHOE coaepiKaHUeE OCHOBHBIE BH]IBI
[paszaena (TeMbl) ydammxcs (TeMbl) Kypca, NeSTeTbHOCTH yYaluXCsl
Kypca, (KOTMYeCTBO 9acoB)

(KOTMUYEeCTBO

9acoB)

Tena BpalieHust
(12 9)

Cdepa u map: nieHTp, paanyc,
IMuamMeTp; TIOIMAAb IIOBEPXHOCTH
cdeprl. Bzaumnoe pacronoxenne
cdepsl U MII0CKOCTH; KacaTelbHast
TIOCKOCTH K chepe; momanb
cepsl.

N300paxxeHue cdepsl, apa Ha
TIOCKOCTH.

CeueHus mapa

[{unuHapuyeckas TOBEPXHOCT,
00pa3yoInye MIIHHAPUICCKOH
MOBEPXHOCTH, OCh
LAJIMHIPUYECKON MTOBEPXHOCTH.
L{unmuHap: ocCHOBaHUS ¥ OOKOBasI
MOBEPXHOCTH, 00pa3yro- ast u
0Ch; IIJI0IIaAb OOKOBOI U ITOJHOM
noBepxHocTH. 300pakenne
[WIAHIPA HA TIIOCKOCTH.
Pa3BE€pTka mumuHIpA.

CeueHnst TWIMHPA (TNIOCKOCTHIO,
rapajuieibHON WK
MEePIICHINKYISP- HOH OCH
MIATHHIPA)

Konunueckasi IOBEpXHOCTb,
00pa3yroIre KOHHYECKOH
MOBEPXHOCTH, OCh M BEPILINHA
KOHHYECKOH noBepxHocTH. Konyc:
OCHOBAaHHUE U BEPILINHA,
00pasyromas 1 0Ch; IIOLIaIb
OOKOBOI1 M TOTHON TOBEPXHOCTH.
Y ceu€HHBII KOHYC: 00pa3yronue

AKTyaJIn3upoBaTh (hakThl U METOIBI
[TAHU- METPHH, PEIICBAaHTHBIC TEME,
MPOBOJUTH aHAJIOTHUH.

MX IIEHTpa, paauyca, TMaMeTpa.
Onpenensars chepy Kak Gurypy

B3aIMHOE PacIooKeHHe chephl 1
IJIOCKOCTH, ABYX cdep,

[PUCYHKaX.
DopMyIHpPOBAThH ONPEACICHUE
KacaTeJIbHOH MJIOCKOCTH K cdepe,
CBOWCTBO U MPU3HAK KacaTeJIIbHOU
[JIOCKOCTH.

3HAKOMUTBCA C T€OE3UYECKUMHU
ITMHUSIME Ha cdepe

OOBSACHATH, YTO HAZBIBAIOT

Uzyuath, OOBIACHATH, KaK TOJTYYUTh
LAJIUHAP ITyTEM BpallEHUs
IPSIMOYTOJIbHUKA.

BrIBOANTH, HCTIONB30BaTH (POPMYIIBI
MUTST BRIYHUCIICHHS TIOMIa I OOKOBOM
[MOBEPXHOCTHU LIWIMHJPA.

M3yuate, pacrio3HaBaTh pa3BepTKy

Yepes3 ero 0ch, NapaieIbHONU WU
[EpIEHAUKYIISIPHON OCH.
HaxoauThb 1iomaay 3TUX CeYeHUM.

JlaBaTh onpejeneHus cepsl u mapa,

BpaleHus: oKpyxHocTu. Mccnenosars

MJIJIFOCTPHUPOBATL 3TO HAa YEPTCKaAxX U

MUWIAHAPOM, HA3bIBATH €0 3JICMCHTHI.

munuHApa. M300pakaTs IWIAHIP | €T0
CEUYECHUS TNIOCKO- CThIO, MPOXOASIIEH

Temna Bpamenus (24

)

[unmuaapuyeckas
MOBEPXHOCTH, 00pa3yroIne
LWJIAHIPUYECKOU MO
BEPXHOCTH.

Hunuuap. [psmoit kpyrosoit
uunueap. [nomans
IMOBEPXHOCTHU LIMIIMH/PA.
Konnueckasi IoBepXHOCTb,
00pa3yroIye KOHHYECKOH
noBepxHocTH. Konyc. Ceuenune
KOHYCa IUIOCKOCTBIO,
MapajieIbHOU MIIOCKOCTH
OCHOBaHMS. Y CEYEHHBIN KOHYC.
N300pakeHre KOHYCOB H
[yCEeUE€HHBIX KOHYCOB.

ITromans OOKOBOMI
[MOBEPXHOCTHU U MOJTHOU
MOBEPXHOCTH KOHYCA
CrepeoMeTpHyecKue 3a/1a4d Ha
ITOKAa3aTeNIbCTBO U BBIUMCIIEHUE,
MOCTPOEHUEM CEUECHUI
[WIAHIPA, KOHYyCA.
[TpuknagHbie 3aa4Hu,
CBSI3aHHBIC C HUJIUHAPOM.
Cdepa u map.

[lepeceuenwue cdepsl u mapa c
rockocThro. Kacanue mapa u
cthepsl IockocThI0. By
n300pakeHue mapa.
'Ypaeuenue chepsl. [Lnomans

cthepsl u €€ gacTeid.

CB0OOIHO OTICPUPOBATH
TOHSITHAMU:
WIHHApUYecKast
MOBEPXHOCTH, LIMITHHJP.
M3y4aTh ciocoObt
[TOJTydeHUs
LAJTMHIPUYECKON
TOBEPXHOCTH, IWIHH/PA.
M300paxarh MWIHHID U €TO
CEYEHHs IUIOCKOCTHIO.
CB0OOIHO OTIEPUPOBATH
TOHSATHAMA: KOHUYECKas
MOBEPXHOCTH, KOHYC,
lyceu€HHbIN KoHyC. M3y4yaTh
CIIOCOOBI MOTyYeHUS
KOHUYECKOH MMOBEPXHOCTH,
KOHYyca.

M300paxarb KOHYC U €T0
CEYEHUS TUIOCKOCTHIO,
IIPOXOJSIIEN Yepe3 OChb, U
MIOCKOCTHIO,
MEPIICHINKYIISIPHON K OCH.
BBIBOIUTE (DOPMYIIBI JIsT
BBIUMCIICHUS OOKOBO¥ U
MOJIHOM TOBEPXHOCTEH Tel
BpauieHus Pemarp
CTepeoMeTpHYECKre 3aa4H,
CBSI3aHHBIE C TeTaMU
BpalICHUs, HAXOXKICHUEM
o OOKOBOM 1
[TOJIHOM IIOBEPXHOCTH,




1 BBICOTA; OCHOBAHUS U OOKOBAs
MOBEPXHOCTD.

H300pakeHre KOHyca Ha
riockoctu. PazBépTka KoHyca.
CeueHnst KOHyca (TUIOCKOCTHIO,
MapasiesibHOM OCHOBaHUIO, U
MUIOCKOCTBIO, IPOXOISIIEH yepes3
BEPILUHY)

KomOmHams Ten BpaleHus u
MHOTOTPaHHUKOB. MHOTOTpaHHHK,
OIKMCaHHBINA 0KOJIO chepbl; chepa,
BITMCaHHAsi B MHOTOTPAHHUK WJIH B
TEJI0 BPAICHHS

MonenupoBath peajabHble CUTyallul Ha
SI3bIKE T€OMETPUH, UCCIIEI0BATh
[IOCTPOEHHBIE MOJIENH C
MCIIOJIb30BaHUEM FE€OMETPUIECKUX
[TOHATUI

OOBICHATE, KAKOE TEIO HA3BIBAIOT
KpyroBBIM KOHYCOM, Ha3bIBaTh €ro
SIIEMEHTHI.

M3yuaTh, OOBACHATH, KaK IOIYyYUTh
KOHYC ITyTEM BpaILEHUS
MPsIMOYTOJIBHOTO TPEYTOJIbHUKA.
M300paxarh KOHYC U €T0 CEYCHHS
[IOCKOCTBIO, IPOXOSILEH Yepe3 OCh, U
[JIOCKOCTBIO, IIEPIICHAUKYIISIPHOMN K
ocu.

W3yuatb, pacrio3HaBaTh Pa3BEPTKY
KOHyca. BBIBOIUTH, NCIIOIB30BATh
(hOopMyIIBI IS BEIYMCIICHUS TIOLIATH
0OKOBOI1 OBEPXHOCTH KOHYCA.
HaxoauTh miIomaan CCUCHUH,
MIPOXOJAIINX Yepe3 BEPIINHY KOHyca
WM TEPIEHIUKYISIPHBIX €r0 OCH.
OOBACHSTH, KAKOE TEJIO HAa3bIBAETCS
YCEYEHHBIM KOHYCOM.

W3yuatb, OOBACHATH, KaK €0 MOJIYYHUTh
myTEM BpaleHus IpsSMOYTroJIbHON
Tpanenuy. BeIBOANUTH, IPUMEHATH
(hopMyITy JUTS BEIYUCIICHHS TUTOIA I
OOKOBOH MMOBEPXHOCTH YCEUEHHOTO
KOHyca

AKTyam3upoBaTth (hakThl U METOBI
[UTAHUMETPUH, PEJICBAaHTHBIE TEME,
[IPOBOANTH aHAJIOTHH.

Pemats cTepeomeTpudeckne 3amad,
CBSI3aHHBIE C TeJIaMU BPAICHUS,
[IOCTPOEHUEM CEUEHHH TN BpallleHus,
C KOMOWHAITMSIMY TeJ BpaIIeHUs U
MHOTOTPAaHHUKOB Ha HAXOXKACHHE
FEOMETPHUYECKUX BEIMYHUH.

Cummetpust chepsl U mapa.
CrepeoMeTpHUECKIE 3a1a9d Ha
ITOKA3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIC CO cepoii u
[1apoM, TIOCTPOESHUEM UX
CCUCHHUH TIIIOCKOCTBIO.
[IpuknagHbie 3a1a4u,
CBsI3aHHBIC CO cepoii u
[1apoM.

[ToBTOpEHUE: OKPYKHOCTH Ha
MJIOCKOCTH, BBIYUCJIICHHUA B
OKPY>KHOCTH, CTaHJJapPTHbIE
rnmoxoous Pasnununbie
KOM6I/IHaHI/II/I TSI Bpa]_[leHI/ISI nu
MHOI'OTPaHHHUKOB.

Samaun o Teme «Tema u
MMOBEPXHOCTHU BPAILICHUS»

[MOCTPOEHUEM CEUCHHUI.
[Mcnonb30BatTh npu
[pEIIEHUH 3a/1a4
UIaHUMEeTpUYecKue (PpakTol
1 METOJIBI.

CpaBHHBaThL U
AHAJIN3UPOBATh
[YTBEPAKAECHHUS C LIETBI0
BBISIBJICHUS JIOTUYECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX
[pacCyKJICHUN.
IAHaJTM3UPOBATh U
MOJIEJIPOBATh Ha SI3bIKE
[EOMETPHH PeaIbHbIC
CUTYyalllH, CBSI3aHHBIE C
KOHYCOM U TUJIMHAPOM.
MccnenoBaTh NOCTPOCHHBIE
MOJIEJIN, B TOM YHUCIIE U C
MCIIOJIb30BaHUEM ammapaTa
anreOpbl. AKTYann3upOBaTh
(hakThl 1 METOABI
[UIAHUMETPUH,
[peJIeBaHTHBIE TEME,
MPOBOJMTH aHAJIOTHU.
CB00OOIHO OTIEPUPOBATH
MOHATUAMU: cepa U map,
LEHTP, PaNycC, TUaMeTp
cepsl 1 mapa.
MccnenoBats B3aMMHOE
pacrionoxenne chepsl u
MIOCKOCTH.
DopMyIHpOBaTH
OIpeAeIICHUE KacaTeIbHOU
[IOCKOCTH K cepe.
/lokxa3pIBaTh TEOPEMBI O
CBOICTBE U NIPU3HAKE
KacaTeJbHOM MIOCKOCTH.
BeiBoguTh hopmyny s




Mcnonb30BaTh NpH peLICHUN
CTEPEOMETPUUECKUX 3a7a4
ITAHUMETPHUYECKUE PaKThl U METOJIBI
3aJa4yM Ha BRIYMCIICHUE U
ITOKa3aTeIbCTBO.

MopenupoBaTh peajabHble CUTYalMH Ha
SI36IKE T€OMETPUH, UCCIIEOBATh
MOCTPOEHHBIE MOJEIIN C
HMCTIOJIb30BAHUEM T€OMETPUUECKUX
TMOHSITUI

BBIYMCIICHHS TTOLIA T
cepsl uepes paanyc
c¢epsl. Pemarp
CTEpEOMETPHUECKHE 3aauH,
CBSI3aHHBIE CO chepoit U
[apoM, HaX0XKIEHUEM
ruIoIaau cepsl u eé
4acTel, IOCTPOCHUEM
CcedeHUI cephl U mapa.
IAHATTU3UPOBATH
MOJIETUPOBATh Ha S3bIKE
TEOMETPHH PeabHbIe
CUTYaIiH, CBSI3aHHEIE C
[I1apOM U CEPOii.

Pemiate mpoctele 3aa4u, B
[KOTOPBIX (PUTYPUPYIOT
KOM6I/IHaHI/II/I TCJI BpalllCHUA
M1 MHOT'OT'PaHHUKOB.
Mcnonas30BaTh Mpu
PEILICHUH 32144, CBSI3aHHBIX
co chepoii u mapom,
TUTAHUMETpUYECKUE (PaKThl
U METOJBI.

Perrates crepeoMeTpuieckue
Ba/iaun, CBSI3aHHBIE C
TeTaMy BpaleHus,
[MOCTPOEHUEM CEUEHUI Tel
BpAIEHHUS, C
KOMOHMHAIIUSAMH TeIl
BpaIICHNS U
MHOT'OT'paHHUKOB.
[TpoBOIUTE TOTHYECKH
KOPPEKTHBIE 10Ka3aTeIbHbIC
pacCyXIEHUs IIPU PELICHUN
FeOMETPUUECKHX 32134,
CBSI3aHHBIX C
MEPIEHIUKYIAPHOCTBIO
MJI0CKOCTEH.
IAHATH3UPOBATh U




MOJIEJIMPOBATh Ha SI3bIKE
TEOMETPHH peabHbIe
CUTYalliH, CBA3aHHBIE C
MHOTOT'paHHUKaMHU.
[MccnenoBaTh OCTPOCHHBIE
MOJIETIN, B TOM YHCIIE H C
MCIIOJb30BaHUEM ammapaTa
aIreOphl

IAHaTUTHYECKAS
TEOMETPHS
(15 a)

[loBTOpEHME: KOOPANHATEI
BEKTOpa Ha IMJIOCKOCTHU U B
[IPOCTPAHCTBE, CKAIIPHOE
MpOU3BEICHIE BEKTOPOB,
BBIYUCIICHHUE YIJIa MEXIY
BEKTOPaMH B IIPOCTPAHCTBE.
YpaBHEHUE IIPSIMO,

'YpaBHEHHE IIJIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTpe3Kax
BekxTopHOe IpOn3BEICHUE.
UInHeliHble HEpaBEHCTBA,

IAHaIIUTHYECKHE MCTOAbI

Y TUTOCKOCTSIMU B
MHororpanaukax. ®opmyia
[pacCTOSIHUS OT TOYKH JI0
IJIOCKOCTH B KOOPJIMHATAX.
HaxoxneHre paccTosSHHM OT
TOYKH JI0 IIJIOCKOCTH B KyOe H
MpaBUILHON NUpaMuUe

MPOXOJAIICH Yepe3 IBe TOUKH.

ITMHENHOE MPOrPaMMHUPOBAHKE

pacuéra yriia Mexmay npsMbIMU

IAKTyaJIN3UPOBATh (DAKTHI H
METObI ITIAHUMETPHUH,
[pEJICBAaHTHBIC TEME,
MPOBOIUTEH aHAJIOTHH.
CBOIUTE JECHCTBHUS C
BEKTOpaMH K aHAJIOTHYHBIM
IMENCTBUSAM C UX
[KOOpAUHATaAMHU.
BcnoMHUTB onpenesaeHue
CKaJIIPHOTO YMHOKCHUS U
ero cBOMCTBa. BEIUHUCIATE C
MOMOILBIO CKAJISIPHOTO
[YMHOXKEHHUS ITTUHBI
BEKTOPOB, YTJIBI MEXITY
HUMU, YCTaHABIIMBATh
MEPIEHANKYIIPHOCTD
BEKTOPOB.

IBrIBOIUTEH ypaBHEHHE
TUIOCKOCTH U (POPMYITY
[PACCTOSTHUS OT TOYKH JI0
rIockocTu. Pemath 3agaum,
coudeTas KOOPIUHATHBIN U
BEKTOP- HBII METOJIBI.
IIpoBONUTD JIOTUYECKU
KOPPEKTHBIE JOKA3aTEIbHBIC
[PACCY>KJCHUS IPU PEIICHUU
TEOMETPUUIECKUX 3a7a9 Ha
MPUMEHEHUE BEKTOPHO-
[KOOPJMHATHOTO METOA
\AHATM3UPOBATH U
MOJIEIINPOBATH HA SI3BIKE




FEOMETPHUH peajbHbIe
CUTYaIiH, CBA3aHHEIE
BEKTOpaMHU U
KOOpAWHATAMHU.
[MccnenoBaTh OCTPOCHHBIE
MOJIETIN, B TOM YHCIIE H C
MCIIOJb30BaHUEM ammapaTa
anreOphI.

Mcnons30BaTh
KOMITBIOTEPHBIE
MporpaMMbl. 3HAKOMUTHCS C
MCTOPUEH Pa3BUTHS
MaTeMaTHKH

IloBTOpEHME,
00001IICHYE

1 CHUCTEMaTU3aLMS
BHAHUN

(15 gacoB)

CeueHust MHOTOTPaHHHUKOB:
CTaH/JapTHbIE MHOTOTPaHHUKH,
METO/]l CIIEI0B, CTAHIAPTHBIE
MJIOCKOCTH, IepecedeHus
MIPSAMBIX U INIOCKOCTEN
[TapamnensHble IpsSMBIE U
MIOCKOCTH: apaJuIeIbHbIE
CEUYEHMUsI, paCU€T OTHOIICHUH,
[YTIIBI MEXTY
CKPEIIHBAIOIUMUCS MPSAMBIMA
[leprieH UKy pHbIE IPSAMBIE U
MJIOCKOCTH: CTaHAApPTHBIE Maphl
MEPIEHINKYIIIPHBIX
MIOCKOCTEH U MPSAMBIX,
CUMMETPHUU MHOTOTPaHHHUKOB,
TeopeMa o TpEX
MEPIEeHINKYIIAPAX,
BBIYMCIICHHS JUTMH B
MHororpanHukax IloBropenue:
IO MHOTOYTOJIEHUKOB,
(hopMyJIBI JUIS TUIOIIA/CH,
CcooOpakeHUS TIO00HS.
ITnomanu ceueHmi
MHOTOTPAaHHUKOB: TUIOIIAH
MOBEPXHOCTEH, pa3pe3aHus Ha

4acTH, COOOpaKeHUs OO0

CTpOUTH CEUCHUS.

Pemarh cTepeoMeTprUUeCcKUe
Bama4yn Ha JT0Ka3aTeIbCTBO
MaTEeMaTHYECKUX
OTHOIIICHUM, HAX0XKJICHHUC
TEOMETPHUYECKUX BEITHINH
(nmuH, YTI0B, TUTOIIAEH,
00BEMOB).

Mcmons30BaTh Mpu
pEIIeHUU
CTEPEOMETPHUUCCKUX 3a/1a4
MUIaHUMETPUIECKHE QaKThI
U METOJBI.

[IpoBOAXTE JTOTHYECKA
KOPPEKTHBIC J0Ka3aTeIbHbIC
paccyXIeHus TIpH pelIeHUN
CTEepEOMETPHUECKUX 3a]1a4.
CpaBHHBaTH U
AHAJIM3UPOBAThH PeaIbHbIC
CUTYAIlUH U BISBIIATH
BO3MOKHOCTh €€
MOJICJIMPOBAHMS Ha S3bIKE
FEOMETPHHU.

MonenupoBarh peabHYO
CUTYAIHIO Ha SI3bIKE
FEOMETPHHU U MCCIIEIOBATh




MOCTPOCHHBIE MOJICIH, B
TOM YHCJIE U C
HCIIOJIb30BaHKEM arlapaTa
anreOpwl. Micnonp3oBath
KOMITBFOTEPHBIE TPOTPAMMABI
[pY PEIICHUH 3314

O0bEM
MHOTOTrpaHHuKa (17

)

O0BEM Tena. O0bEM
MPSIMOYTOJIEHOT'O
Mmapajuieenumnena. 3aaadi 0o
YZABOEHUH Ky0a, 0 KBafpaType
Ky0a; 0 TPUCEKIUH yTJIa.
CrepeoMeTpUUYECKHE 3a1a4H,
CBsI3aHHBIE C 00BEMOM
MPSMOYTOJILHOT'O
napajuiesenumnesa.
[IpuknagHsle 3a1a4H,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMa IPSMOYTOIBHOTO
napaienenuIesa.

OO0BEM TIPSIMOI TIPU3MEL.
CrepeoMeTpHUeCKHE 3a/1a4H,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMOB NPSIMOI1 TPU3MBI.
[TpuknagHbie 3a1a4Hu,
CBsI3aHHBIE C 00BEMOM TIPSMOH
npu3Mel. Berarcnenne
00BEMOB TeJ € ITOMOIIBIO
OIpeNeNEHHOrO NHTErpaIa.
OO0BEM HAKIIOHHOH MPU3MBI,
MUPaAMUIBL.

Dopmyna 00bpEMa TUPaMUIBL.
OTHo1eHne 00eMOB MUPAMU]]
C 00IUM yTIIOM.
CrepeoMeTpHUIECKHE 3a/1a4H,
CBA3aHHBIE ¢ 00BEMaMHU
HAKIOHHOM MPU3MBL,
MUPaAMUIBL.

[TpuknaaHbie 324K 110 TEME

«O0BEMEI TeI», CBI3aHHBIE C

CB0OOIHO OTIEPUPOBATDH
MOHATHIMU: 00BEM Tera,
00BEM IPSMOYTOIBHOTO
rapasuiesenunesaa.
DopMyJIHpPOBATH OCHOBHBIE
CBOCTBa 0OBEMOB.
/loka3siBaTh TEOpEMY 00
00BEME IPSAMOYTOIHLHOTO
napaieNenuiesa,
CIEICTBUA U3 HEE.
IPa3zpe3aTh MHOTOTpaHHUKH,
nepeKsaapBaTh YacTH.
IPemiate cTepeoMeTprUUecKHe
Bagadu, CBA3aHHBIE C
BBIYHCIICHHEM 00BEMa
OPSIMOYTOJIEHOTO
napajiesienuIes1a, IPU3MbI.
CpaBHHBaThH U
AHAITM3UPOBATH
[YTBEPKICHUS C LEJIBIO
BBISIBJICHUS JIOTUYECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX
[pacCyKJICHUH.
\AHATM3UPOBATH U
MOJIEITUPOBATh HA S3bIKE
FEOMETPHUH PeabHbIE
CUTYyaIllu, CBI3aHHbIE C
00BEMOM PAMOYTOIBEHOTO
rapasiesenueaa, IpU3Mbl,
nupamuzsl. Mcciaenosath
MOCTPOCHHBIE MOJICIH, B

TOM YHCJIC U C




00BbEMOM HAKJIOHHOH MPU3MBI,
MUPAMHIbI.

[MpumeneHnue 0OBEMOB.
BrraucieHne paccTosSHUS 10
[IOCKOCTH

MCIIOJIb30BaHKEM alllapaTa
anTreOphI.

IBEIBOAUTH OCHOBHYO
MHTErpaIbHYI0 GOPMYITY
TSt BEIYHUCIICHHSI 00 BEMOB
Te.

/loka3siBaTh TeOpeMy 00
00bEME HAKIIOHHON TPU3MBI
Ha MpUMeEpe TPEYTOJIbHON
MPHU3MBI U JISI
[TPOU3BOJIBHON ITPU3MBI.
/loka3siBaTh TEOpEMY: 00
00BEME THPAMHU/TBI,
(hopMyJIMPOBATh CJICACTBUSI
13 Hee: 00bEM yCeuEHHOM
mpaMu/Iel. BEIBOIUTH
(hopMyITy JUTSI BRIYUCIICHHS
00BEMOB yCeUEHHOM
MAPAMHUTBI

O0BEMBI TET (5

)

ITousitre 00 00béMe. OCHOBHEIE
CBOMCTBA 0OBLEMOB TEI.

0O0béM uHApa, KoHyca. O0BEM
rapa u miomajp chepsl
[TooOHBIE TeNNa B IPOCTPAHCTBE.
COOTHOIIEHHUS MEKTY TUTOIIAITMH
MOBEPXHOCTEH, 00bEMaMHU
MOJOOHBIX TEN

AKTyanu3upoBaTh (AKThI U METOIbI
[TAHUMETPHH, PEJICBAHTHBIE TEME,
[IPOBOJUTH AHAJIOTHH.

BBIBOIUTE, HCTIOIB30BATH HOPMYJIBI
00BEMOB: MTPHU3MBI, IMITUHIPA,
ApaMubl, KOHYCa; YCEUEHHON
MUPaMUJIBI U YCEUEHHOTO KOHYCA.
Pemrates cTepeoMeTpuiecKue 3a1auu,
CBSI3aHHBIE C BBIYHCIEHUEM 00BEMOB.
DopMyTHPOBATE ONPEICTICHUE
[1apOBOT0 CErMEHTA, IIIAPOBOTO CJIOS,
mapoBoro cekropa. [IpumMeHnsTs
(hopMyITBI TSI HAXOXKIEHUS 00BEMOB
LIApOBOT'0 CErMEHTA, IAPOBOTO
CeKTOpa

Pemrates cTepeoMeTpUIeCcKUe 3aa4H,
CBsI3aHHBIE ¢ 00BEMOM ILIapa U
[I0IIaIbI0 CEpHL.

MojenupoBath peallbHbIe CUTYalluU Ha

MI3BIKC IT'COMCTPHUU, UCCIICAOBATH

[Tmomamn
MOBEPXHOCTH H
00BEMBI KPYTIIBIX TEI

(9 4)

O0béM mmmuHapa. Teopema 00
00BEME MPSMOTO IUIHHIPA.
ITromaau OOKOBOM M MOJIHOM
MOBEPXHOCTH ITUITHHIPA
Brruncienne 00bEMOB TeI ¢
MOMOUIBIO OTIPEIETIEHHOTO
uaTerpana. O0BEM KoHyca.
[Tomaam OOKOBOM U TOITHOM
MOBEPXHOCTH KOHYCA.
CrepeoMeTpUyecKue 3a/1auH,
CBSI3aHHBIC C BBIYMCICHUEM
00BEMOB ITMITMH/IPA, KOHYCA.
[puxitagHble 3a1a49U 110 TEMe
«OOBEMBI U TUTOIIAH
moBepxHOCTeH Ten. O0BéM
Iapa 1 1apoBOro CeKTopa.
Teopema 06 00bEMeE mmIapa.
[Tnomank chepsl.
CrepeoMeTpHUIECKHE 3a/1a4H,

CBA3aHHBIC C BBIYMCIICHUEM

CBOOOTHO OTIEPUPOBATH
MOHATHIMU: 00BEM Tera,
TUTOIIA (b TOBEPXHOCTH.
DopMynHpoBaTH OCHOBHEIE
CBOICTBAa 00HEMOB.
/Toka3bIBaTh TEOPEMBI: 00
00BEME UITHHIIPA; 00
00BEMe KoHyca. BeiBOIUTH
(hopMyJIBI JJIsl BBIYMCIICHHS
00BEMa yCceu€HHOTO KOHYCa.
MccnemoBarh MOCTPOCSHHBIC
MOJIEIIH, B TOM YHUCIIE U C
MCTIOJIh30BAHUEM arapara
anreOphI.

3HAaTh BO3MOKHOCTH
pelIeHus 3a71a4 Ha
[TOCTPOCHHUE IIUPKYIIEM U
IMTMHEHKOM, O KJIACCUYSCKUX
HEepa3pelIMMbIX 3a1auax.

CB00OOIHO OTIEpUPOBAThH




MOCTPOEHHBIE MOJEIIN C
HMCTIOJIb30BAHUEM T€OMETPUUECKUX
TOHSTHUH.

IAKTYaTM3UpOBaTh (PAKTHI M METOIbI
[JIAHUMETPUH, peJICBaHTHBIE TEME,
MPOBOJUTH aHAJIOTHH.

Pemate cTepeomeTpuiecKkue 3a1auu,
CBSI3aHHBIE C COOTHOIIIEHUEM 00BEMOB
M TIOBEPXHOCTEH MOJOOHBIX TN B
MPOCTPAHCTBE.

MoaenupoBaTh peajibHbIE CUTyalluu Ha
SI3bIKE TEOMETPHUH, HCCIEAOBATh
[MOCTPOEHHBIE MOJEIIHU C
MCOJIb30BAHUEM T€OMETPUUECKUX
TMOHATHH

00BEMOB 11apa, IapOBOTO

CErMEHTa, HIapoOBOI'0 CEKTOpPA.

[pukinagHble 3aa49U 110 TEME
«OOBEMBI TEI», CBA3aHHBIC C
00BEMOM TTIapa 1 TUTOIIAAbI0
chepsl.

COOTHOIICHUS MEXKIY
MJIOIIAIIMU TIOBEPXHOCTEH U
00BEMaMH TOTOOHBIX Tell.
ITonoOHBIE TENA B
pocTpaHcTBe. l3MeHeHue
00BEMa mpu MOA00HH.
CrepeoMeTpUUYECKHE 3a1a4H,
CBsA3aHHBIC C BBIYMCICHUEM
00BEMOB TeIN U TUIOIACH
[MOBEPXHOCTEHN

MOHSATHSAMU: IAPOBON
CETMEHT, 1IapOBOH CJIOH,
LIapOBOM CEKTOP,
OCHOBAaHHWE U BBICOTA
CerMEHTa, OCHOBaHHE U
BEICOTA IIAPOBOTO CJIOSL.
BeIBOOUTE (OPMYITBI 1151
HaXO0/ACHUS 00BEMOB
[I1ApOBOT'0 CETMEHTA,
[IaAPOBOTO CEKTOPA,
MUTOIIA U CEphI.
/lokxa3siBaTh TEOpEMY 00
00BEMeE mapa.

Perrate crepeoMeTpuiecKue
Bagadu, CBA3aHHBIE C
00BEMOM TI1apa, MapoBOTO
CerMeHTa, IIapoBOro
CEKTOpa, IJIOIAIbI0 ChEephI.
CpaBHHBaTh U
AHAITN3UPOBATH
[YTBEPKICHUS C LENBIO
BBISIBJICHUS JIOTUYECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX
[pacCyKJICHUH.
IAHAJTU3UPOBATH U
MOJIETUPOBATh HA S3bIKE
FCOMETPHU PCAJILHBIC
CUTYyalllH, CBSI3aHHbIE C
00BEMOM I11apa, MIapOBOTO
CerMeHTa, apoBOro
CerMeHTa, MJI0MIAbI0
cepsl.

CBOOOHO OTIEPUPOBATH
MOHATHEM: TIOJJOOHBIE Tela
B IIPOCTPAHCTBE.
IBEIauCIsITE OOBEMBI TETI C
[MOMOUIBIO ONPEIETEHHOTO

IMHTCIpaJia.




Pemarh cTepeoMeTpudecKkue
Bajauu, CBA3aHHBIE C
COOTHOIICHUSIMHA MEXK]TY
[UTOIIA IIMU TIOBEPXHOCTEH
1 00BbEMaMHU ITOTOOHBIX TEIL.
TIpoBOAUTD JIOTMYECKU
KOPPEKTHBIC JOKa3aTeIbHbIC
[pacCyXICHUS TIPU PEUICHUN
FEOMETPHUCSCKHX 32134,
CBSI3aHHBIX C BBIYUCICHUEM
00BEMOB TeJI C TTOMOIIBIO
OIPEAECIEHHOTO UHTErpaa,
HAX0XKJICHUEM
COOTHOIICHHSI MEXTY
MJIOIAAIMU TOBEPXHOCTEMN
1 00BbEMaMHU ITOTOOHBIX TEIL.
IAHaTM3UPOBATh U
MOJICJIMPOBATh Ha S3bIKE
FEOMETPHH PEaTbHBIC
CUTYaIH, CBSI3aHHBIC C
00BEMaMu U
MOBEPXHOCTSIMH TeJl, Ha
IMOKa3aTeNIbCTBO U HA
HAX0XKJICHUE
FeOMETPUUYCSCKHUX BEITHUUH




IBexTopsl U
KOOPIMHATEI B
[IPOCTPAHCTBE
(10 u)

IBekTop Ha MJIOCKOCTH U B
npoctpancTBe. CroxkeHne u
BEIYUTAHUE BEKTOPOB.

HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuio napajenenumnena.

BEKTOPAMHU.
IIpssMoyroJibHas cucreMa
KOOpPAMHAT B IPOCTPAHCTBE.
KoopauHatel BEKTOpA.
[IpocTelive 3aga4u B
KOOpAWHATaX. YTOJI MEXIY
BekTOpaMu. CKaJIIpHOE
MpOU3BEICHIE BEKTOPOB.
BbIYUCIIEHHE YITIOB MEXIY
MPSIMBIMHU U IIIOCKOCTSIMH.

3amay

'YMHOXEHUE BEKTOPA Ha YHCIIO.
PaznoxeHue BEKTOpa Mo TpEM

IPemienue 3amay, CBI3aHHBIX C
MpUMEHEHUEM MPaBWII JISUCTBUH C

KoopanHaTHO-BEKTOPHBIN METOT
[IPU PELIEHUU T€OMETPUUECKUX

IAKTyanM3UpOBaTh (PAaKThl U METOIBI
[JIAHUMETPUHU, PEIICBAHTHBIE TEME,
[IPOBOANTH AHAJIOTHH.

OneprpoBaTh NOHATUEM BEKTOD B
[IPOCTPaHCTBE.

DOopMyIHpPOBAThH IPABUIIO
rapajuleNenunesa npyu CIoXeHUH
BEKTOPOB.

CxI1agpIBaTh, BEIYUTATH BEKTOPHI,
YMHOaTh BEKTOP Ha YUCIIO.

M3y4aTh OCHOBHBIE CBOMCTBA 3TUX
onepauuii. JlaBaTh onpeneneHue
MPSIMOYTOJIBHOM CUCTEMBI KOOPJIUHAT B
[IPOCTPAHCTRBE.

BripazuTh KOOPAUHATHI BEKTOPA Yepe3
KOOPAHMHATHI €r0 KOHIIOB.

BBIBOUTE, UCIIOJIB30BATh (hOPMYITY
IUTHHBI BEKTOPA U PACCTOSHUS MEXTY
TOYKaMU. BeIpakaTh cKasipHOE
[IpOM3BEIEHNE BEKTO- POB Yepe3 UX
KOOPJMHATHI, BEIYUCIISTD YTOJ MEXKTY
MBYMSI BEKTOPaMHU, IBYMS MPSMBIMHU.
Haxonutpe yron Mexay npsiMor u
MJI0CKOCTBIO, YTOJI MEXY IBYMsI
[JIOCKOCTSIMU AHAJIUTUYECKUMU
METOdaMHU.

BbIBOIUTE, UCIIOJIB30BATH (hOPMYITY
[PACCTOSIHUS OT TOYKH JIO IIIOCKOCTH

JIBrokenns (5 1)

JIBM>KEHUA POCTPAHCTBA.
OrobOpaxxenus. J[BIKeHHS U
paBeHCTBO (uryp. OOmme
CBOICTBA ABM>KEHMI. Bubl
MBYOKEHUIN: MTapalijieIbHbII
MepPeHoc, MeHTPaTbHAS
CUMMETpHUS, 3epKaIbHas
CHMMETpHUS, TOBOPOT BOKPYT
mpsimoit. [IpeobpazoBanus
nonobus. [psmas u cdepa
Ditnepa.

['eomeTpuyeckue 3agauu Ha
MPUMEHEHUE JIBIKCHHS

[MpumeHsTH paBMIa
BEBIIIOJIHEHHUS IEUCTBUI
CIIOYKCHUSI U BBIYUTAHHS
BEKTOPOB, YMHOKEHUS
BEKTOpA Ha YHCIIO MIPU
pelIeHNH 3a1a4d.

HaxonuTs KOOpAWHATHI
BEKTOpa B JaHHOM 0azunce u
CTPOUTH BEKTOP IO €T
KOOpJIUHATaM.

BcrioMHUTH onpeneneHue
CKaJISIPHOTO YMHOXEHUS U
€ro CBOMCTBA. BRIUUCIATE C
MOMOIIBIO CKATISIPHOTO
YMHOYKEHHS JTTHHBI
BEKTOPOB, YTJIbI MEKIY
HUMH, YCTaHABJINBATD
NEepIeHIUKYIISPHOCTh
BEKTOPOB.

IAHaTM3UPOBATh U
MOJIETUPOBATh Ha SI3bIKE
rEOMETPUH PeaibHbIe
CHTYaIlHH, CBSI3aHHBIE C
(bU3MYECKUME BEKTOPHBIMU
BEJTMYMHAMH.
Mcmonp30BaTh Npu
PEIICHUH 3214, CBSI3aHHBIX
C BEKTOpaMH B
HPOCTPAHCTBE,
MUIaHUMETPUIECKHE QaKThI
U METO/IBI.

CB0OOIHO OTIEpUPOBAThH
MNOHSATHAMHU: OTOOpaKeHUE
MpOCTPaHCTBA Ha celsl,
IMBY>KEHHE TTPOCTPAHCTBA,
LEHTpaJIbHAasl, OCeBas U
BepKaJIbHasi CHMMETPHH,
MapajiyieNIbHbINA IEPEHOC;

aBEHCTBO U O001e




uryp.

/loka3pIBaTh yTBEPKACHUS O
TOM, 4TO IIEHTpaJIbHas,
oceBast U 3epKabHas
CUMMETPUH, NapajieabHbli
[IEPEHOC SIBJISIOTCS
IMBUKEHUAMHU. BBIMONHATE
npeoOpa3oBaHus TOAOOHS.
OnepupoBaTh MOHIATUAMHU:
npsiMasi 1 cdepa Diiepa.
PemaTe reomeTpuieckue
3aJadu C UCIOJIb30BaHUEM
IMTBYKEHUH.

Mcnonp30BaTh IpU
PELLICHNUN 3a/1a4 ABIKCHHUS
[IPOCTPAHCTBA U UX
cBoiicTBa. CpaBHHUBAThH U
AHAJIM3UPOBATh
YTBEP>KICHUS C LEJIBIO
BBISIBJIICHUS JIOTHYECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX
[pacCyKJICHUH.
MccenenoBaTh NOCTPOCHHBIE
MOJIEIIH.

Mcnonb30BaTh HUGPOBBIE

pecypcsl

IToBTOpEHuUE,
00001IeHEe

17
cHCTEMaTH3aLus
3HaHWi (7 )

OcHoBHBIE QUTYDBI, (HAKTH,
TEeopeMBbI Kypca IJIaHUMETPHH.
3a1auu MIIAaHUMETPHH U METOIBI
WX PELICHUSI.

OcHoBHBIE QHUTYPEI, (HAKTHL,
TEOpEeMBI Kypca CTEPEOMETPHH.
3agaun cTepeoOMEeTpUH U METOIbI
WX PELICHUS

Pewiate mpocreiue 3agaun Ha
HaxO0/IeHWE JJIMH U yTJIOB B
TEOMETPUUIECKUX (PUTYpax, TPUMEHITH
reopemy [lucaropa, Teopemsbl CHHYCOB
1 KOCHHYCOB.

HaxonuTs 1moma s MHOTOYTOJIEHUKA,
kpyra. PacroznaBath mogo0HbIe
(bUTypBl, HAXOUTH OTHOIICHUS JUTUH H
TIIOIIAJICH.

Mcnons30BaTh OIpU pELICHUN

CTEepEOMETPHUECKUX 3a/1a4 (DAKTHI U

[ToBTOpEHUE,
00001IeHNEe

1 CUCTeMaTH3alus
BHAHUI

(17 1)

O6o0matoiee MOBTOPEHME
MOHATUI U METO/IOB Kypca
reometrpun 10—11 xaccos,
cUCTeMaTH3alus 3HaHUM.
Wcropust pa3BUTHS
CTEPEOMETPUU KaK HAyKH U €&
[POJTb B pa3BUTHUN COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Pemats cTepeomMeTprdeckre
Ba/1auy Ha JI0KA3aTeIbCTBO
MAaTEMATUYCCKUX
OTHOIIICHUH, HAXOXICHNE
CCOMETPHUICCKUX BEIINYUH
(mH, yTII0B, IHIOMAICH,
00BEMOB).

Mcnons30BaTh MpU
[peleHuu
CTEPEOMETPUIECCKUX 3a/1a4

[IaHUMCTPUICCKUC (l)aKTLI




MCTO/IbI INITAHUMETPHUU

U METOPBI.
TIpoBOIUTD JIOTMYECKU
KOppEKTHBIE JOKa3aTeIbHbIE
[paccyXIeHUs IpU peUIeHUN
CTEpEOMETPHUIECKUX U
[TAHUMETPHYECKUX 3a]1ad.
CpaBHUBATH U
AQHAJIM3UPOBAThH PeabHbIE
CUTYaIlH U BBISBIATH
BO3MOXHOCTb €€
MOJIEJTMPOBAHMS Ha S3bIKE
TEOMETPHHU.
MonaenupoBaTh peaJbHyIO
CUTYAIHIO Ha A3bIKE
TEOMETPHUHU U HCCIEIOBATh
[TOCTPOCHHBIE MOJICIH, B
[TOM YHCJIE U C
MCIIOJIb30BaHUEM amapaTa
anreOpsl. Vicrionp3oBath
KOMIIBIOTEPHBIE MTPOrPaMMBbI
MPU pPELIeHNH 3a/1a4.
[TorygaTs peacTaBIeHUE O
TEOMETPHUHU KakK O
[pa3BUBAlOILEHCS HAYKE,
Kccieayomen
OKPY>KaroIui MUp,
CBSI3aHHOU C peaJIbHbIMU
00BbEKTaMH, IIOMOTaloIIEH
[PEIINTH peaNbHbIE
PKU3HEHHBIE CUTYaIllH O
[POJIN CTEPEOMETPHH B
[pa3BUTHHN COBPEMEHHBIX
MH>KEHEPHBIX U
KOMITBIOTEPHBIX

TEXHOJIOTUH




PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
IHOACHUTEJIBHAA 3AIIUCKA

VYuebHblil Kypc «BeposSTHOCTb M CTaTUCTHKA» 0a30BOro M YriayOJE€HHOIO YpPOBHS SIBISETCA
IPOAOJKEHUEM U Pa3BUTHEM OJHOMMEHHOIO y4yeOHOro Kypca ocHOBHOH mikousbl. Kypc npeaHasHadyeH
s (GopMUpOBaHUS y OOyYaroIUXcs CTATUCTUYECKOM KyJIbTypbl M TOHUMAaHUSA POJIU TEOPUHU
BEPOSITHOCTEH KaK MaTeMaTHYECKOTO0 WHCTPYMEHTa JJIsl M3Y4YCHHUs CIy4alHBIX COOBITHI, BEIUYHH U
nporeccoB. [Ipn u3ydennn Kypca o0OramarTcsi IPECTaBICHUS YYAIIUXCs O METOAAX MCCIIEIOBAHHS
M3MEHYMBOTO MHpPa, Pa3BHBAETCS MOHUMAaHWE 3HAYMMOCTH M OOLIHOCTH MaTeMaTHYECKUX METOJIOB
MO3HAHUS KaK HEOTHEMJIEMOM YacTH COBPEMEHHOT'O €CTECTBEHHOHAYYHOT'O MUPOBO33PEHHS.

Coneprkanme Kypca HalpaBJIeHO Ha 3aKpeIyieHHE 3HAHWH, MOJTYYEeHHBIX MPH W3y4eHHH Kypca
OCHOBHOMH HIKOJIBbI U HAa pa3BUTHE MPEACTABICHUN O CITy4alHbIX BEIMUMHAX U B3aUMOCBSA3SIX MEX]Ty HUMU
Ha B@XHBIX IPHUMeEpax, CIOKETbl KOTOPHIX MOYEPIHYTHl W3 OKpYXkawllero mupa. B pesymnbrate y
o0yyJaromuxcs JODKHO C(HOPMHUPOBATHCS IPEJICTaBICHUE O Hambosee YNOTPEOUTENbHBIX M OOLIMX
MaTeMaTHYeCKUX MOJENSAX, UCHOIb3yEeMbIX JJIS ONUCAHHsS aHTPOINOMETPUYECKUX U AeMorpaduyeckux
BEJIMYMH, MOTPEUIHOCTE B pa3IMYHbIE poJia HM3MEPEHHSX, JIUTEIBHOCTH O€30TKAa3HOH paboThI
TEXHUYECKHUX YCTPOUCTB, XapaKTEPUCTUK MAaCCOBBIX SIBIICHUH U MPOILIECCOB B OOIIECTBE.

B coorBercTBHM ¢ yKa3aHHBIMH IIeJISIMH B CTPYKType ydeOHOro kypca «BeposTtHocTh u
CTaTUCTHKA» CpeOHEeH IIKOJIBl Ha 0a30BOM H yIIyOJEHHOM ypPOBHE BBIJCICHBl OCHOBHBIC
coziepkarenbHble TUHUM: «Ciy4aiiHble cOObITHS M BepOSTHOCTU» U «CilydaiiHble BEJITMUMHBI U 3aKOH
OOJIBLIMX YUCEI.

Conepxanne mauHuM «CiydaliHble COOBITUSL M BEPOSTHOCTH» CIYXHT OCHOBOM IS
¢dbopMHpOBaHUS NPEJCTABICHUNH O pACHpeleseHMH BEPOSATHOCTEH MeXIy 3HAYEHUSMHU CIy4daiHbIX
BeimunH. Ha 6a30BoM ypoBHe 3Ta JTHHHS HEOOXOQMMa JUIsl M3y4YeHHsI 3aKOHA OONBIIMX YHCET —
(yHIaMEHTaJIbHOTO 3aKOHA, JIEHCTBYIOIIETO B IPUPOJIE U OOIIECTBE W MMEIOLIET0 MAaTeMaTHYECKYIO
dhopmanmziuio. Cam 3aK0H OOJBIINX YKCEN TpearaeTcs B 03HaKOMHUTENIbHON (popMe ¢ MUHUMAIIbHBIM
WCTIOJIF30BAaHUEM MaTeMaTH4ecKoro gopmanu3ma. B To jxe BpeMs Ha Yrjiy0JieHHOM YPOBHe Ba)KHYIO
4acTh B 3TOM coJepKaTeIbHON JIMHUM 3aHUMAaeT H3y4YE€HHE TIeOMETPUYECKOr0 M OMHOMHAIBHOI'O
pacripesielleHuil 1 3HaKOMCTBO C HUX HENpPEPBIBHBIMU aHAJOraMHU — IOKa3aTelIbHBIM U HOPMAaJIbHBIM
pacripe/ieIeHUsIMH.

TeMmbl, CBsI3aHHbIE C HENPEPHIBHBIMU CIyYalHBIMM BEJIMYMHAMH, AKIEHTUPYIOT BHUMAaHUE
IIKOJIbHUKOB HAa ONHCAaHUM W U3YYEHHM CIYYalHBIX SBJICHUH C TMOMOIIbIO HENPEPBIBHBIX (DYHKIIMMA.
OcHOBHOE BHHMAaHHUE YAEISIETCS IMOKa3aTeIIbHOMY W HOPMAaJIbHOMY pacCHpeieieHUsM, MPH TOM Ha
0a30BOM YypOBHe TIPEIIOJiaraeTcs O3HAKOMUTENIbHOE H3yueHue MaTepuana 0Oe3 J10Ka3aTeabCTB
MPUMEHSIEMBIX (DAKTOB.

B kxypce Ha yriyGJileHHOM YPOBHe IIpEIyCMaTpUBAeTCs O3HAKOMHUTEILHOE W3YYCHHE CBSI3U
MEXy CIIy4allHBIMU BEJTMYMHAMH U OMHUCAHUE 3TOM CBS3U C MOMOIIBIO KOAXPPHUIMEHTa KOPPEIALUN U
€ro BEIOOPOYHOI0 aHAJIOTa. DTHU AJIEMEHTHI COJIEpKaHMsl Pa3BUBAIOT TeMy «JluarpaMMbl pacCeUBaHUAY,
M3YyYEHHYIO B OCHOBHOM IIIKOJIE, U BO MHOTOM OIUPAIOTCSl HA CBEJICHUSI U3 KYPCOB aJIreOphl M TEOMETPHUH.

Emé oauH »aeMeHT coiepkaHus YIJy0JeHHOro YPOBHS, KOTOpBIA Ipejjaraercs B
03HAKOMUTEILHOM MOPSAKE — MOCIIEI0BATEIBHOCTD CITyYaifHbIX HE3aBUCHUMBIX COOBITHIA, HACTYITAIOIIIX
B eAMHUIy BpeMeHU. O3HaKOMJIEHHE C paclpe/ieIeHUEM BEpPOATHOCTEH KOJMYECTBA TAKUX COOBITHH
HOCHUT pa3BUBAIOIINN XapaKTep U ABJISAETCS aKTyaJIbHBIM 71 OyAYIIUX aOUTypUEHTOB, OCTYNAIOLINX Ha
yueOHbIE CIEINATIBHOCTH, CBSI3aHHBIE C OOLIECTBEHHBIMU HAYKaMH, IICUXOJOTHEN U YyIIPaBICHUEM.



B y4yeOHOM mutaHe Ha u3yueHue yuyeOHOro Kypca «BeposTHOCTh M CTaTHCTHKa» Ha 0a30BOM U

yTIIyOJIEHHOM YpOBHE OTBOJUTCS | y4eOHBIN Yac B HEIEIIO B TEUYCHUE KX I0T0 To/ia 00ydeHwusi, Bcero 68
y4eOHBIX YacoB.

INPEAMETHBIE PE3YJIbTATbBI

K koHIly 00y4eHwHs 00yJarOIIHIACS MOJIYYUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:
10 kaace

ba3oBblii ypoBeHb

YuraTh U CTPOUTH TAOJIMIBI U TUATPAMMBI.

OmnepupoBaTh MOHATHSAMU: cpenHee apupMETHUECKoe, MeAuaHa, HauOoJbpllee, HAMMEHBIIEEe
3HAUEHHUE, pa3Max MacCHUBA YHCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHATHUSAMH: CIIy4allHBIM SKCIIEPUMEHT (OMNBIT) M CiydailHoe coObITHE,
3JIEMEHTAapHOE COOBITHE (3JIEMEHTAPHBIM MCXOJ) CIIy4aifHOTO ONbITa; HAXOAUTh BEPOSTHOCTH B
OIbITaX C PABHOBO3MOXKHBIMM CIy4YailHBIMU COOBITUSIMHU, HAXOJUTh U CPAaBHUBATh BEPOSTHOCTU
COOBITHI B M3YUEHHBIX CITy4alHBIX SKCIIEPUMEHTAX.

Haxomute u QopmynupoBaTh COOBITHS: IEepeceueHHe W OOBEAWHEHHE JaHHBIX COOBITHH,
COOBITHE, TPOTHUBOIOJIIOKHOE JaHHOMY COOBITHIO; IOJIb30BAThCA JauUarpaMMaMu Diiepa u
(bopMyIIO# CIIOKEHHSI BEPOATHOCTEH MPH PEIICHUHN 3a7ad.

OnepupoBaTh MOHATUSMHU: YCIOBHAs BEPOSTHOCTb, HE3aBUCHMBIE COOBITUS; HAXOAMTH
BEPOATHOCTH C TOMOLIBIO IIPABUJIA YMHOXKEHHUS, C IIOMOILBIO IepeBa CIy4aliHOrO OIBITA.
[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUU 3ajay.

OnepupoBaTh NMOHATUSMU: UCIBITAHNUE, HE3aBUCUMBIE MCIIBITAHUS, CEPUs MCIBITAaHUM, YCIEX U
HeyJaya; HaXOJUTh BEPOATHOCTU COOBITHI B CEpUU HE3aBUCHMBIX HCHBITAHUN /0 MEPBOTO
ycliexa; HaX0/AUTh BEPOSITHOCTU COOBITHI B Cepuu UCIIbITaHUH bepHymu.

OnepupoBaTh NOHATHAMM: CllydaiiHas BEJIMYMHA, PAaclpelesIeHUe BEPOSTHOCTEW, AMarpaMma
pacnpeneseHus.

Yri1y0/1eHHBIH YPOBEHb

CB000/IHO OnepUpOBaTh MOHATUAMU: I'pad, IUIOCKUH rpad, CBA3HBINA rpad, myTh B rpade, Lemnb,
LIUKJI, IEPEBO, CTETIEHb BEPIIMHBI, IEPEBO CIYYalHOTO HIKCIIEPUMEHTA.

CB00O/IHO OonepupoBaTh MOHATUAMU: CIyYailHBIN 3KCIIEPUMEHT (OMBIT), CilydyaiiHOoe COOBITHE,
3JIEeMEHTapHOE cllydailHOe COOBITHE (AJIEMEHTapHBIM HMCXOM) CIy4alHOTO ONBITA; HAXOIHUTh
BEPOATHOCTH COOBITHH B OIBITaX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITHUSMHU.

Haxomuts u hopmynupoBath COOBITHS: IepeceueHre, 00beIMHEHUE TaHHBIX COOBITUH, COOBITHE,
MIPOTUBOIOJIOKHOE JaHHOMY; MCIOJIB30BaTh AUarpaMMbl Dijepa, KOOPAUHATHYIO TPSIMYIO JUIS
perieHus 3a/1a4; Mojab30BaThCsl GOPMYIION CIIOKEHUSI BEPOSTHOCTEH JJISI BEPOATHOCTEH TBYX H
TPEX CIyIalHBIX COOBITHIA.

OnepupoBaTh NOHATHUAMHU: YCIOBHAs BEPOSATHOCTb, YMHOKEHUE BEPOATHOCTEH, HE3aBUCHUMBIE
COOBITHS, JIEPEBO CIYYalHOTO SKCIIEPUMEHTA; HaXOJAUTh BEPOSTHOCTU COOBITHI C MOMOIIBIO
MpaBWJIa YMHOXKEHHUS, IEpEBA CIy4altHOTO OMbITa, CIIOJIb30BaTh (POPMYITY MOJIHOM BEPOSITHOCTH,
¢dopmyny baiieca npu pemieHun 3agay; onpeAessaTh HE3aBUCUMOCTb COOBITUH 10 (hopMyse U 1O
OpraHM3alMM CIy4YailHOro SKCIIEPUMEHTA.

[TpuMeHsATh M3ydyeHHBIE KOMOWHATOPHBIE (OPMYJIBI Ul MEPEUUCIICHUS HIEMEHTOB MHOMECTB,
AJIEMEHTAPHBIX COOBITHI CIIY9aifHOTO OTBITa, PEIICHUS 3a/1a4 TI0 TEOPHH BEPOSATHOCTEH.

CB0OOOIHO oOmepupoBaTh MOHSATHUSMU: OWHAPHBIA CIIYYailHBIA OMNBIT (MCOBITAHWE), YCHEX |



HeyJaya, He3aBUCHUMbIE HCIBITAHUSA, CEpUsl HCIBITAHUM; HAXOIUTh BEPOSITHOCTH COOBITHIl: B
CepUH MCTIBITAHU 10 NMEPBOT0 yCIieXa; B CEpUU UCTIBITaHUM bepHyiu; B onbITe, CBA3aHHOM CO
CIIy4aiiHbIM BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH.

CB00OOHO oOmepupoBaTh MOHATHUSAMH: ClIydailHash BEJIMYMHA, paCIpeleieHue BEpOSATHOCTEH,
auarpamMma pacrpejenenus, OnHapHas ciiydaiiHasi BeJIMYMHA, T€OMETpUYECKoe, OMHOMHAIILHOE
pacnpezeneHue.

OnepupoBaTh TMOHSATHUSMH: COBMECTHOE pacHpelelieHHe JBYX CIIy4alHbIX  BEJIUYHH,
MCIOJIb30BaTh TAOJIUILy COBMECTHOIO PACIIPEIEICHUS ABYX CIy4YalHBIX BETHMUUH AJIS1 BbIICTICHUS
pacnpezeneHus KXo BeIUUNHbI, ONpPe/IesIeHNs] HE3aBUCUMOCTH CITyYailHbIX BEJIMYUH;
CB0oOOIHO oOmepupoBaTh MOHATUEM MAaTEMaTHYECKOrO OKUIAHHS CIy4allHOW BeIHYHHBI
(pactpenenenusi), MPUMEHSITh CBONCTBA MaTEMaTHYECKOrO OXHAAHUA TpPHU pPELICHUH 3aad,
BBIUUCIISTH MAaTEMaTHYECKOE 0XKHJIaHuE OMHOMHAIIBLHOTO M T€OMETPUUECKOI0 paclpeesieHul;
CBOOOJIHO OMEpUPOBATh MOHATHSAMH: JHUCIEPCHs, CTaHJAPTHOE OTKIOHEHHE CIy4yalHOM
BEJIMYMHBI, MPUMEHATh CBOICTBA AUCIEPCHH CIy4allHOM BENIMYUHBI (pacHpeneNieHus) Mpu
pElIeHNH 3a/lady, BBIYHCIATH TUCHEPCHUI0O U CTAaHAAPTHOE OTKIOHEHHE T'€OMETPUYECKOTO H
OMHOMHUAIBHOTO paclpeaeneHui.

11 kaace
ba3oBblii ypoBeHb

CpaBHUBaTh BEPOATHOCTH 3HAUEHUH CIIy4alfHOM BETMYMHBI IO PACIPEACICHUIO WIH C TIOMOLIBIO
Juarpamm.

OnepupoBaTh NOHITHEM MATEMaTUYECKOTO OKUIAHUS; IPUBOAUTH MPUMEPDI, KAK MIPUMEHSETCS
MaTeMaTU4YECKOE OXUIAHUE CIy4alHOM BEJIIMYMHBI HAXOIUTh MATEMAaTHYECKOE OKHMIAHHUE II0
JAHHOMY pacIpeIeIICHHUIO.

Hmets mpeacTaBiaeHue 0 3aKoHe OOJIBIINX YUCEIL.

NMets npeacraBiaeHue 0 HOPMAJIbHOM PaCIpENCICHUN.

Yruay0aeHHblil ypoBeHb

Bbruucnate BEIOOpOUYHBIE XaPaKTEPUCTUKU 10 TAaHHOM BBIOOpPKE M OLIEHMBATh XapaKTEPUCTHKH
reHepalbHOM COBOKYITHOCTH JIaHHBIX IO BBIOOPOYHBIM XapakTepucTukaMm. OlleHuBaTh
BEPOSATHOCTH COOBITUH W NPOBEPATh NPOCTEHMIINE CTATUCTUYECKUE THIOTE3bI, IMOJIb3YSCh
W3Y4YECHHBIMU PacCIpeIeICHUSIMH.

NPUBOJIUTL TPUMEPHI 337ad, MNPUBOASIIMX K II0KAa3aT€IbHOMY pAaCIpEleIeHNI0, 3ajad,
MPUBOALINX K HOpMaIbHOMY pacmpenenenuio. OneprupoBarh MOHATUSAMU: (PYHKINS MIIOTHOCTH
BEPOSTHOCTH MOKa3aTeIbHOTO pacIpeieiaeHus], YHKIHS MIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO
pacripenienieHusi, pyHKIHUS MIOTHOCTH U CBOMCTBAa HOPMAJIBHOTO pacIpe/IeeHuUs;

orpenenaTh Ko3(pGUuueHT TMHEHHON KOPPEesIMY, BBIOOPOUYHBIH KOAPPHUIIMEHT KOPPETALHH.

COJAEP/KAHUE OBYYEHUA

10 xaacc

[IpencraBieHne AaHHBIX C MOMOIIBI0 Tabmuiy U auarpamMm. CpenHee apupMeTHUEeCKOe, MeauaHa,
HauOoJblllee M HaWMEHblIee 3HAYEHUS, pa3Max, AUCIEPCUS M CTaHAAPTHOE OTKIOHEHHE YHCIOBBIX
HaOopoB. [pagh, ceasnviil epagh, nymu 6 epaghe: yuxnvl u yenu. Cmenensv (8areHMHOCMb) BEPULUHBL.
Tpaghul na nnockocmu. Jepesws.?

2 KypcrMBOM Bbl/lesIeHbI 3JIeMEHThI COJlepKaHUsl, U3y4aeMble Ha yray0JeHHOM ypOBHE



CrnydaifHple KCIIEPUMEHTHI (OMBITHI) M CIy4allHbIe COOBITHSA. DJIEMEHTapHBIE COOBITHS (MCXOJbI).
BepositHOCTB cityyaifHOro coObITHS. BIM30CTh 4aCTOTHI U BEPOATHOCTH COOBITHIA. CiydaifHbIe ONBITHI C
PaBHOBO3MOXKHBIMU ~ DJIEMEHTapHBIMH  COOBITHSIMH. BeposTHOcTHM  COOBITUH B OmBITaX C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepanuu Haj COOBITHSIMH: NEepecedeHHe, 0ObelInHEHUE, MPOTHUBOMOIOKHbIE COObITHS. J(MarpamMMbl
Diinepa. opmyna ClI0XKEHUs BEPOSATHOCTEH.

VYcinoBHas BEpOSTHOCTb. YMHOXKEHUE BeposTHOCTEH. JlepeBo ciiydailHOro skcnepumenta. dopmyia
MOJIHOU BeposiTHOCTH. Popmyna batieca. HezaBucumelie cOOBITHS.

Komb6unaropuoe npasuno ymHoxenus. [lepecranoBku u ¢akropuan. Yuciao couetanuii. TpeyronbHuk
[Mackans. @opmyna 6uHoma HeroToHa.

bunapuplii ciayuyaliHblii ONBIT (MCHBITaHHME), ycrneX M Heyaada. HezaBucumple ucnbiTanus. Cepus
HE3aBUCHMBIX UCTIBITAHUH JI0 TIepBOTO ycnexa. [lepecmanosku u gpakmopuan. Yucio couemanuii.
Cepus He3aBUCUMBIX HcTibITaHui beprymmu. Crnyuatinwiii 66100p U3 KOHEUHOU COBOKYNHOCMIU.
Cnyuaiinas BenmumHa. Pacnpenenenue BepositHocTel. Jlmarpamma pacnpenenenus. Onepayuu Hao
cayyaunviMu eenuduHamu. bunapnas cnyyaiinas eenuuuna. [lpumepsl pacnpeneneHuid, B TOM YHUCIE,
reoMeTpUYECKOe U OMHOMHUAIBHOE.

Cosmecmmuoe pacnpedenenue 08yx cayuatnslx eenuyun. Hezasucumoie ciyuatinble 8eIUUUHbL.
Mamemamuueckoe odxcudanue cayuarHou eeauduHvl (pacnpeoenenus). Ilpumepwvr npumenenus
MAMeMamuyecko2o oxcudanus (cmpaxosauue, nomepes). Mamemamuyeckoe odicuoanue OUHAPHOLL
cayyaiinol eenuyunsl. Mamemamuueckoe odcuoanue cymmbvl Cryyainvlx eeaudut. Mamemamuyeckoe
02ICUOAHUE 2e0MEMPUYECKO20 U OUHOMUATILHO20 PACIPEOeleHULL.

Hucnepcus u cmanoapmuoe omkioHeHue CIy4atuHou eenudunsl (pacnpedenenus). Jucnepcus OuHapHoll
cyyainol eeruyunsl. Mamemamuueckoe 0d4cuOaHue NPoU3BeoeHuss U OUCNePCUsl CYMMbl HE3ABUCUMBLX
cayyainslx  eenudun. [lucnepcus u cmanoapmHoe OMKIOHEHUe OUHOMUANLHO20 PAcnpeoeieHusl.
Jucnepcus u cmanoapmuoe OmKIOHEHUe 2e0MempPUYecKo20 pacnpeoesieHusl.

11 kaace

UucnoBble XapaKTePUCTHUKU CIYYalHBIX BEJIWYMH: MAaTeMaTU4YeCKOe OXHUAaHWe, MOUCIEepCUs U
CTaHJIAPTHOE OTKJIOHCHHE. [I[prMepsl IpUMEHEHUS MAaTeMAaTHYECKOTO OXKHIAHUS, B TOM YHCIIE B 3a1a9aX
U3 TIOBCEJHEBHOM KH3HU. MaTemMaTuueckoe OXUJaHUE OWHApHOW CIy4allHON  BETUYMHBI.
MatemaTnueckoe OXKHIaHUE CYMMBI CITyYaWHBIX BETUYHH. MareMaTH4YecKoe OXHJIaHWE U JIUCIICPCHS
reOMETPUUYECKOTO 1 OWHOMHATLHOTO PacIpeeIeHUN.

Hepasencmeo Yebwvruésa. Teopema Yeovruésa. Teopema bepnynnu. 3akoH OONBIINX YKCET U €0 POJb
B HayKe, IpUpPOJie U o0miecTBe. BrIOOPOUHBIIT MeTO MCCIeN0BaHUN. BbliOopouHble Xapakmepucmuku.
Oyenusanue geposmHocmu codovlmusi no 8bl00POYHLIM OanHbIM. IIposepka npocmetiuiux sunomes ¢
NOMOUBIO U3YYEHHBIX pacnpeoeieHul.

[Ipumepbl HETIPEPHIBHBIX CIYYaWHBIX BETUYUH. PYHKYUS NIOMHOCMU 8ePOSMHOCMU PACNPEOeNeHUs.
Pasnomepnoe pacnpedenenue u e2o ceoucmea. 3adauu, npusooawue K NOKA3AMENbHOMY
pacnpedenenuro. [loHSATHE O TIOTHOCTH paclpeAeNeHus. 3aJadd, MNPUBOALIIME K HOPMAIbHOMY
pacnpenenenuto. [loHsTHE O HOpPManbHOM pactpeneiaeHu @PyYHKYyus HIOMHOCMU 8EPOIMHOCHU
NOKA3AMENbHO20 PACHpeOeneHUsl, YHKYUs NIOMHOCMU 8EPOAMHOCIU HOPMANIbHO20 PACHpPeOeneHUs.
DynKyus NIOMHOCMU U CEOLUCNEA HOPMATILHO20 PACNPEOeleHUS.

IlocnedosamenvHocms OOUHOYHBIX HE3ABUCUMBIX CcOObimutl. 3adauu, npusodsujue K pacnpeoeneHuro
Ilyaccona.

Kosapuayuss 0eyx cnyuatinvix eenuuun. Kosghguyuenm nunetinoti  xoppensyuu. Coemecmmbie
Habato0eHus 08yx eeiuyuH. Bulbopoumwviii kodgguyuenm koppenayuu. Paznuuue medncoy numetinou
CBA3b10 U NPUUUHHO-CNIEOCBEHHOUL C8A3b10. JIunelinas peepeccus, Memoo HAUMEHbULUX K8AOPAMos.



TEMATHYECKOE INTAHUPOBAHHUE

10 kaacce

Bba30BbIi1 ypoBEHb

VYrmy0neHHbIH ypOBEHB

HazBanue paznena

OcHOBHOE CcOIepKaHNe

OCHOBHBIE BUIBI AESITEIHLHOCTH

Haspanue paznena

OcHOBHOE COJIepKaHHe

OCHOBHBIE BAIBI

(Tembl) (KOTUIECTBO o0yyJaromuxcs (Tembl) (KOTUIECTBO JIeATENbHOCTH
4acoB) 9acoB) oOyyaromuxcs
IIpencraBienue IIpencraBienue JaHHBIX C N3Bnekats nHGOPMAIIHIO U3 OneMeHThI TeopuH [ 'pad), CBI3HBIN Tpad, IIpencraBisiTh
MaHHBIX U ITOMOIIIBIO TAOJIUIT M TUarpaMM. (TaOJIHI] ¥ THarpaMM, HCITONIb30BaTh rpadoB (3 1) MPEACTABICHAE 3a/1a9H C 0OBEKTHI U CBS3H
omrcaTeNIbHAS Cpennee apupMeTHISCKOE, TaOJIMIIBI U TUATPAMMBI JJIs rmomoripio rpada. CreneHb [MEXIy HUMH C
CTaTUCTHKA MeraHa, HanOoJIbIee U MPECTABICHUS CTATHCTHUCCKIX (BaJICHTHOCTh) BEPIIMHBL.  [TOMOIIIBIO Tpada,

(4 1)

HaUMEHBIICC 3HAYCHM, pa3Max,
JAUCTIEpCHUA, CTAHAApTHOC
OTKJIOHCHHC YHCJIOBBIX Ha60pOB

imaHHbIX. HaxonuTh onucarenbHble
XapaKTEPUCTUKH JTaHHBIX.
BI)IILBI/II‘aTI), KPHUTUKOBATh
TUIIOTE3Bl O XapaKTepe CIydalHON
M3MCHYMBOCTHU U OMPCACITIAOIINX
e€ (akTopax

[Tyts B rpade. Llenn u
nuKibl. ['pader Ha
rmIockocTu. [epeBo
CIIy4allHOr 0 SKCIEPUMEHTA

HAXOAUTh ITyTU MEXKAY
BepinrHamMu rpada.
Briaensats B rpade
LIE€NH U [UKJIIBL.
CTpouTh 1epeBo Mo
OTIMCaHHIO
CIIy4allHOTrO OIIbITA,
OIMCHIBATH CITydaiiHbIe
COOBITHSI B TEpMHUHAX
Inepesa.

IPerrate 3a71a4u ¢
noMoIIbpio rpadoB

CirydaifHbIE OTIBITHI
U CilyJailHble
COOBITHSA, OITBITHI C
[PAaBHOBO3MOKHBIMH
RIIEMEHTapPHBIMU
MCXOIaMH

(3 1)

CrnyyaifHble 3KCTIEpUMEHTHI
(OTIBITHI) U CITydaiiHbIE COOBITHSI.
JJ1eMEHTapHbIE COOBITHS
(ncxoner). BeposTHOCTB
CITy4aifHOTO COOBITHSL.
BepositHOCTH COOBITHH B OIBITaX
C PaBHOBO3MOYKHBIMHU
AIIEMEHTAPHBIMU COOBITHIMHU.
[IpakTuueckas padota

BoraensaTs Ha mpumepax
CITy4aiiHble COOBITHS B OTIMCAHHOM
CIIy4yallHOM OIIBITE.
DOopMyIMpPOBATh yCIOBUS
MPOBEICHUSI CITyYalHOTO OIIBITA.
Haxonutb BepoOSATHOCTH COOBITHII B
OTIBITaX C PABHOBO3MOXHBIMH
HCXOJIaMU.

MopenupoBaTh OIBITHL C
[PABHOBO3MOHBIMU

CiydaifHbIE OTIBITHI,
CITydaitHbIe COOBITHS
M BEPOSTHOCTH
cOOBITHI

(3 4)

Crny4aifHble 3KCTIEpUMEHTHI
(OTIBITHI) U CITydalHbIC
COOBITHSL. DIeMEHTapHBIE
COOBITHS (MCXOIBI).
BeposTHOCTH Cily4aiiHOTO
coObITHs. BepositHocTn
COOBITHIA B OTIBITAX C
[PAaBHOBO3MO>KHBIMU
DIIEMEHTAPHBIMU COOBITUSMU

BbIaesTh 1
ONUCHIBATH CITyYalHbIE
COOBITHS B CITy9aiiHOM
OTIBITE.
DopMyIHpOBaTH
[yCJIOBHSI IPOBEACHUS
CITy4ailHOro OmbITa.
HaxonnTb
BEPOSTHOCTH COOBITUI
B OIBITAX C

DIIEeMEHTAPHBEIMHU UCXOAaMH B XOJIE [PAaBHOBO3MOKHBIMH
MPAKTHYECKON paboThI PIeMEHTapHBIMU
Onepanuu Haj Oneparuu HaJ| COOBITUSIMHU: Wcnonb3oBaTh AuarpaMmsl Jditnepa (Onepanuu Hajllepeceuenne, ooObequHeHHE |MICIIONB30BATh

COOBITHSAMHU,
CII0KEHUE
BEPOSITHOCTEN

nepeceycHue, 00beIMHEHUE
COOBITHH, POTUBOTIOIOKHEIE

COOBITHS.

M CIIOBECHOE OIMMCAHUE COOBITHHA
ISt POPMYIIUPOBKHU U

n300pakeHus 00bETMHEHUS U

MHOKECTB U COOBITHI,
MIPOTHUBOITOIOKHBIC

MHOYXXECTBAMU 51
COOBITHSIMHU.
CroxeHne g1

coObITHs. PopMyna

Imuarpammel Diinepa u
BepOAIbHOE OTFICAHIIE

COOBITHI ITpH




(3 9) Jnarpammel Diinepa. Popmyna  |[mepecedeHust COOBITHIA. YMHOXEHHE CJI0XEHHS BEpOATHOCTEN BBITIOJTHEHUN
CJI0’KEHUSI BEpOSTHOCTEH PermaTh 3a1a4u ¢ UCTIOIB30BAaHUEM [BEPOSITHOCTEH. 'YciioBHAsi BEpOSITHOCT. ornepaluii Haj
(hOPMYIIBI CIIOKEHHUS BEPOSITHOCTEH |V CIIOBHAS 'YMHOKXCHHE BEPOATHOCTEH. [COOBITHAMHU.
'YcioBHast 'Y ciioBHasi BEpOSITHOCT. Pemrats 3a1aun Ha HaX0XKIECHUE BCPOATHOCTD. Dopmyra ycIoBHON OueHuBaTh N3MEHEHNE
BEPOSATHOCTb, 'YMHOKEHUE BEPOSITHOCTEM. BEPOATHOCTEH COOBITUH, B TOM HezaBucumele BeposaTHocTr. Dopmya BEPOSTHOCTEH
nepeBo ciydaiiHoro [lepeBo ciy4ailHoro UMCJIE YCIOBHBIX C IOMOIIBIO COOBITHS [IOJIHON BEPOSITHOCTHU. COOBITHI TIO Mepe
ombiTa, popMyna  prcrnepuMeHTa. Dopmyrna NONTHOMAEpEeBa CIIy4ailHOTO OTBITA. (54) Dopmyna baiteca. HACTYIUICHUS JAPYTUX
MOJIHOM BepoaTHOCTH. HezaBucumsie OnpenensTs He3aBUCUMOCTh HeszaBucumsbie coObITHS COOBITUI B CITydaliHOM
BEPOSITHOCTH U COOBITHS coObITHiA TIO (hopMyITe U 110 OIIBITE.
HE3aBHCUMOCTD OpTraHM3aIiy CITYIaiHOTO OTIBITa PemaTs 3aaun, B TOM
COOBITHI qHCIIE C
(6 1) MCIIOBb30BaHUEM
nepeBa CIIy4aitHoro
ombITa, popMyn
CIIOXKECHHS U
[YMHOKCHHS
BEPOSATHOCTEN
DNIEMEHTHI KomOuHaTropHOe npaBuiio Vcrionbs30BaTh IPABUIIO DNIEMEHTBI Kom6unaropHoe mpasuiio  |GopMyaupoBaTh U
KOMOMHATOpUKY (4 [yMHOXKEHUS. [lepecTaHOBKM M1 [yMHOXKEHUS IS TIepEIHCIICHUS KoMOmHaTopuku (4 [ymHOXeHUs. [lepecTaHOBKH |TOKa3bIBAThH
) (baktopuan. Yucno coueranuii. [COOBITHI B CITy9aifHOM OTIBITE. q) 1 dakropuan. Yucio [KOMOWHATOPHBIE
Tpeyronbuuk [lackans. dopmynallonb3oBarses hopmysion u couetanuii. TpeyroibHuK  |(paxThl.
onHoMa HproToHa TpeyronbHUKoM Ilackans ams [Nackans. ®opmyna OuHoMa [Mcmons30BaTh
OTIpeIeTICHIS] YUCIIa COYSTaHUH HeroToHa MPABHUIIO YMHOKEHHUS,
M3yYeHHbBIE
KOMOMHATOPHBIC
hopmMyITBI 1S
MepPEeYNCICHUS

PIEMEHTOB Pa3IMYHBIX
MHOKECTB, B TOM
MUCIIE DIIEMEHTAPHBIX
COOBITHIA B CITy4aiiHOM
OITBITE.

[Monp30BaThCS
hopmyoit u
TPEYTOJIEHIKOM
TMackansa s
ONpeeICHHs Yncia
COUCTaHUH.
[TpumensTs hopmyiry




onnoma HerotoHa st

BCIIMYHH.

CtpouTh M pacio3HaBaTh

MaTtemMaTHYeCKOE OKUJaHUE

CITy4ailHO BEJIMYMHBI.

MpeoOpa3oBaHMs
BBIPAKECHUN
Cepun buHapHBII CIly4aliHBIA OIIBIT Pa30uBaTh ClOXKHBIE Cepuu BrunapHbiii cmydaliHbIi onbIT [Pa30uBaTh CI0XKHBIC
[OCJIE€0BAaTENbHBIX ((MCIIBITAHUE), YCIIEX U HEyJaua. PKCIEPHMEHTH! Ha OT/AEIbHbBIE MOCJeI0BaTENbHBIX |(HCIIBITAaHKE), yCIIeX U PKCIIEPUMEHTHI Ha
MCTIBITAaHUI He3aBucruMBble HCTIBITAHUS. VICIIBITAHUS. HCIIBITAaHUN. Heynava. HezaBucumsie OTJICIIBHBIE
(3 1) Cepust He3aBUCUMBIX UCTIBITaHUN (OCBauBaTh MOHATHS: HCTIbITaHue, (McnblTanus ucneiTanus. Cepust MCIIBITAaHUSI.
o nepsoro ycmnexa. Cepust cepys He3aBHCUMBIX MCTIBITAaHUN. |BepHyIIH. HEe3aBHCHUMBIX HCTBITaHUH f0|PemaTs 3a1a4u Ha
HE3aBUCUMBIX UCIIBITAHUMN [IpuBOIUTH IPUMEPHI CEPUI Cryuaitaerii BBIOOp [mepBoro ycnexa. Cepus MOUCK BEPOATHOCTEH
bepnymu. HE3aBUCUMBIX UCIIBITAHUH. 13 KOHEUHOU HE3aBUCUMBIX UCIIBITAHWKA  [COOBITHI B ceprn
[pakTuueckas padboTa c Permate 3a1a4u Ha OUCK COBOKYITHOCTH bepnymmu. Ciny4aiHblii MCIIBITAHUH 10
WCTIONIb30BaHUEM 3JICKTPOHHBIX [BEPOSTHOCTEW COOBITHH B cepun (5 4) BBIOOP M3 KOHEUHOH [IEpBOrO yCIieXa U B
TabIIuL WCIIBITAHUH IO IEPBOTO ycIieXa U B COBOKYITHOCTH. CEpHAX HCIIBITAaHUI
CepusiX UCIbITaHUI bepHyuu. [pakTudeckas padboTa c bepHymn, a Takke B
MN3yuarh B X0J1€ MPAKTUYECKOU HMCIIOJIb30BaHUEM OMBITaX CO CIyYaHbIM|
pabOTHI C HCIIOIb30BaHUEM QIIEKTPOHHBIX TaOIHI] BEIOOPOM M3 KOHEUHON
9IIEKTPOHHBIX TaOJIHUI] BEPOSITHOCTH COBOKYITHOCTH C
COOBITHIA B CEpHSIX HE3aBUCHMBIX MCIIOJIb30BaHUEM
VICIIBITAaHU [KOMOMHATOPHBIX
(hakToB 1 hopmyi, B
TOM YHCIIE B XO/I€
NPaKTUIECKOW PabOTHI
C IPUMEHEHHEM
CTaHIapPTHBIX
byHKIMI
CrnyvaiiHbie CrnyyaiiHas BeIM4YNHA. OcBauBaTh NOHATHS: ciydaiiHass  |(CitydaiiHble CrnyvaiiHasg BeJIMYNHA. OcBauBaTh MOHATHS:
BETTMYMHBI 1 Pacrnipenenenre BEpOsSTHOCTEW.  |[BETUYHHA, pacIpeeseHHE, BETTMYMHBI Pacnipenenenne CITy4aiiHasl BEJINYMHA,
pacrpeneneHus /lnarpaMma pacnpeneneHus. TabIa pactpeeineHus, U paclpeiesieHus]  [BEpOATHOCTEH. J(narpamMma  [pacrpeneiieHue,
(6 1) CyMMa U IpOU3BEICHHE mrarpaMma pacmpeneacHusl. (14 o) pacnpezaenenus. Onepanuy (radnuia
ciydaiiHbeIX BennuuH. [Tpumepst [[IpuBoauTs mpumMepsl HaJ CIy4YailHBIMHU pacpeneneHus,
pacpeieIeHuil, B TOM 4HCIe [pacipeieICHH, B TOM YHCIIE BennurHamu. [Ipumepsl Imuarpamma
FEOMETPHYECKOE U TEOMETPHYECKOTO U pacnpeneneHuil. bunapaas |pactpeneneHus.
OMHOMHUANBHOE onHOMuanbpHOro. CpaBHUBATH Cily4aiiHasl BEIMYMHA. Haxonuts 3HaueHUs
pacTipeieNIeHus! CIIy4YaiHbIX ['eomeTpuyeckoe CYMMBI U
BEJTMYNH [pactpezieieHue. MPOU3BEICHIS
HaxonuTh 3HaYeHUA CYMMBI U bunoMuanbHOE CITy4aiHbIX BEJIMYUH.
MPOU3BECHUS CIIyYailHbIX pacrpezeyieHue. Ctpoutb OvHapHBIE

[pacrpeneneHus mo
OIMCAHUIO COOBITHUH B




TEOMETPHUUECKOE M OMHOMHAIBHOE
pacrpe/eNcHue

CoBMECTHOE pacnpe/iesieHue
MBYX CIIy4alHbIX BEJIUYHUH.
HezaBucuMele ciydaiiHble
BennurHbL. CBOMCTBA
MaTEeMaTHYECKOI0
oxuaaHus. MateMaTuueckoe
OKuaHue OMHAPHON
CITy4ailHOM BEJIUYUHBI.
MaTteMaTH4ecKoe OXKUAAHUE
reOMEeTPHUY CKOTO U
OMHOMHAJILHOTO
pactpeneneHuil. Jucnepcus
Y CTAaHAAPTHOE OTKJIOHEHUE.
JTucriepcust OnHApHOH
CIIy4aliHOM BEJIMYUHBI.
CBOMCTBA JUCIIEPCUMU.
MaTtemaTrn4ecKkoe OXKHUAaHnue
MPOM3BECHUS U JUCTIEPCHS
CYMMBI HE3aBUCUMBIX
CITy4ailHBIX BEJIMYHH.
/Tucnepcust OMHOMHATIEHOTO
[pacrpeneneHusl.
[pakTuueckas padora ¢
MCIIOJIb30BaHHEM
QIIEKTPOHHBIX TaOIHI]

CITy4alHBIX OIBITAX.
CTpouTh 1
[pacrio3HaBaTh
FEOMETPUUYECKOE U
OMHOMHAIBHOE
pacTpeneneHusl.
PemaTs 3ana4un Ha
BBIUMCIIEHNE
MaTEMaTHIECKOTO
0KHTaHUsL.

CTpOUTH COBMECTHEIE
pacripeneneHusl.
M3yuaTh cBOICTBa
MaTeMaTH4YeCKOTO
oxnnanus. Pemate
BaJa4yl ¢ TOMOILBIO
M3Y4EHHBIX CBOMCTB.
ITo n3y4eHHbIM
(hopMynaM HaXOIUTh
MaTeMaTH4YeCcKHe
0KUJAHUA CITyYaliHBIX
BEJIMYNH, HIMEIOIINX
FEOMETPHUYECKOE U
OMHOMHUAIBHOE
pacrpeieneHus
OcBauBaTh MOHATHS:
Imucnepcus,
CTaH/apTHOE
OTKJIOHEHHE
CITy4ailHOM BETUYMHBI.
Haxonute nucnepcuro
M0 paclpeneeHHIO.
M3y4ate cBOMCTBa
ImucTiepcuu.

TTo n3y4eHHbIM
(hopMynaM HaXOJUTh
[mucTIepcuio
OMHOMHUAIIEHOTO

ACIIpCACIICHUSA, B TOM




YUCIIC B XOJIC
MPaKTHIECKOH PabOTHI

O0001IEen e 1
CcHCTEMaTHU3aLIH
BHAHWI

(59

OmnwucaTenbHas CTATUCTHKA.
Crny4aifHbIC OIBITHI U
BEPOSTHOCTU CITyYalHBIX
coOpITHH. OnIepanuu Hax
COOBITUSMU. DIICMEHTHI
KOMOWHATOPUKH, CEPUU

HE3aBHCUMBIX HCIIBITAHHI

[ToBTOPATH U3YyYEHHOE U
BBICTPaNBaTh
CHUCTEMY 3HAHUI

11 kaace

ba30BbIi YpOBEHb

Yrny0neHHbIH ypOBEHB

Ha3BaHue pazgena

OCHOBHOE COJEp>KaHHE

OCHOBHBIE BUJIBI

Ha3Banue pazznena

OCHOBHOE COJIEp>KAHHE

OCHOBHBIE BUIBI

(TeMBI) (KOJTHIECTBO IMeATeTLHOCTH (TeMBI) (KOJTMIECTBO IMeATeTbHOCTH
4acoB) oOyyaromuxcs 4acoB) oOyuarommxcs
Pacnpenenenue [TocnenoBaTenbHOCTD IBbLAENAT IO ONKMCAHUIO
[Tyaccona OJIMHOYHBIX HE3aBUCHMBIX CITy9aifHOTO OITBITa
(2 9) coObrThid. [Ipumep 3amaun, BEITMYWHBI,
MPUBOSIIEH K [pacTpeieIeHHbIE 110
pacnpenenenuro [lyaccona.  Bakony Ilyaccona.
[IpakTrueckas pabora c IPemaTh 3a1a4um, B TOM
VCTIOJIb30BaHMEM 3JIEKTPOHHBIXHMHCIIE B XOJI€
TaOIIHII MPaKTUIECKOH PadOTHI C
MPUMEHEHUEM
CTaHJAPTHBIX (PYHKIUHA
PIICKTPOHHBIX TaOJIHI]
MatemaTtuueckoe [Ipumepsl TpUMEHEHUS OcBauBaTh MOHSTHE HenpepsiBHEIE [TpumMeps! HEMPEPHIBHBIX 3HAKOMHTHCS
0KHMJaHUE CIIy4allHOM [MaTeMaTHYECKOro O’KHIaHHUs |[MaTeMaTHYECKOTO CIy4yallHbl€ BEIMYMHBI  |CIIy4alHbBIX BEIMYHUH. MOHSATUSMU:
BEJMYNHBI (4 1) (cTpaxoBaHme, J0TEpES). 0>KUJIAHMUSL. (pactipeneneHus), DyHKIUS IIOTHOCTH HEIIPEPBIBHAS
Martematnueckoe oxunanue |[[IpuBoauTh u 00CYXIaTh [TOKa3aTeIbHOE BepoATHOCTH. PaBHOMepHOE  (cityuyaliHasi BEJIMYMHA,
CYMMBI CITy4YalHbIX BEJIMYUH. [IPUMEPHI IPUMEHEHHUSI |1 HOpMaJbHOE pacnpenenenue. [Ipumepst HEIpEepbIBHOE
MaTemMaTHYeCKOe OKUIaHUE |[MAaTEMaTHIEeCKOTO pactpeneneHus (4 q) 3a/a4, IPUBOISIINX K [pactipezieneHue,
TEOMETPHUYECKOTO U OKHTAHUSL. MOKA3aTEIbHOMY H K (YHKIIUS TTIOTHOCTH
OMHOMHUAIBEHOTO Boeraucisars HOPMaJIbHOMY BEPOATHOCTH.
pacripenencHui MaTEMaTHYECKOE pacnpenencHusaM. PyHkuua  [HaxoauTs BeposSTHOCTH
OKHJaHUE. TUIOTHOCTH BEPOSITHOCTH COOBITHH 110 TaHHON




Vcrionb30BaTh MOHSTHE
MaTeMaTHYECKOT0
0’KHJaHMSI U €TO CBOMCTBA
MIpU pELLIEHUH 3a/1a4.
HaxonuThb 110 H3BECTHBIM
dhopmynam
MaTeMaTHYECKOe
0’KUIaHUE CYMMBI
CIy4alHbIX BEJIUYUH.
HaxonuTb 1Mo N3BECTHBIM
(hopMyam
MaTeMaTHYECKHe
0’KUAAaHUS CITy4aiHbIX
BEJIMYHH, IMEIOIIHX
FEOMETPUUECKOE U

MOKa3aTeIbHOTO
pactpeneneHus. OyHKIUSL
MJIOTHOCTH BEPOSTHOCTH
HOPMAaJILHOTO PaCTIPEICICHUS

(YHKIIMH IUIOTHOCTH.
3HaKOMHTBCS C
MOHSTUSIMH:
MOKa3aTeIbHOE
pacmpezeneHue,
HOpMaJIbHOE
[pactpenesieHue.
BbIIENSATh IO OIIMCAHUIO
CITy4aifHble BEJTMYHHbI,
[pactpeiesieHHBIE 110
MOKa3aTeJIbHOMY
BaKoHY, MO
HOPMAaJbHOMY 3aKOHY.
IPa3oupaTh mpuMepsI
Bajad, MPUBOASIINX K

OMHOMMATBHOE MOKa3aTeIbHOMY
pacripeesieHus [paclpeielIEeHUIO U K
HOPMaJILHOMY
[pactipeeICHHIO
lucnepcus u /Tucniepcus u crangaptaoe  |(OcBauBaTh HOHSTHSL: DIIEMEHTBI ['enepanpHasi COBOKYNMHOCTh U (OCBAauMBATh MOHSATUS:
CTaHIAPTHOE oTKJIOHeHUe. Jlucnepcun Imuctepcusi, CTaHAapTHOE [MaTeMaTHYeCKOU citydaiiHast BBIOOpKA. reHepaTbHas
OTKJIOHEHHE FEOMETPUUECKOTO U OTKJIOHEHHE CIIyJallHOM  |[CTATHCTHKH 3HAKOMCTBO C BBIOOPOYHBIMH  [COBOKYITHOCTb,
CJIy4ailHOM BETMYMHBI [OMHOMHUAIBHOTO BEJIMYHHBL. (6 1) xapaktepuctukamu. OneHka [BbIOOpKa, BEIOOPOYHOE
(4 1) [MpakTudeckas pabota c [pacrpeaeneHusl. CpeIlHEero M TUCTIepCUH cpenHee 1 BEIOOpOYHAs
MCIIOJIB30BaAaHUEM HaXOILI/ITB JAUCTICPCHUIO 10 FeHepaJIBHOfI COBOKYITHOCTHU C |[AUCIICPCHU.
AIIEKTPOHHBIX TAOJIHUII pacrpeneneHHIO. MOMOILBIO BHIOOPOUHBIX IBoraucnate
HaxonuTb 10 W3BECTHBIM xapakTepucTuk. OLieHuBaHue [BEIOOPOYHBIE

(hopMyJiaM TUCTICPCHUIO
TEOMETPHYECKOTO U
OMHOMMAIIEHOTO
pacrpeaecHus, B TOM
YHCIIC B XOJIC
MPaKTHYECKOH paboThI C
MCIIOJIb30BaHHEM
PIIEKTPOHHBIX TAOJIHIIT

BEPOSTHOCTEH COOBITHI 11O
BEIOOPKE.

CraTucTryecKkas THIIOTe3a.
[TpoBepka mpocTeumx
TUIIOTE3 C IIOMOIILIO CBOMCTB
M3YYEeHHBIX pacIpe/leICHNH.
[IpakTHueckas pabora c
VICITOJIb30BAHUEM DIICKTPOHHBIX
TaOJIuII

XapaKTePUCTUKH U Ha UX
OCHOBE OLIEHUBATh
XapaKTePUCTHKHU
reHepaJIbHOM
COBOKYITHOCTH.
OcBauBaTh MOHSATHS:
CTAaTUCTHUUYCCKAA
runore3a. OLeHuBaTh
BEPOATHOCTH COOBITHI U
MPOBEPATH MPOCTEHIIINES
THUIOTE35I HA OCHOBE
BEIOOPOYHBIX JAHHBIX, B




[TOM YHUCJIC B XOZC
MPaKTHIECKOH pabOTHI

3aKOH OOJIBIINX YUCEIT

(3 1)

3aKOH OOJIBIINX YUCEIT.
IBEIOOpOYHBIN METOT
MCCIIEI0BaHUM.
[MpakTryeckas paboTa ¢
MCTIOJb30BaHHEM
PIICKTPOHHBIX TAOJIHIT

3HAKOMUTHCS C
BBEIOOPOYHBIM METOIOM
MCCIIeTOBaHUS
COBOKYITHOCTH JTaHHBIX.
MN3yyats B X071€
MPaKTHYECKOH pabOTHI C
MCTIOJIb30BaHHEM
AIICKTPOHHBIX TaOJIHII
MpUMEHEHNE
BEIOOPOYHOTO METO/Ia
WCCIIeIOBaHUS

3aKOH OOJIBIINX YUCEN
(59)

HepasenctBo YeObIména.
Teopema Yebrpméra. Teopema
beprymm. 3akoH OOIBIIIX
urcels. BeiOopouHbIl MeTON
KCCIIEIOBAHUM.

[IpaxTHueckas padora ¢
MCIIOJIb30BaHUEM AJICKTPOHHBIX
TaOJIuLI

IPa3oupaThb
ITOKA3aTeIbCTBA TEOPEM.
OcBanBaTh BEIOOPOYHBIH
METOJ UCCIICIOBAHUM, B
[TOM YHUCJIC B XOZC
MPaKTHIECKOH pabOTHI

HenpepsiBHbIe
CITy4aiHbIe BETUMYHHBI
(pacmpenerne- HUs)

(24)

[IpumMeps! HEMPEPHIBHBIX
CIIy4alHbIX BEJIUYMH.
DyHKIUS IUIOTHOCTH
pacnipenenenus. PaBHomepHoe
pacTipesieNICHHE U €T0
CBOMCTBA.

OcBauBaTh MOHATHS:
HeTpepbIBHAS CITydaiHast
BEJIMYMHA, HENPEPHIBHOE
pacripeqeneHue, QyHKIHs
TUIOTHOCTH BEPOSITHOCTH.
[IpuBOAUTH IPUMEPHI
HETNPEPHIBHBIX CITyYaliHBIX
BEJTMYHH.

HaxoanuTb BEpOSATHOCTH
COOBITHI 11O TAaHHOM
(YHKIWY IIOTHOCTH, B
TOM YHCJIe PABHOMEPHOTO
acrpeeseH s

CBs3b MEXTY
CIIy4alHBIMU
BenrurHaMu (6 1)

KoBapuanus AByX CIy4aiHBIX
BenmanH. Kosdhdunment
koppesnsuud. COBMECTHBIE
HAOJIIOJICHUS IBYX BEIIMYUH.
Bri6opounsrit ko3 dunmreHt
Koppesinuy. Pasnuuue mexay
NIMHEHHOU CBSI3bIO U
MPUYUHHO-CJIEICTBEHHOU
cBs13b10. JInHeitHas perpeccus.
[pakTuieckas pabota c
VCIIOJIb30BaHHEM IJIEKTPOHHBIX
Ta0JIuIL

OcBauBaTh MOHSTHS:
KOBapHalus,
KoduLmeHT
KOpPEJIALIAY, TUHEHHAS
BAaBUCUMOCTD.
OLeHuBaTh XapaxkTep
CBSA3H MEXAY
CITy4ailHBIMU
BETMYUHAMU, UCXOS U3
MPUPOIBI JAHHBIX U
BBIYHCICHHBIX
XapaKTEePUCTHK.
IMcnonp30BatTh




3HaHMi (19 9)

CTaTUCTHKA, OTIBITHI C
[PAaBHOBO3MO>KHBIMH
DIIEMEHTAPHBIMH COOBITHSIMH,
BBIYHCIICHHE BEPOSITHOCTEH
COOBITHII C TPUMEHEHHEM
(hopmyn u rpaduaecKux
METO0B (KOOpAMHATHAS
npsiMasi, JIepeBo, TuarpaMma
Diinepa), cirydaiiHbIe
BEJIMYMHBI U paclpeieNieHHs,
MaTeMaTHYeCKOE OXKUIaHUE

CITy4ailHOM BEJTMYUHBI

(11 1)

OTIBITHI C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMH COOBITUSIMH,
BEIUMCIICHHE BEPOSTHOCTEH
COOBITHIA C MPUMEHEHUEM
(dopMys1 1 rpaduyecKux
METOAOB (KOOpAWHATHAS
npsMasi, 1epeBo, AuarpaMma
Diinepa), ciaydaiiHbIe
BEJIMYMHBI U PaCTIpeIeIICHHS,
MaTeMaTHYECKOE OXKUIaHUE
CITy4aliHOH BETMYMHBI

HopMmainbHoe 3agaun, IPUBOIALIUE K OcBauBaTh MOHSATHSL: InrarpaMmbl
pacrpeneaecHue HOPMaJIbHOMY HOPMAaJIbHOE [paccenBaHus ISt
(2 u) pacnpeneneHuo. OyHKuua  pacrpeneicHue. M300pakeHUs
MJIOTHOCTH U CBOMCTBA BoiaensTs Mo onucanuio COBMECTHOTI'O
HOPMAJILHOT'O PACTIPEAEIICHUS. CITyYailHble BETNYNHBL, [paccerBaHUsl JAHHBIX.
[IpakTraeckas padora ¢ pacrpeieIEHHbIE 110 IHaxonutb
KCTI0JIb30BAaHUEM HOpPMaJbHOMY 3aKOHY. KO3 QUITUCHTHI OCU
PICKTPOHHBIX TAOJIHUI] [TpuBOAUTH IPUMEPHI ImrarpamMmbl, B TOM
3ajad, OpUBOISIIUX K duCIe B XOA€
HOPMAaJIbLHOMY MPaKTUYECKOM paboThI C
[pacIIpeeICHUIO. MPUMCHCHUEM
Haxonuth 4uciI0BEIE CTaHAapPTHBIX (QYHKITHI
XapaKTEPUCTUKHU
HOPMAaJIbHOTO
[pacrpeneaeHus o
M3BECTHBIM (DOpPMYyIIaM.
Pemats 3amaun,
CBSI3aHHBIE C
MIPUMEHEHUEM CBOICTB
HOPMaJIbHOTO
[pactpeieNICHUid, B TOM
YMCIIE C UCTIONb30BAHUEM
DIIEKTPOHHBIX TaOJIHIL
[loBTOpEHUE, [IpencraBieHue JaHHBIX C [ToBTOpsITH M3yueHHOE U [O000IICHHE U [IpencraBneHue JaHHBIX C [IoBTOPSITH N3YYEHHOE U
00001IeHHE MOMOIIBI0 TAOJIHIT U BBICTPAUBaTh CUCTEMY crcTeMaTH3aIus [MOMOIIIbIO TAOJIMII U THArPaMM,BbICTPAUBATh CUCTEMY
1 CUCTEMAaTU3ALIMS muarpamMm, onucaTebHas BHaAHUI SHAHUM onucaTeNbHasl CTATUCTHKA, BHAHUH




TEMATHYECKOE IINTAHUPOBAHHUE.

AuireOpa v HaUYaJIa aHAJIH3A.
10 kaacc. ba3oBblii ypoBeHb.

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrpoakusie | Ipakruteckue o0pa3oBaTe/bHbIEC
padoTsbI padoThI pecypesI
1 1);/;1;12:;?::;5211?)? ?IEiEJI;HIL;I;{HPIfIOHaHLHHe 14 1 bubmaorexa [IOK
) https://m.edsoo.ru/1568aba3
YpaBHECHHUS W HEPABCHCTBA
2 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6 bubnuoreka [IOK
HoKazaTeneM https://m.edsoo.ru/1568aba3
3 Apudmernyeckuil KOpeHb N—ON CTETEHH. 18 1 bubnuoreka [IOK
HppanmoHaisHble YpaBHEHUS 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 DopMyJbl TPUTOHOMETPHH. 29 bubnuorexa [JOK
TpuroHoMmeTpudyeckre ypaBHEHUS https://m.edsoo.ru/1568aba3
5 [TocnenoBaTeTbHOCTH U IPOTPECCUH 5 2 bubmorexa I[IOK
https://m.edsoo.ru/1568aba3
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3 bu6moreka [IOK
3HAHUM https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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Auiredpa u HaYaJIa aHAJIM3A.
10 kaacc. Yriy0J1éHHbI yPOBEHb.

No Koun4yecTBo yacos
HanmeHnoBaHue pa3jaesioB 4 TeM NPOrpaMMbl
n/n Bcero KoHTpo/bHbIE IpakTHyeckue
padoThbI
padoThI
1 MHOK€eCTBO AEHCTBUTENBHBIX Uncesl. MHOrowieHsl. ParmonansHbie 6
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI JINHEWHBIX YPaBHEHUM
2 Oyukiuu 1 rpaduku. CrenerHas GyHKIUS € TETBIM IMOKa3aTeIeM 6 1
3 [TokazarenbHas ¢pynkuus. [lokazarenbHble ypaBHEHUS 10 1
4 Jlorapudmuueckas pynkus. Jlorapupmuyeckue ypaBHEHUS 18 1
5 [TocnenoBaTenbHOCTH U IPOTPECCUH 5
6 HenpepsiBabie pynkmmu. [IponsBoanas 18 1
7 [ToBTOpEeHME, 0000MIIEHNE, CUCTEMATU3AIIHS 3HAHUN 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4




AuireOpa v HaUYaJIa aHAJIH3A.

11 kaacc. ba3oBblii ypoBeHb.

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoiasbubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero 5 p oOpa3oBaTtejibHbIE
padoTsI padoThbI pecypebi
] Hoxamaronmasn dvmmn Hotasmorme 12 1 Bubmorexa LIOK
) https://m.edsoo.ru/fl1c4afd
ypaBHEHHUS U HEPABEHCTBA
2 or e 12 Bubmorexa LIOK
P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
3 b Tt 9 ] BuGmorera LIOK
P 1P p https://m.edsoo.ru/fl1c4afd
HEpPaBEHCTBA
. bu6moreka [IOK
4 [TpousBonas. [Ipumenenue mpou3BOAHOM 24 1 https://m.edsoo.ru/fl 1c4afd
5 HuTerpan u ero npuMeHEHUS 9 Brbmaorexa LOK
P p https://m.edsoo.ru/fl1c4afd
. bu6mmoreka [JOK
6 CrcTemer ypaBHeHMj 12 1 https://m.edsoo.ru/fl1c4afd
7 HarypasnpHbie U Lesble yncia 6 Bubmzorexa LIOK
yp I https://m.edsoo.ru/fl1c4afd
8 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 2 bu6mmoreka [JOK
3HAHUN https://m.edsoo.ru/fl1c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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AuireOpa v HaUYaJIa aHAJIH3A.

11 kaacc. Yriy0JieHHbIii yPOBEHb.

Ne KoauuecTBO 4acoB
HaumeHoBaHue pa3iejioB U TeM MPOrPaMMBbl
n/n Bcero Kontpoabubie | IIpakTunueckue
padoThI padoThI
WpparmonaiibHbIe, TOKa3aTeIbHBIE U JIOTAPHUPMIIECKUC
1 4
HEpPaBEHCTBA
2 KomriekcHele unciia 8

I'paduku TpuroHoMerpuueckux GyHkuuid. TpuroHomerpuyeckue

3 5
HEpaBEHCTBA
4 3ajaun ¢ mapameTpamMu 10 1
5 [TepBooOpa3zHas 1 UHTETpaT 3
6 HarypanbsHbie u 11e1p1e yncia 4

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME 34 1




IHOYPOYHOE INTAHUPOBAHHUE.

AJITEBPA 10 kaacce

ba3oBblii ypoBeHb 2 4/Hen

Yruy0/eHHbli ypOBeHb 2 4 /He

Ne Ne | 1. Muoswcecmeo oeiicmeumenvuvix uucen. Munozounenwl.
\no 1. Muoscecmeo oeiicmeumenvhuix yucen. Mnozounenul. m\it | Payuonanvusle ypasnenus u nepasencmea. Cucmemol
Payuonanvnwvie ypasnenus u nepasencmea. Cucmemut JuHennvlx ypaguenuii (6 u)
auneiunvix ypasnenuii (14u )

1 1 1 [IprMeHeHne TEOPETUKO-MHOKECTBEHHOTO anmnapara Jyuist
MHoecTBO, Onepanuy HaJl MHOKeCTBaMH. J[marpaMMBbl .

Siinepa—Benna pelieHns 3azat. Motynb IeHCTBUTEIHHOTO YUCIIA U €TO
CBOWCTBa

2 Parmmonansabie yncia. OOBIKHOBEHHBIE U JE€CATHYHBIE 2 2 MHorouieHsl 0T OJHOM epeMeHHOM. JleleHrne MHOTOYIeHa Ha
JIpoOH, TPOIIEHTHI, 0ECKOHEUHBIE MEPUOTNIECKUE APOOH MHOTOWIEH C ocTaTkoM. Teopema besy.

3 3 3 | Matpuna cuctemsl JIMHEHHBIX ypaBHeHUH. OnpenenuTens
Apudmernyeckre omneparyu ¢ palfioHATLHBIMA YHACIaMH, . . i
e S —— MaTpUIbl 2X2, €ro TEOMETPUYECKUN CMBICI U CBOWCTBA;

BBIYHCIICHHUE €T0 3HAYCHUS;

4 [Ipumenenue npoOeid ¥ MPOLIEHTOB ISl PEIICHUS 4 4 Pemenue cucrem nuHelHbIX ypaBHeHUH. [IpumeneHne
MPUKIIAIHBIX 3a7]a4 U3 Pa3INuHbIX OTpaciiel 3HaHUu 1 OTIPENENIUTENS ISl PELICHUS CUCTEMbI TMHEHHBIX ypaBHEHUH.
peanbHOM JKU3HU

5 [Ipumenenne npoOeii ¥ MPOLICHTOB ISl PEIICHUS 5 5 OCHOBHBIE METOJIbI PEIICHUS LETBIX U JPOOHO-PAITMOHATBHBIX
MPUKJIAIHBIX 3a]1a4 U3 Pa3INYHbIX OTpaciel 3HaHUU U ypaBHEHUI U HEPABEHCTB
peanbHOM KU3HU

6 JleiicTBuTenbHBIC YKca. PalirionanbHbIe U 6 6 Pemenuie npukiaHbiX 3a7a4 ¢ TOMOIIbIO CUCTEMBbI JIMHEHHBIX
UppalMoHaJIbHBIC YHCIIa ypaBHEHUH

7 Apudmernyeckue onepanuu ¢ IeHCTBUTEIbHBIMY YyiciaMu | 7

8 [TpuOnmkEHHBIE BBIYUCIICHUS, IPABUIIA OKPYTIICHUS, 8
MIPUKUIKA U OIEHKA PEe3y/IbTaTa BHIYMCICHUI

9 TosxecTBa M TOXKAECTBEHHBIC MPE0OPa30BAHMS 9

10 VYpaBHEeHUE, KOPEHb YPABHEHMUS 10

11 HepaBeHcTBO, pelieHre HEpaBEeHCTBA 11

12 Mertoa uHTEpBaJIOB 12

13 Pemenue nensix u poOHO-paIMOHANBHBIX YPAaBHEHUH U 13
HEPABEHCTB

14 K/p " BxoaHoii KOHTpPOJIb'" 14




2. @ynxyuu u cpagpurku. Cmenens c yeavim nokazamenem

(6w)

2. ®ynkyuu u 2paguxu. Cmenennasa ynkyus c yenvim
nokazameinem ( 64 )

15 @ynkiys, crocoosl 3ananus Gpynkuuu. Bzanmuo obparusie | 1 7 Komnosunus ¢pyHkiuii. DnemeHTapHbie mpeoOpa3oBaHus 1
byHKIMN rpaduKoB QYHKITHHA
16 I'padux Gynkun. O6macTb ONpeAeIeHNs U MHOKECTBO 2 8 [epuoanyeckue ¢pynkunu. [IpoMexyTKH MOHOTOHHOCTH 2
3HadeHuit pynkun. Hymn @yaxmum. [Tpomexxyrku ¢byskun. Makcumymsl 1 MUHUMYMBI QyHKIH. Hanbomnpiiee
3HAKOMOCTOSIHCTBA ¥ HauMeEHbIIIee 3HaUYeHnEe (DYHKIIMU Ha TPOMEKYTKE.
17 3 9 [lepuonuueckue Gynkuuu. [TpomexyTKkn MOHOTOHHOCTH 3
YéErHble 1 HeUETHBIE PYHKLINN ¢yHkuuu. MakcuMymbl 1 MUHUMYMBI QyHKInK. Hanbonbiiee
Y HaMeEHbIIIee 3HaueHne (PYHKIINU Ha TPOMEXKYTKE
18 4 10 | JIuneiinasi, KBagpaTHIHAS ¥ JPOOHO-TMHEWHAS (QYHKITUH. 4
Creniens ¢ menbM nokasareneM. CrannapTtHas Gopma
SAIHCH JIEHCTBUTELHOTO THCA 3J'I€M€H€apHO€ WCCIIEZIOBAaHKE U TIOCTPOCHHUE TPaPUKOB ITUX
¢bynkumii. buaom Herotona
19 Hcnonb3oBanue noaxosien GopMbl 3aiucu 5) 11 | Jluneiinas, kBagpaTU4Has U APOOHO-IMHENHHAS (QYHKIIUH. 5
JIEeWCTBUTEIFHBIX YHCET UTS PEIICHHS TPAKTHIECKUX 33124 DJeMeHTapHOE UCCIIEIOBAaHHE U TIOCTPOCHUE TPahUKOB ITUX
W TIPEJICTABIICHUS TAHHBIX ¢dbynkuii. burom Herotona
20 CreneHHas GyHKLUS C HATYPAJIbHBIM U LIETBIM 6 12 | K/p " Crenennas ¢-s. Ee cBoiictBaBa u rpaguk" 6
nokaszatenem. E€ cBolicTBa u rpaduk
3. Apugpmemuueckuii Kopenv n-oii cmeneHu.
Hppayuonanvnsie ypasnenus u nepasencmea (184) 3. lokazamenvuaa gpynxkyus. Ilokazamenvhvle ypasnenus
(10 4)
21-22 | ApudmMerndeckuii KOpeHb HATypaIbHOM CTETICHU 1-2 13 CreneHsb ¢ pallMOHAJIBHBIM TIOKa3aTesieM U € CBOMCTBA 1
23-25 | CBoiicTBa apu(pMETHUECKOTO KOPHSI HATYPAJIbHON CTEIIEHU 3-5 14 CreneHsb ¢ pallMOHAJIBHBIM TOKa3aTeeM U €€ CBOMCTBa 2
26-30 | JleficTBus ¢ apuMeTHIECKIMHU KOPHSIMU N—OM CTeneH! 6-10 |15 CreneHb C pallMOHAJIbHBIM MOKa3aTeIeM U €€ CBOMCTBa 3
31-35 | PemieHue uppaiioHaIbHBIX YPaBHEHU U HEPABEHCTB 11-15 | 16 [TokazarenpHas QpyHKIUS, €€ cBOWCTBA U rpaduK 4
36-37 | CeolicTBa 1 rpaduk KOPHS N-Oi CTEIICHU 16-17 | 17 Hcnonp3oBanue rpaduka QyHKIUHU A7 pelIeHUs] ypaBHeHU | 5
38 K/p " Apudmernyeckuii KopeHb N—0ii cTeNneHM. 18 18 . |6
" Hcnonb3oBanue rpaduka GyHKIUHN A7 pelIeHUs ypaBHEHUN
HppauuonajbHble ypaBHEeHUs!
19 [Toxa3zarenbHble ypaBHEHHs. OCHOBHBIE METObI pELLICHHS 7
NOKa3aTeJIbHbIX YPaBHEHUH
20 [Toxa3zarenbHble ypaBHEHHsI. OCHOBHBIE METObI pELLICHUS 8
NOKa3aTeJIbHbIX YpaBHEHUH
21 [Toxa3zarenbHble ypaBHEHHs. OCHOBHBIE METObI PELLICHHS 9

IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ




22 | K/p " Noka3arteabHas ¢-s. [lokazarensubie yp-1" 10
4. @opmynvt mpuzonomempuu. Tpuzonomempuueckue 4. Jlocapugpmuueckan gpynkyus. lozapugpmuuecxkue
ypaeunenus (224 ) ypasuenus (184 )
39-40 | Cunyc, KOCHHYC M TAaHTE€HC YMCIIOBOTO apryMEHTa 1-2 23 Torapudm wmcna. CroficTsa torapudma 1
41-42 | ApkcuHYC, apKKOCHHYC M apKTaHT€HC YMCIOBOTO aprymenTa | 3-4 24 Jlorapudm uucna. CoiicTBa jorapupma 2
43 Tpuronomerpudeckas OKpy>KHOCTb 5 25 Jlorapudm uucna. CoiicTa orapupma 3
44 Onpenenenne TPUrOHOMETPUYECKUX (PYHKIUN YHCIOBOTO 6 26 4
JlecaTu4HbIE U HATypaJbHBIC JIOTapUPMBI
aprymMeHTa
45-48 | OCHOBHBIC TPUTOHOMETPUUICCKUE (POPMYITBI 7-10 | 27 JlecsiTuuHbIe M HATYpaJIbHbIE JTOTAPU(MBI 5
49-53 | IIpeoOpa3zoBaHne TPUTOHOMETPUIECKUX BBIPAKCHUH. 11-15 | 28 [IpeoOpa3oBaHue BbIpa)k€HUH, COAEpIKAIINX JJOTapUPMBbI 6
54-59 | Pemrenne TpUTOHOMETPHUYECKUX YPABHEHUH 16-21 | 29 [Tpeo6pa3oBaHue BbIpaKeHH, coepiKalux Jorapudmbl 7
60 O06o06menne o TeMaM "OCHOBHBIE TPUTOHOMETPHICCKUE 22 30 . 8
" [Tpeo6pa3oBanue BbIpaKeHH, coepKaluX Jorapudmbl
¢dopmynbl. TpuroHOMETpHYECKUE YPaBHEHHS
31 Jlorapudmuueckas QyHkus, €€ cBOWCTBA U rpaguK 9
32 Jlorapudmuaeckas GhyHKIus, €€ CBONWCTBa U rpaduk 10
33 Hcnons3oBanue rpaduka GyHKIUU A1 pernieHus ypasaennii | 11
34 Hcnons3oBanne rpaduka QyHKIMU A1 perieHus ypaBHeHnii | 12
35 Jlorapudmuaeckue ypaBaeHus. OCHOBHbIE METOBI pemenus | 13
JOrapuPMHUUECKUX YPAaBHEHU I
36 Jlorapudmudaeckue ypaBHeHus. OCHOBHBIE METOBI pemieHust | 14
JOrapupMHUUECKUX YPABHEHUI
37 Jlorapudmuaeckue ypaBHeHus. OCHOBHBIE METOBI pemieHus | 15
JOrapuPMHUUECKUX YPABHEHUI
38 PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUH JIOTAPU(PMUICCKUX 16
ypaBHEHUH
39 PaBHOCHIIBHBIE TIEPEXOIbI B PEIICHUH JIOTAPU(PMUICCKUX 17
ypaBHEHUH
40 K/ p "Jlorapupmuueckas ¢pynkuus. Jorapupmuyeckne 18
ypaBHeHus'
5. Ilocneooseamenvnocmu u npozpeccuu (5 4 ) 5. IHlocneoosamenvnocmu u npocpeccuu (54 )
61 K/p "®opmyas tpuronomerpuu. Tpuronomerpnyeckune | 1 41 [TocnenoBaTenbHOCTH, CLIOCOOBI 3aaHUs 1

ypaBHeHus''/Bcepoccuiickasa npogepounaa paboma

MOCJIEI0BATEIbHOCTEN. MeTo MaTeMaTHYECKONW MHTYKIIMU




62 . 2 42 MOHOTOHHBIE ¥ OTPAaHUYEHHBIE TIOCIIEJOBATEILHOCTH. 2
O6o006mieHne, cucTeMaTru3anus 3HaHU| 3a Kypce anredpsl 1
HcTopus anannsa 6€CKOHEUHO MabIX
Hayaj MaTemaruyeckoro anaausa 10 kimacca
63 Apudpmernueckas ¥ reoMeTpruIecKas Iporpeccu. 3 43 | JIuHeHHbIA 1 SKCTIOHEHIMANBHBINA pocT. Yuco e. 3
Hcnonp30BaHue MPOTPECCHH VISl PELICHUS PEATbHBIX 3a/1a4 Hcnonp3oBanne mporpeccuul Uisi peieHns peatbHbIX 33129
MPUKIIAQJHOTO XapakTepa NPUKIIAJHOTO XapaKTepa
64 K/p " HToroBasi koHTpoJbHas padora / Bcepoccuiickasn 4 44 | Ucnonb30BaHKME IPOIPECCUU JIJISl PELIECHUS pealIbHBIX 3a]a4 4
npoeepounasn paboma "’ NPUKIIAJHOTO XapaKTepa
65 beckoneuHo yObIBaroI1asi reoMeTpUUecKast Mporpeccusl. 5) 45 | Ucnonb3oBaHME MPOrPECCUU ISl PELICHUS peaslbHbIX 3a1a4 5
Cymma OeckOHE4HO yObIBaroIlel reoOMeTpU4eCKOn MPUKIIATHOTO XapakTepa
IPOTPECCUN
6. Henpepuoignvte goynxyuu. Ilpoussoonasn (18 4 )
6. Iloemopenue, 0606uenue, cucmemamusayus 3Hanui (3
%)
66 PopMyIia CI0KHBIX TPOLIEHTOB 1 46 HenpepriBHbIe GYHKIIMHM U UX CBOWCTBA 1
67 dopmyIa cI0KHBIX TPOIICHTOB 2 47 Touxka pa3pbiBa. ACUMNITOTHI TpadUKOB HYHKITUN 2
68 OcHOBHBIE TIOHATHS Kypca aareOpbl 1 Hadas 3 48 3
MareMmarndeckoro anaimsa 10 kimacca, o0o01menue u CBoiicTBa (DYHKIIMN HETIPEPHIBHBIX HA OTPE3KE
CUCTEMAaTH3aLMs 3HAaHUU
49 MeToa HHTEpBAJIOB TSI PEIICHUST HEPABEHCTB 4
50 MeTo1 HHTEPBAJIOB TSI PEIICHUST HEPABEHCTB 5
51 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIUM JIUIS pemieHust | 6
3a7a4
52 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIUM JIUIS peIieHust | 7
3aja4
53 [lepBas 1 BTOpasi mpou3BoIHbIE DYHKIIUU 8
54 OnpezeneHne, reOMETPUUYECKHI CMBICIT TPOU3BOIHOM 9
55 Omnpenenenue, GU3NUECKUNA CMBICT MPOU3BOJIHOMN 10
56 YpaBHeHUe KacaTellbHOM K rpaduKy QyHKIMU 11
57 YpaBHeHUe KacaTelbHOM K rpaduKy QyHKIUU 12
58 [Tpon3BoiHBIE ANIEMEHTAPHBIX QYHKIHIT 13
59 [Tpon3BoiHBIE ANIEMEHTAPHBIX QYHKIHIT 14
60 [Tpon3BoHast CyMMBI, IPOU3BEACHHUS, YACTHOTO U 15
KOMNO3UIUH (PYHKIMH
61 [Ipou3sBoiHas CyMMbI, IPOU3BEACHMSI, YACTHOTO U 16




KOMNO3UIUH (PyHKIMH

62 [IpousBoaHast CyMMBI, TPOU3BENEHUS, YACTHOTO U 17
KOMNO3UIUH (PyHKINH
63 | K/p " llponsBoanas" 18
7. Ilosmopenue, 0606wienue, cucmemamu3zayus 3nanuit (5 u)
64 [ToBTOpenue, 00o0IIeHNE, CHUCTEMAaTH3aIUs 3HAHUMN. 1
YpaBHeHus.
65 [ToBTOpenue, 06o0IIeHNEe, CUCTEMAaTH3aIlUs 3HAHUN 2
DyHKIUU
66 | IloBTOpenue, 0000IIeHNE, CHCTEMATH3AITIS 3HAHHHA. 3
Hepasencrsa.
67 | IloBTOpeHue, 0000MIIEeHNE, CHCTEMATH3AITIS 3HAHHH. 4
HepasencrBa
68 | IloBTOpeHme, 0000meHNe, cucTeMaTn3amus 3Hanuid. CrucrtemMer | 5

ypaBHEHUH




IHOYPOYHOE INTAHUPOBAHHUE.

AJITEBPA 11 kaacce

Ba3oBblii ypoBeHb 3 4/Hej

Yruy0/eHHbli ypoBeHb 1 4 /Hen

1. CTeneHs ¢ panoHAJbLHBIM MOKa3aTeJIeM.
IMoka3aTenbHnas pynkuus. [lokazarenbHble ypaBHEeHUS U
HepaBeHcTBa (12 1)

1. UppaunoHaibHble, IOKAa3aTe/bHbIE U JIorapugmMudeckue
HepaBeHCTBA (4 4)

1 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeIeM 1 1 ['padmueckue MeTo bl pelieHus: UppallMoHalbHbIX ypaBHeHUH | 1
2 CBolicTBa CTENEHH 2 2 ['padrueckue MeTo bl peneHus NoKa3aTeNIbHbIX HEPABEHCTB 2
3 [IpeoOpa3oBaHue BEIpaKEHHIA, COACPIKAIINX pallHOHAIBHBIE | 3 3 I'padmueckue MeTOIbI pemIeHHs JTOTapUPMIUECKIX HEPABEHCTB | 3
CTETIeHU
4 [IpeoOpa3oBanue BeIpaKeHUH, coiepKallluX palMoHaabHble | 4 4 I'padmueckue MeToapl peleHus NoKa3aTeNbHbIX U 4
CTETIeHU JOrapuPMHUECKUX YpaBHEHUH
5 [IpeobpazoBaHue BhIpaKEHUMN, COIEPKAIINX PAITAOHAIBHBIE | 5
CTETIeHU
6 [Toxa3aTenpHBIC YpaBHEHUS I HEPABEHCTBA 6
7 [TokazaTenpHbIC YypaBHEHUS U HEPABEHCTBA 7
8 [TokazaTenpHBIC YypaBHEHUS U HEPABEHCTBA 8
9 ITokazaTenpHbIC YpaBHEHUS U HEPABEHCTBA 9
10 [TokazaTenpHbIC YpaBHEHUS U HEPABEHCTBA 10
11 ITokazarenpHas QyHKIMS, €€ CBOWCTBA M rpaduK 11
12 K\p " Bxoonout konmpons" 12
2. KommuiekcHble yucja ( 84)
2. Jlorapupmuyeckas pyuxuus. Jlorapupmmuueckue
YPaBHeHUs U HepaBeHcTBa (12 v)
13 1 5 KommuiekcHbie uncna. Anredpandeckas 1 TpuroHoMerpuueckas | 1
Jlorapudwm uuncna
(dbopMBbI 3anMCH KOMITJIEKCHOTO YHCJIa
14 JlecsiTuuHbIe U HATYpaJIbHBIE JOTAPUPMBI 2 6 ApudMeTnueckre ornepanun ¢ KOMIUIEKCHBIMH YHCIIaMHU 2
15 [IpeoOpazoBaHue BIpOKEHUH, CONEPIKAIIHMX JTOTaPHPMBI 3 7 ApudmMeTnueckre ornepanun ¢ KOMILIEKCHBIMH YHCIIaMHU 3
16 . 4 8 N3006pakeHne KOMIUIEKCHBIX YUCeN Ha KOOPAWHATHON 4
[Ipeobpa3oBaHue BhIpa)KeHU, COAEPIKAIIMX JIOTapU(MBI
IUIOCKOCTH
17 . 5 9 N300pakeHne KOMIUIEKCHBIX YMCeNl Ha KOOPJMHATHON 5
[IpeobpazoBaHue BeIpayKEHH, COAEPIKAIMX JIOTapU(MBbI
IUIOCKOCTH
18 6 10 | ®opmyna Myaspa. KopHu n-oii creneHu n3 KOMILIEKCHOTO 6

[IpeobpazoBaHue BhIpayKEHHIA, COAECPIKALINX JIOTApU(MBI

quciia




19 7 11 | ®opmyna Myaspa. Kopau N-oii CTENeHH U3 KOMIUIEKCHOTO 7
Jlorapugmuueckie ypaBHEHHUs 1 HEpaBEHCTBA
qucia
20 8 12 | [IpuMeHeHNE KOMITJICKCHBIX YHCEI JUIsl pelIeHus GU3ndecKux u | 8
Jlorapugmuueckie ypaBHEHHs 1 HEpaBEHCTBA
reOMETPUYECKUX 3a]1a4
21 Jlorapudmuueckie ypaBHEHHs 1 HEPAaBEHCTBA 9
22 Jlorapugmuueckie ypaBHEHHs 1 HEpAaBEHCTBA 10
23 Jlorapudmmueckas QyHKIs, €€ CBOWCTBA U TpaduK 11
24 Jlorapudmmueckasi pyHKIHs, €€ CBOHCTBA U rpaduK 12
3. I'pa¢uku TPUroHOMETPHYECKUX (PYHKIIUIA.
3. Tpuronomerpuyeckne GyHKIMU U UX rPaQUKH. Tpuronomerpuyeckue HepaBeHcTBa (5 4)
Tpuronomerpunueckne HepapeHcTBa (9 1)
25 . 1 13 | OT6op KOpHEH TPUTOHOMETPHUECKUX YPABHEHUH C TOMOIIBIO 1
Tpuronomerpuueckue GyHKINU, UX CBONCTBA U IPaPUKH .
TPUTOHOMETPHUYECKOW OKPYKHOCTH
26 . 2 14 | Ot0op KOpHEH TPUTOHOMETPUUECKUX YPABHEHHUH C TOMOIIbIO 2
Tpuronomerpruueckue GyHKINU, UX CBOWCTBA U rpapUKU .
TPUTOHOMETPHUYECKON OKPYKHOCTH
27 . 3 15 | Ot0op KOpHEH TPUTOHOMETPUUECKUX YPABHEHHUH C TOMOIIbIO 3
Tpuronomerpruueckue GyHKINU, UX CBOMCTBA U rpapUKH .
TPUTOHOMETPHYECKON OKPYKHOCTH
28 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKH 4 16 | PemeHue TpUTOHOMETPUYECKUX HEPABCHCTB 4
29 [TpuMepsl TPUTOHOMETPUIECKUX HEPABCHCTB 5 17 | Pemenne TpUTOHOMETPUYECKUX HEPABCHCTB 5
30 [IpuMepsl TPUTOHOMETPUIECKUX HEPABCHCTB 6
31 [IpuMepsl TPUTOHOMETPUIECKUX HEPABCHCTB 7
32 [TpuMepsl TPUTOHOMETPUYCCKUX HEPABCHCTB 8
33 K/ p "' Jlocapugpmuuecxkue ypasnenusn u nepasencmaea. 9
Tpuzonomempuueckue nepasencmea'’
4. llpousBoauas. Ilpumenenune npousBoaHoi ( 24 4) 4. 3apaum ¢ napamerpamu (10 1)
34 HenpepriBHble QyHKIIIH 1 18 | PanrionanbHbIe YpaBHEHHUS C TapaMeTpaMu 1
35 MeTo 1 HHTEPBAJIOB ISl PEIICHUS HEPAaBEHCTB 2 19 | PanmoHanbHBIE HEPABEHCTBA C TapaMETPAMHU 2
36 MeToa HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 3 20 | ParimoHasIbHBIC CUCTEMBI C ITApaMeTpaMu 3
37 ITpousBoaHas GyHKIMH 4 21 | UppanmonanbHble ypaBHEHUS, HEPABEHCTBA C MapaMeTpamMu 4
38 [TpousBoaHas GyHKIMH 5 22 | Iloka3aTenpHble YpaBHEHUs, HEPABEHCTBA C MTapaMeTpamMHu 5
39 I"'eomerpuueckuii 1 GU3NYECKUN CMBICI TPOU3BOTHON 6 23 | Jlorapudmuueckue ypaBHEHHs!, HEPABEHCTBA C apaMeTpaMu 6
40 I"'eomerpuueckuil 1 GU3NYECKUN CMBICI TPOU3BOTHON 7 24 | TpuroHoMeTpHUYECKHE YpaBHEHHUs C TapaMeTpamMu 7
41 8 25 [locTpoeHue u nccnegoBaHNE MAaTEMATUYECKUX MOJIENIEH 8

IIpon3BoHbIE IIeMEHTAPHBIX QYHKIUH

pEAIbHBIX CUTYalUi C IIOMOILBIO CUCTEM YPABHEHUH C
napamMeTpamu




42 9 26 [Toctpoenue u uccieoBaHNE MAaTEMATUYECKUX MOJIETeH 9
[TpousBoHBIEC TIEMEHTAPHBIX PYHKIINN peaNbHbIX CUTYallMid C MOMOILBIO CUCTEM YPABHEHH C
napaMeTpamu
43 [Tpou3BoiHAs CyMMBI, MPOU3BEACHHUS, YACTHOTO (DYHKIIHIA 10 27 | K/p " 3adauu c napamempamu " 10
44 ITpon3BoiHAs CyMMBI, IPOU3BENICHHSI, YACTHOTO (DYHKIIUI 11
45 [Tpon3BoiHAsI CYMMBI, IPOU3BEICHHSI, YACTHOTO (DYHKIIUH 12
46 [TpumMeHeHme MPON3BOIHON K UCCIIETOBAHHIO (DYHKIIHIA HA 13
MOHOTOHHOCTB Y 3KCTPEMYMBI
47 [IpumeneHne Mpou3BOIHOM K HccaeI0BaHUIO (DYHKIUI Ha 14
MOHOTOHHOCTB Y 3KCTPEMYMBI
48 [IpuMeHeHne mMpon3BOIHOM K MCCIEAOBAHUIO (PYHKIIMI Ha 15
MOHOTOHHOCTB Y 3KCTPEMYMBI
49 [IpumeHeHne Mpon3BOIHOM K Hccae10BaHUIO (DYHKIUI Ha 16
MOHOTOHHOCTB ¥ 3KCTPEMyMBI
50 Haxosxienre HanOoIbIIIero 1 HAMMEHBIIIETO 3HAYCHUS 17
(GYHKIIMM Ha OTpe3Ke
51 Haxosxienre HanOoIbIIIero 1 HAMMEHBIIIETO 3HAYCHUS 18
(YHKIIUM Ha OTPE3Ke
52 Haxoxnerne HanOOJIBIIEr0 U HAMMEHBIIETO 3HAYECHUSI 19
(YHKIIUM Ha OTpE3Ke
53 Haxoxnenne HanOOJIBIIEr0 U HAMMEHBIIETO 3HAYEHUSI 20
(YHKIIUM HAa OTPE3Ke
54 Haxoxnenue HanOOJIBIIEr0 U HAMMEHBIIIETO 3HAYECHUSI 21
(YHKIIUM HAa OTPE3Ke
55 Haxoxnerue HanOOJIBIIEr0 U HAMMEHBIIETO 3HAYECHUSI 22
(YHKIIMM HAa OTPE3Ke
56 [IpumeHeHue MPOU3BOTHOM /I HAX0XKACHUS HAWITYUIIErO 23
pelIeHus B MIPUKIAHBIX 3a7a4ax, Uil OMpeIeIeHuUs
CKOPOCTH TIpoliecca, 3aJaHHOT0 (opMyIoil 1 rpaduKkom
57 K/ p "Ilpoussoonasn. Ilpumenenue npouzeoonoun' 24
5. UaTerpan u ero npuMmenenus (9 1) 5. IlepBooOpa3nas u uHTerpaj ( 3 4)
58 1 28 [TpumeneHne UHTETpana JUisd HaX0XkKACHUs TuIomaaeit miockux | 1
IlepBooOpa3nas. Tabnuia nepBooOpa3HbIX uryp
59 2 29 [IpumeneHune nHTErpaia Ui HaX0XKACHUS 00bEMOB 2

IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX

TCOMCTPUUCCKUX TCII




60 WuTerpan, reoMeTpuieckuii 1 (pru3ndecKuii CMbICT 3 30 . . 3
[Tpumeps! perienuit tuddepeHaIbHBIX YpaBHEHUN
WHTErpaia
61 WuTterpan, reoMmeTpuieckuii 1 (pru3ndecKuii CMbICT 4
WHTErpaa
62 WuTterpan, reomeTpuieckuii 1 pu3nIecKuii CMBICHT 5)
WHTETpaia
63 Brrancnenue narerpana no gopmyne Herorona—JleiiOnuma | 6
64 Boruncnenue unrerpana no popmysne Herorona—Jleibuuua | 7
65 Brrancnenue narerpana no gopmyne Herorona—JleitOnuma | 8
66 Brrancnenue naterpana nmo gopmyne Herorona—JleitOnuma | 9
6. Cucrembl ypaBHenuii (12 u) 6. HatypaabHble U nejblie ynciaa (4 4)
67 CucTeMbl TMHEUHBIX YPaBHEHHI 1 31 [TpmeHeHre TpU3HAKOB JETMMOCTH TENTBIX YHCET 1
68 . . 2 32 | [lpumeHeHune PU3HAKOB AETUMOCTH 1enbix yucen: HO u 2
CucTeMbl TUHEHHBIX YpaBHEHUN
HOK
69 Pemenne nmpukiagHbIX 3a/1a4 C TOMOIIBIO CHCTEMBI 3 33 [IpuMeHeHne MPU3HAKOB JACTUMOCTH TEJIBIX YUCEI: OCTaTK! 3
JINHENHBIX YpaBHEHUHN 10 MOIYJEO
70 Pemenne npukiagHbIxX 3a/1a4 C TOMOIIBIO CHCTEMBI 4 34 [IpuMeHeHne MPU3HAKOB ACTUMOCTH LEBIX YUCENI: alroput™M | 4
JIMHEMHBIX YpaBHEHUH EBknuga muis penienus 3a1ad B HEIbIX YHUCIax
71 CucreMbl 1 COBOKYITHOCTH IICJIBIX, PAITMOHATBHBIX, 5
WppalMOHANIbHBIX, IOKA3aTEIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUI U HEPABEHCTB
72 CucteMbl 1 COBOKYITHOCTH IICJIBIX, PAIlMOHAIBHBIX, 6
UppalMOHANIbHBIX, TTOKAa3aTeNbHBIX, JIOTapU(MUIECKUX
YpaBHEHU U HEPABEHCTB
73 CucteMbl U COBOKYITHOCTH IICJIBIX, PAIlMOHAIBHBIX, 7
UppalMOHANILHBIX, MIOKA3aTENbHBIX, JIOTAPUPMUIECKUX
ypaBHEHUH U HEPABEHCTB
74 Cucrembl U COBOKYITHOCTH LIE€JIBIX, PAlMOHAIbHBIX, 8
UppalMOHANILHBIX, TIOKAa3aTeNbHBIX, JOTapUMUIECKUX
ypaBHEHUI U HEPABEHCTB
75 Hcnonb3oBanue rpagukoB (GyHKUIUH 1711 peleHust 9
ypaBHEHUH U CHUCTEM
76 Hcnonb3oBanue rpagukoB GyHKUUH 17151 peleHus 10
ypaBHEHUH U CHUCTEM
77 [IpumeneHne ypaBHEHUH, CUCTEM U HEPaBEHCTB K peuienuo | 11

MATCMAaTHYCCKUX 3aJilaq U 3aa4 U3 PA3JIMIHbIX obOmacreit




HAyKU U PEIbHOM KU3HU

78 K/ p "Humezpan u eco npumenenusn. Cucmemut 12
ypasnenuu"’
7. HatypajbHble H nejable ynciaa (6 1)

79 HatypasibHble U 11eble yKclia B 3aJja4ax U3 peajbHoM xku3Hu | 1

80 HatypanbHble 1 11es1ble Yncia B 3aja4ax U3 peabHOM KU3HU | 2

81 HatypanbHble 1 1esble Yncia B 3aJa4ax U3 peabHOM KU3HU | 3

82 [Ipu3Haky JeTMMOCTH LEIbIX YUCEI 4

83 [Ipu3Haky neTMMOCTH LENbIX YUCEI 5)

84 [Tpu3Haku JeTMMOCTH HEIBIX YUCEIT 6
8. IloBTOpeHue, 0000IeHNE, CHCTEMATH3AUMS 3HAHUM
(18 u)

85 [ToBTOpEeHMEe, 0000IIEHNE, CUCTEMATH3AIINS 3HAHUH. 1
YpaBHeHUst

86 [ToBTOpEHUE, 0000IICHNE, CHCTEMAaTU3aINS 3HAHUH. 2
YpaBHeHust

87 [ToBTOpEeHME, 0000IIEHNE, CUCTEMAaTH3aIUs SHAHHA. 3
YpaBHeHust

88 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIINS 3HAHU. 4
YpaBHeHust

89 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIIS 3HAHU. 5
YpaBHeHust

90 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIIS 3HAHUH. 6
YpaBHeHust

91 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3aITUs 3HAHU. 7
Hepagencrtpa

92 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUH. 8
Hepagencrtpa

93 K\p " Umozosan " 9

94 K\p "Hmozosan" 10

95 [ToBTOpenue, 06001IeHNE, CCTEMAaTH3allNs 3HAHUH. 11
Hepasencrtsa

96 [ToBTOpenue, 06001IeHNE, CCTEMAaTH3allNs 3HAHUH. 12
Hepasencraa

97 IToBTOpeHue, 06001IeHNE, CHICTeMaTU3allks 3HAHUH. 13




Cucrembl ypaBHEHUH

98 [ToBTOpEHue, 06001ICHNE, CHCTEMAaTU3allNs 3HAHUH. 14
Cucrembl ypaBHEHUH

99 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3al1sl 3HAHUH. 15
DOyHKINHU

100 [ToBTOpEHUe, 0600IICHNE, CHCTEMAaTU3alNs 3HAHUH. 16
DOyHKINHU

101 O06o006mienne, cucTeMaTu3anus 3HaHUK 32 Kypc anredpsl 1 17
Hayayn MareMarudeckoro ananmsa 10-11 ximaccos

102 O06o006mienne, cucTeMaTu3anus 3HAaHUK 32 Kypc anreOpsl 1 18

Haygaj Matemarnueckoro amaian3a 10-11 ximaccoB




TEMATHUHYECKOE IIVIAHUPOBAHMUE. I'eometrpus.

10 KJIACC. ba30Bblii ypOBeHb.

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM K o (undposbie)
n/n NPorpamMmbIl Bcero 0; TPOTLHBIC p ;KTquCKHe o0pa3oBaTejibHbIE
padoTsI padoThbI pecypesI
bu6mmoreka [{OK
! Baeziennie B cTepeomeTpiio 10 https://m.edsoo0.ru/1c209e37
2 [IpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[MapamienbHOCTh MPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [TepnieHAMKYASIPHOCTD NPSIMBIX U 12 bubnuotexa [JOK
TUIOCKOCTE! https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 Yrusl MeXy NPSAMBIMHU U IJIOCKOCTSMU 10 1 https://m.eds00.ru/1c209e37
bu6moreka [IOK
> MHororpasHHKn 1 . https://m.edsoo.ru/1c209e37
N bu6moreka [IOK
6 OOBEMbI MHOTOTPAHRHKOR ? ! https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 bubmorexa I[IOK
P ' P T https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

I'eomerpus.
11 KJIACC. Ba3oBblii ypoBeHb.

KosunuecTBo 4acos DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM Kontpoabmsie | TpaxTieckie (uudposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTejbHbIE
padoTsI padoThI pecypeI
bu6morteka [IOK
1 Tena ppamenms 12 https://m.eds00.ru/1c209e37
N bubnuotexa [JOK
2 O6BEMBI Ten S 1 https://m.edso0.ru/1c209e37
3 BexTope! 1 KOOPAMHATEI B IIPOCTPAHCTBE 10 BubmaoTexa LIOK
p pa poctp https://m.edso0.ru/1c209e37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

TEMATHUHYECKOE IIJNIAHUPOBAHMUE. I'eometpusi.
10 KJIACC. ¥Yri1y0/ieHHbIi YPOBEHb.

KosnunyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/n NPorpamMmbIl Bcero Konrpoakusie | Ipakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 BBenenue B ctepeoMeTpuio 5
[IpsimbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 5
[TapanienbHOCTh NPSMBIX U IJIOCKOCTEN
3 HepneHnmimepHOCTL MPSIMBIX U 13
IJIOCKOCTEN B IPOCTPAHCTBE
4 VYTIIBI B pacCTOSHUS 6
5 BekTopsl B mpocTpaHcTBE 7
6 HOBTOPeHI/Ie, 000011IeH1Ee U CHUCTEMATU3ALIHS 1
3HaAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 0




I'eomerpus.
11 KJIACC. ¥Yri1y0/ieHHblil YPOBEHb.

KosinyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM
Ne i/ OporpaMMBb pasi Beero Konrpoabubie | IIpakTHyeckue %ﬁ?&lﬁ?&bﬂm e
padoTsbI padoThI pecypesI
1 Tena Bpaiienus 10
2 [Tnomaau moBepXHOCTU U 0OBEMBI 4
KPYTJIBIX TEI
3 AHamUTHYECKAsi TEOMETPHS 11
4 [ToBTOpEHwUeE, O606HICHI:IC u 13 1
cHCTeMaTH3aIHsI 3HAHUH
5 O06BEM MHOTOTPAaHHHKA 15 1
6 JIBoxenust 5
7 [ToBTOpEHwME, O606HICHI:I€ u 10 1
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3




IHOYPOYHOE IVTAHUPOBAHMUE

IF'EOMETPUS. 10 k.

ba3oBblii ypoBeHb 2 4/Hen

YrayOsaeHnnblii ypoBeHnb 1 4 /Heq

Ne Ne

\no 1.BBenenue B crepeomerpuio (104) n\n | 1.BBeaenne B crepeomerpuio (5 4)

1 OcHOBHBIE TIOHSTHS CTEPEOMETPHUU: TOUKA, MIPsMas, 1 [ToBTOpenue manumeTpun. Teopema 0 TPONMOPIIUOHATIBHBIX
IJI0CKOCTh, MpoCcTpaHCcTBO. [IpaBuia nzoOpakeHus Ha otpeskax. [logobue TpeyronbHukoB. Teopema Menenast.
PHUCYHKaX: U300paKEeHHS TNIOCKOCTEH, TapaJlIeIbHBIX MPSIMBIX
(0Tpe3KoB), cepeuHbI OTpE3Ka

2-5 [TonsaTre 06 aKCHOMATHYECKOM TTOCTPOEHUHU CTEPEOMETPHH: 2 Merto crie1oB Ui MOCTpOeHMS ceueHnit. CBOICTBa
AKCHOMBI CTEPEOMETPHUH U CIICJICTBUSI U3 HUX MEePECEUCHUI MPSIMBIX U TUIOCKOCTEH

6-7 [TonsTHS: MepeceKkaronuecs MIOCKOCTH, IePeCceKatouecs 3 [TocTpoenue cedennii B mupamuie, Kyoe mo Tpém Toukam Ha
npsiMast ¥ TNIOCKOCTh pé6pax. Co3manne BEIHOCHBIX YEPTEKEN U 3aMKCh I1aroB

MOCTPOCHHUS

8 3HAKOMCTBO ¢ MHOTOIPaHHUKaMH, U300pakeHHe 4 PacueTsl B ceueHUsIX Ha BEBIHOCHBIX YEPTEKaX.
MHOTOTPAaHHUKOB Ha PUCYHKAX, Ha MPOEKIIMOHHBIX YePTEKAX

9-10 | HawanbHble cBelleHUS O KyOe U MUpaMHJIe, UX Pa3BEPTKU U 5 MHoTrorpaHHUKH, U300paKEHHE MPOCTEHIITIX
Mozenu. CedeHuss MHOTOTPAaHHUKOB IPOCTPAHCTBEHHBIX (DUTYP, HECYHIECTBYIOIUX OOBEKTOB.
2. IlpsiMmble U TUVIOCKOCTH B IPOCTPAHCTBE. 2. IIpsiMmble U IUIOCKOCTH B IIPOCTPAHCTBE.
IMapa/ieJbHOCTh NPSAMBIX U MJI0CKOCTeH (12 1) IMapajuteJbHOCTH NPSIMBIX U IJIOCKOCTEM (2 4)

11 BsaumHoe pacnosoxeHue npsmMbIX B IPOCTPAHCTBE: 6 [TapannensHoe npoexkTrpoBanue. OCHOBHBIE CBOIICTBA
MepeceKaroIrecs, napauieIbHbIe U CKPEINBAIOIIUECS napajuieIbHOTO MPOEeKTHPOBaHUs. M300paskeHne pa3HbIX
psiMbIE. buryp B mapauienbHON IPOEKIUH.

I{enTpanbHas TpOEKIHs.

12 [TapanyienbHOCTh MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:! 7 [TapannenbHas npoekuusi, IPUMEHEHUE ISl TOCTPOEHUS
napajuieJbHbIE IPSIMbIE B IPOCTPAHCTBE; NapAIIEIbHOCTD cedeHuit kyda u nmapasuienenunena. CBoiicTBa
TPEX MPSIMBIX. napaJuieNienunea u Ipu3Mbl

13 [TapanienbHOCTh MPSAMBIX U MJIOCKOCTEN B IPOCTPAHCTBE:

[TapanenbHOCTH TPSIMO M TNIOCKOCTH

14 VYTl ¢ cCOHanpaBJIEeHHBIMUA CTOPOHAMHU




15-16 | Yron mexy npsSIMbIMU B IPOCTPAHCTBE 2
17 [TapanmiensHOCTB IJIOCKOCTEH: MapauielbHbIe MII0CKOCTH 1
18 CBoiicTBa MapayuIeIbHBIX TIOCKOCTEH 1
19 [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH: 1
TeTpadp, KyO, mapayuieIenumne/I
20-21 | IlocTpoenne ceucHmi 2
22 K\p " I[IpsiMble H MJIOCKOCTH B MPOCTPAHCTBE. 1
IMapa/uieJbHOCTH NPSIMBIX U ILIOCKOCTEH "
3. llepneHaNKYJIAPHOCTH NPAMBIX U IJI0CKOCTel (12 1) 3. llepneHaAUKYJISAPHOCTH NPAMBIX U IUI0CKOCcTeil (13 1)
23 [lepneHIuKyIApHOCTH NPSAMOI U MIIOCKOCTH: 1 |8 [ToBTopenue: Teopema [ludaropa Ha niaockocty, 1
MIEPIICHIMKYIISIPHBIE MPSIMBIE B IIPOCTPAHCTBE TPUTOHOMETPHS MTPSIMOYTOJIBHOTO TPEYTOJIbHUKA
24-25 | IIpsimble mapayuieTbHbIE W NEPIIEHANKYISPHBIC K TUIOCKOCTH 2 19 CpoiicTBa Ky0a U IPSIMOYTOJIBHOTO Napasuieenunea. 2
Brrunciienne [UIMH OTPE3KOB B KyO€ U MPSIMOYTOJIEHOM
napaiesienue/ e
26-27 | [Ipu3HaK MepIeHUKYISIPHOCTH MPSIMON U TIIOCKOCTH 2 |10 | BeruucneHue JUIMH OTPE3KOB B KyOe M MPSIMOYTOJIbHOM 3
napajuieJienunesie
28-30 | Teopema o mpsAMOI TEPIEHANKYISIPHOHN TIIIOCKOCTH 3 (11 [TepneHMKyYISIPHOCT MPSMOM U TUIOCKOCTHU. [Tpu3Hak 4
NEPIECHIUKYISIPHOCTH MPSAMON U TIIOCKOCTH
31-34 | IlepnieHAUKYISP ¥ HAKJIOHHBIC: PACCTOSTHAE OT TOYKH JI0 4 |12 [TmocKOCTH M MEPIICHIUKYIISIPHBIC UM TIPSMBIC B 5
TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TNIOCKOCTH MHOTOTrpaHHHKaX
13 Teopema o TpEX nmepneHAUKyIsIpax (mpsmast 1 oOpaTHasi). 6
14 [Tonck mepreHUKYISIPHBIX MPSMBIX C TTIOMOIIBIO 7
NEPIEeHIUKYISPHBIX IIIOCKOCTEH
15 [Tepnenaukynsp u HakioHHas. [locTpoenue 8
NEPIECHIUKYISApa U3 TOYKU HA MPSIMYIO
16 YTroa Mexly CKpelIMBaOIIUMHUCS MPSMBbIMU 9
17 [Touck neprneHuKyaspHBIX MPSAMBIX C TOMOIIIBIO 10
HEePIEeHIUKYISPHBIX IIIOCKOCTe. OpToroHanbHOe
IPOEKTHUPOBAHUE.
18 | IlocTpoenue ceueHuit Ky0a, MPU3Mbl, IPaBUIILHON 11
IUPaMUJIbl C TOMOIIBIO0 OPTOTOHAJILHON MPOEKIINY.
19 | Cummetpust B IPOCTPAHCTBE OTHOCUTENIBHO MIOCKOCTH. 12
[110ckoCTH CUMMETpUN B MHOTOT pAHHUKAX.
20 | IlpaBuibHbIe MHOTOTpaHHUKH. Pacuér paccrosHuii ot Toukn | 13




J0 IINIOCKOCTH

4. Yrabl Me:xx1y npsiMbIMHU M I10cKocTMH (10 1)

4. Yribl Me:k1y NPSIMbIMH U IIOCKOCTAMH (64 )

35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXKIY IPSIMON U TUNIOCKOCTHIO 21 | IloBTOpeEHHE: Yroil MEXKAY MPSMBIMU Ha TUIOCKOCTH,
TPUTOHOMETPHUSI B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB
36-37 | JIByrpaHHBIN Yo, TUHEHHBIN YTOJ IBYTPAaHHOTO yria 22 Teopema 0 quaroHaIu NPSIMOYTOJILHOTO NapaJljiesienune1a u
CIIEACTBHE U3 HEE
38-40 | [eprieHIUKYISIPHOCTD MJIOCKOCTEH: TIPU3HAK 23 CrepeoMeTpuiecKre U MPUKIIAAHBIC 3a/1a4H, CBA3aHHBIE CO
MEPIICHANKYISIPHOCTH IBYX IIOCKOCTEH B3aMMHBIM PACIOJIOKEHHEM MPSMBIX U TUIOCKOCTH
41-43 | Teopema 0 TPEX MEPHEHIUKYISIPAX 24 Brruncnenue paccTosIHAN MEX1y CKpEIUBaOIUMHUCS
NPSIMBIMH C TIOMOIIBIO TIEPIICHIUKYISIPHON TIIOCKOCTH
44 K\p " IlepnieHIuKyJSIPHOCTh MPSAMBIX H MJIOCKOCTEN. 25 TpéxrpanHblil yroy, HEPaBEHCTBA JAJISI TPEXTPAHHBIX YIJIOB.
Yrabl Me:K1y NPAMBIMHU M IUIOCKOCTAMU "' Teopema Iludaropa, TeopemMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOTO yIJila
26 DneMeHTHI chepHIECKO reOMETPUH: T'e0Ie3HUSCKIES JTHHUN
Ha 3emuie
5. Muororpannuku (11 4) 5. BexkTopsl B pocTpanctie (7 4)
45 [TonsaTe MHOTOTrpaHHUKA, OCHOBHBIC 3JIEMEHTHI 27 [TonsaTHE BeKTOpa Ha TJIOCKOCTH U B pocTpancTBe. CymMma
MHOTOTPaHHUKA, BBITYKJIBIE M HEBBITYKIIbIE MHOTOI'PaHHUKH; BEKTOPOB. Pa3HOCTH BEKTOpOB
pa3BEépPTKa MHOTOTPaHHHKA
46 [Ipu3ma: n-yrospHas npu3Ma; rpaHu U OCHOBAHHUSI TPU3MBI; 28 | IlpaBuio napamienenunena. Paznoxxenue BekTopa no 6asucy
npsiMasi ¥ HaKJIOHHAs! PU3MbI; OOKOBas M MOJTHAS TpEX BEKTOPOB, HE JISKAIIUX B OJHOMN MIOCKOCTH
MTOBEPXHOCTH MPU3MBI
47 [Mapannenenunen, npsIMOYTOJIbHBIN MapaielenuIe]a U ero 29 | YMHOXXEHHE BEKTOpa Ha YHCIIO
CBOWCTBA
48 [Mupamupa: n-yronpHasi mupamMuaa, TpaHu U OCHOBaHUE 30
MUpaMuibl; 00KOBAs U MOJIHAS MOBEPXHOCTh MTUPAMU/IBI; CkansipHO€ NIPOU3BENCHUE
MpaBWJIbHAS U yCEUEHHAS MMUpaMUIa
49 [IpaBuibHBIE MHOTOIPAHHUKHU: TOHATHE TPaBUIBHOTO 31
MHOTOTpaHHUKA; IPAaBUIIbHAS TIPU3Ma U MPaBUIIbHAS
i Brruncnenue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE
MUpaMua; IpaBUIIbHAS TPEYroibHAas TUpaMHIa U
MIPaBWJIBHBIN TETpadp; KyO
50 [IpencraBieHne o MPaBUILHBIX MHOTOTPAHHUKAX: OKTAdIp, 32 [IpocTeiime 3aauu ¢ BEKTOpaMu




JOACKadIp ¥ MKOCAdIP.

51 CumMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIIBHO 1 |33
TOYKH, MPSMOH, MJIOCKOCTU. DJIEMEHTh CHMMETPHUH B .
[IpocTeiimme 3agauu ¢ BEKTOpaMu
NUpaMuAax, napauiesenune1ax, MpaBuIbHBIX
MHOTOTPaHHUKAX
52 Brruncienue 351eMeHTOB MHOTOTPAHHUKOB: pEOpa, 1
JIMarOHAJIH, YTIIbI
23 [Tnomaas OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH , 1
IIJIOIAIb OCHOBAHUHN NPSIMOW MPU3MBI
o4 [Tnomaas 60KOBOM MOBEPXHOCTH U MIOBEPXHOCTH 1
MPaBUILHON MUPaMHUIBI, TEOpEMa O TUIONIa I OOKOBOM
MMOBEPXHOCTH YCEUEHHOW MTUPAMHU/IBI
55 K\p " Muororpannuku " 1
6. O0bEéMBbI MHOTOTPAHHUKOB (9 1) 6. [ToBTOpenue, 06001 eHNEe U CHCTEMATH3ALUS 3HAHU I
d4)
56 ITousarue 06 00BEME. 1 |34 O0001IeHnEe ¥ cUCTEMATH3AIHAS 3HAHUI
57-60 | O6BEM TUpaMuIbI 4
61-63 | OO6BEM MPU3MBI 3
64 K\p " UTorosasi KOHTpoJibHast padoTa " 1
7. IloBTOpEHMeE: CeUeHUsl, PACCTOSTHUS M YIJibl (4 1)
65 ITonsatue 06 06bEMe. OOBEM MUPaMUIBI, TPU3MBI 1
66 ITocTpoenune ceueHnli B MHOTOTpaHHUKE 1
67 Brrunciienue paccTosiHUNA: MEXTY IBYMsI TOYKaMH, OT TOYKH 1
710 TIPSIMO#A, OT TOYKH JI0 TUIOCKOCTH; MEKIY
CKPEIIMBAOIIUMUCS MPSIMBIMH
68 Berunciienue yrioB: MeX.y CKPEIIUBAOIIIUMUCS MPSIMBIMH, 1

MCKIAY HpHMOﬁ U IJIOCKOCTBIO, IBYI'PAHHBIX YIJIOB, YTJIOB
MCKAY IJIIOCKOCTAMU




IHOYPOYHOE IINTAHUPOBAHHUE.

TF'EOMETPUS. 11 ka.

Ba3oBblii ypoBenb 1 4/Hen

Yruy0/eHHbli ypOBeHb 2 4 /He

1. Tena Bpamenus ( 124)

1. Tena Bpamenus ( 14)

1 Cdepa u map: meHTp, paanyc, IHameTp; TIOIalb 1 1 Humusap. [psamoit kpyroBo#t nuunuuap. [lnomane moBepxHocTi 1
MTOBEPXHOCTH CHephl UIAH]IPA
2 B3aumHoe pacnosnoxenue cepsl U IMI0CKOCTH; 2 2 Konnueckas noBepxHOCTh, 00pa3yromire KOHUYECKOM 2
KacaTeJbHast IIIOCKOCTh K cdepe; miomaab chepsl nosepxHoctu. Konyc
3 N3o6paxenue chepsr, mapa Ha miockoctu. Ceuenns | 3 3 N . , 3
mapa VYceu€nnsiit konyc. M300paxenne KOHYCOB U YCEUEHHBIX KOHYCOB
4 [Hunuaapudeckas TOBEPXHOCTh, 0Opasyromme 4 4 4
HWIMHAPUYECKON MMOBEPXHOCTH, OCh HWJINHAPUYECKON [Tmomaae 60KOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH KOHYCA
MTOBEPXHOCTH
5 Hunmuuap: ocHOBaHMS M OOKOBas IOBEPXHOCTb, 5 5 5
. . CrepeoMeTpHrueckue 3a/1aui Ha JOKa3aTebCTBO U BHIYHCIICHUE,
o0pa3syroias 1 0Ch; TJIOMAIs OOKOBOW U MOJTHOU .
MOCTPOCHHUEM CEUEHUN UINHIPA, KOHYCa
MTOBEPXHOCTHU
6 N3obpaxenune muinHapa Ha TI0CKoCTH. Pa3BépTka 6 6 6
umnHapa. CedeHus MIHHAPA (TUIOCKOCTHIO,
o . [TpuxnagHbie 3a1a4u, CBSI3aHHBIE C LIMJIMHAPOM
napajuiebHON WM NepreHANKYISIPHON ocr
HUAITUHIPA)
7 Konndeckas moBepXHOCTh, 00pa3yronue KOHUYECKon | 7 7 7
. [Tepeceuenue chepsl u mapa c miockoctoio. Kacanue mapa u
MMOBEPXHOCTHU, OCh U BEPIINHA KOHUYECKOI
cdepbl I0CKOCThI0. Bua u nzobpaxenue mapa
MTOBEPXHOCTHU
8 Konyc: ocHOBaHue 1 BepiIrnHa, 00pa3yronias 1 oCh; 8 8 VYpasuenue chepsl. [Inomane chepst u e€ yacreir. Cummerpust 8
Ion[aab OOKOBOM M MOJHON MOBEPXHOCTH cdepsl U mapa
9 VYceu€HHbI KoHyC: 00pa3yloline U BbICOTA; 9 9 9
Paznuunbie KOMOMHALIMY TEN BPAIICHHS] © MHOTOTPAHHHUKOB
OCHOBaHUs 1 OOKOBasi IOBEPXHOCTh
10 N3006pakenue koHyca Ha IlockocTu. Pa3BépTka 10 10 10
koHyca. CeueHus: KoHyca (IJI0CKOCThIO,
. Paznuunble KOMOMHALIMY TEN BpAIlIEHUsS U MHOTOTPaHHUKOB
napajuiebHOM OCHOBAHMIO, U TNIOCKOCTBIO,
MIPOXOIAIIEH Yyepe3 BEepUINHY)
11 KoMOuHarms ten BpaiieHusi # MHOTOTPaHHHKOB 11
12 MHororpaHHHK, OIIMCAaHHBIN 0K0JI0 cepbl; chepa, 12




BIIMCAHHAA B MHOT'OI'PAaHHUK WJIK B TCJIO BpalllCHUA

2. O0bémbl Tea (5 v)

2. O0bémbl Tea (4 4)

13 [Tonsitue 06 06vEMe. OCHOBHBIE CBOWCTBA 0OBEMOB 1 11 . . 1
el [Tnomaay 60KOBOM M TIOJTHOW MOBEPXHOCTH IMIIMHAPA, KOHYCA.
14 .. 2 12 [Mpuknanasie 3aaa4un mo Teme "OOBEMBI U IJIONIAN TOBEPXHOCTEH | 2
O06bEM IUIMHAPA, KOHYCa "
TeJ
15 3 13 [Mpuknanaeie 3apaun mo Teme "OO0BEMBI TeN", CBS3aHHBIC C 3
O06béM 1mapa u miIoma s chepsl 00BEMOM mapa ¥ miomaasio cepsl. COOTHOMICHUS MEKIY
TJIOMIAIMU TTIOBEPXHOCTEH U 00bEMaMK TIOJIOOHBIX TEJT
16 [Tono6Hble Tena B mpocTpancTBe. COOTHOLIEHUS 4 14 [TonoGHble Tena B mpocTpancTBe. M3MeHnenne o0béMa pu 4
MEXTy TUTOIIAIIMH TIOBEPXHOCTEH, 00bEMaMu nojooun. CTepeoMeTprIeCcKre 3a1a9, CBSI3aHHBIC C
MOJJOOHBIX TEJ BBIYUCJICHHEM 00BEMOB TEJ U IJIONIAJIEH TOBEPXHOCTEN
17 K\p "Tena spawmenusn .Oovemot men" 5
3. BekTopsbl 4 KoOpAUHATHI B pocTpaHcTBe ( 10 4) 3. AHaauTHdeckas reomerpus ( 11 )
18 BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE 1 15 KoopanHaTsl BEKTOpa Ha MIIOCKOCTH U B IPOCTPAHCTBE 1
19 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB 2 16 CrasipHOE POU3BEICHUE BEKTOPOB 2
20 YMHOXEHHE BEKTOpa Ha YHCIIO 3 17 Brruncienne yria Mex1y BEKTOpaMHu B TPOCTPAHCTBE 3
21 Paznosxenue BekTopa 1o TpéM HEKOMIIAHAPHBIM 4 18 . . 4
YpaBHeHHE NPSAMOI, TPOXOAIIEH Yepe3 1BE TOUKU
BekTopam. [IpaBuio napamuienenunena
22 Pemenue 3aaa4, CBA3aHHBIX C TPUMEHEHUEM TTPaBUII 5 19 VYpaBHEHHE IJIOCKOCTH, HOPMaJlb, YpaBHEHHE TIJIOCKOCTH B 5
JIEUCTBUI C BEKTOpaMHU OTpE3Kax
23 KoopanHaTHO-BEKTOPHBIN METOJI IPH PEIICHUN 6 20 AHaTUTHYECKHE METO/IbI pacyéTa yriia MeK,1y MPsSIMbIMH B 6
reOMETPUUYECKUX 3a/1a4 MHOTOTrpaHHHKaX
24 [IpsimoyrosbpHas cucteMa KOOpAUHAT B IPOCTPAHCTBE. | 7 21 N 7
o AHaNMUTUYECKUE METOIBI pacuéra yriia Mexay IIOCKOCTSIMH B
Koopaunats! Bekropa. [Ipocreiimue 3aqaun B
MHOTOTpaHHHKaX
KOOpJIMHATaX
25 VYrou mexay Bektopamu. CKaJasipHOE MPOU3BEICHUE 8 22 8
®opmysa pacCTOSIHUS OT TOYKH JI0 TUIOCKOCTH B KOOPJMHATAX
BEKTOPOB
26 Beruncrnenue yrioB Mex1y IpSMbIMH U INIOCKOCTSMH | 9 23 HaxosxJ1eHre paccTOsIHUM OT TOUKH JI0 TNIOCKOCTH B Ky0e 9
27 Pemenue 3aay, cBsI3aHHBIX ¢ IpUMeHeHHeM aeiictuii | 10 24 Haxosnenue paccTosiHUM OT TOUYKHU J0 MJIOCKOCTH B IPABHIIBHOM 10
C BEKTOpaMU nUpaMuJie
25 | HaxoxaeHue pacCTOSSHUNA OT TOUKH JI0 TIIOCKOCTH B TIPABUIBHOM 11

4. IloBTOpeHue, 0000MIeHNE, CHCTEMATH3 AU
3HaHui (7 4)

MUupamMuze




28 [ToBTOpenue, 06001IeHNE U cUCcTeMaTH3alus 3HaHui. | 1
OcHoBHBIE (UTYpHI, HaKTHI, TEOPEMBI Kypca 4. IloBTOpeHue, 00001mIeHNe U cucTeMaTH3ausA 3HaHuil ( 13 1)
TUTAHUMETPUU
29 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3aIUs 3HAHUH. | 2 26 1
OcHoBHbIE (GUTYPHI, PAKTBI, TCOPEMBI Kypca CeueHHsI MHOTOTPAHHHUKOB: CTaHIAPTHBIC MHOTOTPAHHUKHU
TUTAHAMETPUU
30 | K/p " HUroroBas " 3 27 CedeHunst MHOTOI'PaHHUKOB: METOJ] CJIEJIOB 2
31 [ToBTOpenue, 0600IIIEHNE U CUCTEMATH3AIMs 3HaHuU. | 4 28 CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIE TNIOCKOCTH, 3
3a1aun IIAHUMETPUH U METOIbI UX PEIICHUS TIEPECEUCHHSI MPSMBIX U TUIOCKOCTEH
32 [ToBTOpEeHuUe, 0000IIEHNE U CHCTEMAaTH3aIus 3HAHUH. | 5 29 4
[MapannenbHbIe MpsIMbIE U TUIOCKOCTH: TTapaJlIeIbHBIC CEUSHUS
3a1aun IIAHUMETPUH U METOIBI UX PEIICHUS
33 [ToBTOpEeHue, 00600IIeHNE 1 CUCTeMaTH3aIMs 3HaHUH. | 6 30 5
OcHoBHbIe QUTYPHI, PAKTHI, TEOPEMBI Kypca [TapaniensHbIe PSMBIC U TUIOCKOCTH: PacYéT OTHOIICHUN
CTepEOMETPUH
34 | [loBTOpeHue, 000OIICHNE U CHCTEMAaTU3aINs 3HAHUH. 7 31 ) 6
OcHOBHBIE (hUrypEL, (haKTEL, TEOPEMBI Kypea [TapanienbHbIe MPSMBIE W TUIOCKOCTH: YTIIBI MY
CKPEIIUBAOIIIUMHUCS TTPSIMBIMH
CTepEOMETPUH
32 [TepnenauKyIspHbIE TPSIMBIC W INIOCKOCTH: CTAHIAAPTHBIE APl 7
NEePIEHANKYIISPHBIX TUIOCKOCTEH U IPSIMBIX, CHMMETPHH
MHOTOTPaHHHKOB
33 [TepnenauKyIspHbIE TPSIMBIE U TUIOCKOCTH: TEOPEMa O TPEX 8
NepIICHINKYIISIPax
34 [ToBTOpEHME: TUIOITAAX MHOTOYTOJIbHUKOB, ()OPMYJIBI JIS 9
TJIOIIAJIEH, COOOPaKEHHUS 10100
35 [ToBTOpEHME: TUIOITAAX MHOTOYTOJIbHUKOB, ()OPMYJIBI JIS 10
TIOIAJIEH, COOOPaKEHHUS TT0100H s
36 [Tnomaau ceyeHUt MHOTOTPAaHHUKOB: TIJIOMIAN TIOBEPXHOCTEH, 11
pa3pe3aHusi Ha 4acTH, COOOpaKEHUs OA00us
37 [Tnomaau ceyeHUt MHOTOTPAHHUKOB: TIJIOMIAN TIOBEPXHOCTEH, 12
pa3pe3aHusi Ha 4acTH, COOOpaKEHUs OA00us
38 | K/p " Muororpannuku " 13
5. O0bém MHOrorpanauka (15 4)
39 O06bEéM Tena. O6beM NPSMOYTOJILHOTO NapaljieNenumneaa 1
40 3anauu 00 yaBoeHUH Ky0a, 0 KBagpaType Ky0a; o 1Tpucekunu 2

yria




41 CrepeoMeTprueckue 3a/1a4u, CBA3aHHbIE C 00bEMOM 3
IPSMOYTOJIBHOTO Mapajuiesienunesia
42 [Ipuknaaneie 3a1a4uu, CBsI3aHHbIE C BBIYMCICHHEM 00bEMa 4
PSMOYTOJIBHOTO Mapajuiesenunenia
43 O0BEM NIPSAMON TPU3MBI 3)
44 CrepeoMeTprYeCKHE 3a/1a4H, CBSI3aHHBIC C BBIYUCICHUEM 00hEMOB | 6
IIPSIMOY TIPU3MBI
45 [IpuknanHele 3a1a4u, CBsI3aHHbIE C 00bEMOM NPSIMON IPU3MBI 7
46 CrepeoMeTpHYeCKHE 3a/1a4H, CBSI3aHHBIC C 00hEMaMK HAKIIOHHOH | 8
IPU3MBI
47 Brruncnenue 00EMOB TEJ C IMOMOIIBIO OTIPEACTEHHOTO 9
uHTerpana. O6bEM nupaMusl
48 | ®opmyna o0béma mupamuabl. OTHOIICHUE 00HEMOB ITUPAMHE/T C 10
00ImuM yriiom
49 CrepeoMeTprIeCcKre 3a/1a4M, CBI3aHHBIE C 00bEMAMK TUPAMHUTBI 11
50 [Tpuknagueie 3agaun mo TeMe "OO0BEMBI TeN", CBI3aHHBIC C 12
00BEMOM HAKIIOHHOW TPU3MBI
51 [Tpuknagasie 3agaun o Teme "OO0BEMBI TeN", CBA3aHHBIC C 13
00bEMOM MTUPAMUIBI
52 [Ipumenenune 00bEMOB. BrrunciaeHue paccTossHUsI 10 TUIOCKOCTH 14
53 | K/p " O0bém MHOrorpaHnmuka " 15
6. IBm:kenus (S 1)
54 JBmwxenus npoctpancTBa. OToOpakenus. J[BrkeHus u paBeHcTBo | 1
buryp. O6mme cBoCTBa ABMKCHUI
55 Bune! nBukeHuil: napanienbHbIi epeHoc, HEHTpaIbHas 2
CUMMETpUS, 3epKajbHasi CAMMETPHS, TOBOPOT BOKPYT MPSIMOU
56 [IpeoOpazoBanus nogobus. [Ipsimas u cepa Ditnepa 3
57 ['eomeTpuueckue 3a1au Ha TPUMEHEHUE JIBHKEHUS 4
58 Pemenue 3agau "Bextopsl B npocTpaHcTse” 5
7. IloBTOpeHue, 06001meHne, cucreMaruzanus 3HaHuii ( 10 v)
59 | IMapanneabHOCTh MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE 1
60 | [MapannenbHOCTH NPSIMBIX U TDIOCKOCTEH B MPOCTPAHCTBE 2




61 | K/p " UrtoroBas " 3
62 | Ilnomaay moBepXHOCTH U 0OBEMBI KPYTIIBIX TEI 4
63 | [lmomraam MOBEpXHOCTH U OOBEMBI KPYTIIBIX TSI 5
64 | BekTophl B IPOCTPAHCTBE 6
65 | BekTopsl B mpocTpaHCTBE 7
66 | OO0beM MHOTOTpaHHHKA 8
67 | O6beM MHOTOTpaHHHKA 9
68 | Mcropus pa3BuUTHS CTEPEOMETPUH KaK HAyKH U e€ posib B pazutun | 10

COBPEMCHHBIX MHXXCHCPHBIX 1 KOMIIBIOTCPHBIX TEXHOJIOTHI




BePOHTHOCTB H CTATUCTHKA

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

KoanyecTBo yacoB

Nen/m | HaummeHoBaHUe Pa3/1esioOB H T€M MPOTrPaMMbI
Bcero KonTtpoJabHbie
paGoThI IIpakTnyeckue padoThl
1 [IpencraBieHre TaHHBIX U OTTUCATEILHAS CTATHCTHKA 4
5 CrnygaitHbIe OTIBITBI U CITy4alHBIE COOBITHS, OTIBITHI C 3 L
PaBHOBO3MOKHBIMH JICMEHTAPHBIMHU HCXOJIaMU
3 Onepanuu HajJ COOBITUSMHU, CJIOKEHHE BEPOSTHOCTEHN 3
YciioBHAS BEPOSITHOCTB, JIEPEBO CITYIaliHOTO OITBITA,
4 (dhopmysa oJTHOK BEpOSITHOCTH M HE3aBUCUMOCTD 6
coObITHI
5 DneMeHThl KOMOWHATOPUKH 4 1
6 Cepuu mocienoBaTeIbHbIX UCIIBITAHUT 3 1
7 CrnydaiiHple BEIMYUHBI U paCIpeIeICHUS 6
8 O0001IeHre U cucTeMaTU3alus 3HAHUN 5 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




BePOflTHOCTB H CTATHCTHKA

IHOYPOYHOE IVTAHUPOBAHMUE
10 KUIIACC

KoandecTBO 9acoB

Ne n/n Tema ypoka Koutpoabusie | Ipaktnueckne | 4T3
Bcero padoThI padoThI H3y4CHHA
1 [IpencraBienne JaHHBIX ¢ TOMOIIBIO TAOIHII M TUArpaMM 1
Cpennee apudmerudeckoe, MearaHa, HanOOJbIIEE U HAUMEHBIIIEE
2 3HAYEHMs, pa3Max, JUCTIEPCHs], CTaHIaPTHOE OTKIIOHEHUE 1
YUCJIOBBIX HAOOPOB
Cpennee apudmeTndeckoe, MearaHa, HAaNOOJbIIEe U HANMEHBIIIEE
3 3HA4YCHUs, pa3zMax, JUCIEPCHsi, CTAHIAPTHOE OTKIOHEHHE 1
YHUCJIOBBIX HAOOPOB
Cpennee apudmeTndeckoe, MearaHa, HAaNOOJbIIEe U HANMEHBIIIEE
4 3HAYCHMS, pa3Max, TUCIIEPCHs, CTAaHAaPTHOE OTKIOHECHHE 1
YUCJIOBBIX HAOOPOB
5 CrnydaifHble SKCTIEPUMEHTHI (OTIBITHI) U CITyJailHbIE COOBITHS. 1
DneMeHTapHbIE COOBITHS (MCXOIbI)
6 BeposTHOCTh ciydaitHOTO coOBITHS. BeposiTHOCTH COOBITHIA B 1
OTIBITaX C PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU
7 BepostHOCTh citydaitHoTro coObITHs. [IpakTHdeckas padbora 1 1
3 Onepanuu HaJ COOBITUSIMU: TIepeceueHne, 00beIMHEHUE COOBITUH, 1
MIPOTUBOMONIOXKHBIE cOObITH. [luarpammsl Diinepa
9 Onepanuu HaJ COOBITUSIMU: TIepecedeHne, 00beIMHEHUE COOBITUH, 1
MIPOTUBOMOJNIOKHBIE cOObITH. [lnarpammsl Diinepa
10 dopmyna cI0KEeHUs BEPOATHOCTEN 1
11 YcnoBHasA BEpOATHOCTb. Y MHOXKEHUE BEPOSITHOCTEU. [lepeBo 1
CIIy4aifHOTO AKCIIepUMEHTa
12 YcnoBHas BEpOSATHOCTb. Y MHOXKEHHUE BEPOSITHOCTEU. [lepeBo 1

CHy‘i&fIHOI‘O OKCIICPUMCHTA




YcnoBHas BEpOSATHOCTb. Y MHOXKEHHUE BEPOSITHOCTEU. [lepeBo

13 CIIy4aiiHOTO 9KCIIEpUMEHTA L
14 @opMyi1a IOJIHON BEPOATHOCTU 1
15 ®dopmyrna MoIHONU BEPOATHOCTH 1
16 dopmyra moaHOU BeposaTHOCTH. He3aBucHMbIe COOBITHS 1
17 KonTpoabHnas padora Nel. 1
18 KoMOuHaTopHO€E IpaBUIJIO YMHOKEHUS 1
19 [lepecTaHoBKH U paKTOpUAT 1
20 Yucno coueTaHuii 1
21 Tpeyronbuuk [Tackansa. @opmyna 6uHoma HproToHa 1
bunapHbIii c1ydaliHbIN ONBIT (MCHIBITAHUE), YCIIEX U HEy1aya.
22 HeszaBucumpbie ucnbsitanus. Cepusi HE3aBUCUMBIX UCIIBITAHUN J10 1
MIEPBOTO ycrexa
23 Cepus He3aBUCUMBIX HCTIBITaHMA bepHymmn 1
24 Cepus He3aBUCUMBIX HcTbITaHuM. [IpakTrueckas padoTa ¢ 1
HCII0JIb30BAHHEM JIEKTPOHHBIX TAOIHUIL
25 CrnydaiiHast BeTUYMHA 1
26 Pacnipenenenne BeposiTHocTel. JlnarpamMma pacnpeneiacHus 1
27 CymMa 1 npou3BeIeHre CIy4aliHbIX BEJIMYUH 1
28 CymMa 1 npou3BeIeHHe CydaiiHbIX BEJTMYUH 1
29 [Ipumeps! pactipenieneHuii, B TOM YHCIie TeOMETPUIECKOE U 1
OMHOMHUATBHOE
30 [Ipumeps! pactipenienieHuid, B TOM YHCIIe TeOMETPUIECKOE U 1
OMHOMHUATBHOE
31 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3alUs 3HAHUI 1
32 [ToBTOpEHue, 06001IeHNE U cUCTEMaTH3alUs 3HAHUI 1
33 Hrorosasi koHTpobHAs1 padoTa Ne2. 1
34 [ToBTOpeHue, 0600IIeHNE U CUCTEMAaTU3alUs 3HAHU T 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




BePOHTHOCTL H CTATHCTHKA

11 KUIIACC
KoumnuecTBo yacos
Ne i/ HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbl
Bcero Kontpoabubie | IlpakTnyeckue
padoThI padoThI
1 MaremMarnueckoe 0)KUAAHUE CIIy4alHOW BEJIMYUHBI 4
5 Jucnepcus M CTaHAAPTHOE OTKJIIOHEHHUE CITyYalHOU 4 1
BEJTMYMHBI

3 3aKoH OOJBIINX YUCEI 3 1
4 HenpepriBHbIe citydalinble BETUYUHBI (pacipeieneHus) 2
5 HopmansHoe pactipeneneHus 2 1
6 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIHS 3HAHUT 19 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




BePOHTHOCTB H CTAaTHCTHKA.

IHOYPOYHOE IVTAHUPOBAHMUE

11 KJIACC.
No 11/i1 Tema ypoka KoanyecTBo yacos Hara
Bcero | KourpoibHbie IIpakTHYeckue H3y4eHUs
padoThI padoThI
[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIINS 3HAHUH.
1 CnyyaiiHble OTIBITHI U BEPOATHOCTHU CIIy4allHbIX COOBITHH. 1
Cepuy HE3aBUCUMBIX HCITBITAHHMA
[ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIINS 3HAHUH.
2 CrnyvaitHble OTIBITHI U BEPOATHOCTU CIyYalHBIX COOBITHI. 1
Cepuy HE3aBUCUMBIX HCITBITAHHHA
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIIS 3HAHUH.
3 CrnyyaitHble OTIBITHI U BEPOATHOCTHU CITy4allHbIX COOBITHH. 1
Cepuy HE3aBUCUMBIX HCITBITAHHHA
[ToBTOpEeHME, 0600IIEHNE, CHCTEMATH3AIINS 3HAHUH.
4 CrnydaifHble OTIBITHI M BEPOSITHOCTU CITy4ailHBIX COOBITHMN. 1
Cepun HE3aBUCUMBIX UCIBITAHUN
5 [Ipumepbl npuMEHEHUS] MATEMaTUYECKOTO 0XKUTaHUS 1
(cTpaxoBaHue, JoTepes)
6 Matematuueckoe OKUJAAHUE CYMMBI CIIyYalHBbIX BETHUUH 1
7 Marematuueckoe 0XuAaHUE TEOMETPUUECKOTO U 1
OMHOMHUAIBHOTO pacIpeieIeHH
8 Matematuueckoe 0XuAaHUe TEOMETPUUECKOTO U 1
OMHOMHUABHOTO paclpeIeIeHH
9 Jlucniepcusi M CTaHJAPTHOE OTKIOHEHHUE 1
10 Jlucnepcus U CTaHAAPTHOE OTKJIIOHEHHUE 1
11 Jlucriepcuu reoMeTpuYecKoro 1 OMHOMHUAIBLHOTO 1
pacripeiesieHus
12 [IpakTrdeckas paboTa ¢ UCTIONB30BAHUEM AIEKTPOHHBIX 1 1
TabIuUI
13 3akoH OOJBIINX YKce. BhIOOpOUHBII METO1 UCCIIEIOBAHHIA 1
14 3akoH OOJIBIINX YKcel. BbIOOPOUHBII METOI MCCIIeTOBAHUI 1
15 [TpakTHyeckas paboTa ¢ MCIOJB30BAaHUEM HIICKTPOHHBIX 1 1




Ta0JINLL

16

HTrorosasi koHTpoIbHasi padora Nel.

17

[IpuMeps! HePEpBIBHBIX CIIy4aiiHbIX BeIuYnH. OyHKIMs
IJIOTHOCTH pacupeneneHus. PaBHoMepHOE pacnpeesieHue
U €ro CBOMCTBA

18

[IpuMeps! HENPEPBIBHBIX CIy4aiHbIX BeanduH. OyHKIMs
IJIOTHOCTHU pacupeneneHus. PaBHoMepHOE pacnpeeiieHue
U €r0 CBOMCTBA

19

3ajauu, IPUBOIAIINE K HOPMATILHOMY pacIpeiesieHUIO.
OyYHKIMSA IUIOTHOCTH U CBOMCTBA HOPMAJIBHOTO
pacnpeneneHust

20

[TpakTrdeckas paboTa ¢ HCIIOIH30BAHUEM JICKTPOHHBIX
TaOJIAIL

21

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH.
OmmcarenbHas CTaATUCTHKA

22

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHUH.
OnmcarenpHas CTAaTUCTHKA

23

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIMS 3HAHUM.
OnBITH ¢ PABHOBO3MOXXHBIMH DJIEMEHTAPHBIMHU COOBITUIMU

24

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH.
OnBITHI ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU

25

[ToBTOpenue, 06001IeHNE U cUCTeMaTU3alus 3HaHU .
Brruncienue BeposiTHOCTEH COOBITHI ¢ MPUMEHEHUEM
dbopmyn u rpadudecKrX METOI0B (KOOpAMHATHAS MpsiMasi,
JEpEeBO, Tuarpamma Jusepa)

26

[ToBTOpeHue, 06001IeHNE U cUCTEMaTU3allus 3HAHU .
Brruncnenue BeposiTHOCTEH COOBITUI C TPUMEHEHUEM
dbopmyn u rpaduYecKrX METOIOB (KOOpAMHATHAS MpsMasi,
JiepeBo, auarpaMmma Diiepa)

27

[ToBTOpeHue, 0000IIeHNE U CUCTEMATH3AIMsI 3HAaHU.
Brruncnenue BeposiTHOCTEH COOBITUI C TPUMEHEHHEM
dbopmyn u TpaduIecKIX METOIOB (KOOpAMHATHAS MpsMasi,
JiepeBo, nuarpaMmma Jisepa)

28

[ToBTOpeHue, 06001IeHNE U cCUCTEMAaTU3allus 3HAHUH.
Brruncnenue BeposiTHOCTEH COOBITUI C MPUMEHEHHEM




(dopmyn u rpadUECKUX METOIOB (KOOpAMHATHAS MpsIMas,
JIEPEBO, Marpamma Jusuepa)

29 [ToBTOpenue, 00600IIeHNE U CUCTEMATH3AIMS 3HAHUIA. 1
Crydaiinbple BeTMYMHBI U pacripeieIeHUs

30 [ToBTOpEeHue, 060011I€HNE U cUCTEMaTU3alus 3HaHU . 1
CrydaiiHbple BeIMYMHBI U PACIIpeIeTICHHS

31 [ToBTOpeHue, 06001IEHNE U cUCTeMaTU3alus 3HaHU . 1
MareMatrnueckoe 0)KUAAHUE CIIy4alHON BEJIMYUHBI

30 [ToBTOpeHue, 06001IeHNE U cUCTEMaTU3alus 3HaHU M. 1
MareMaTnueckoe 0KUAAHUE CIIyYalHOW BEJIMYUHBI

33 HroroBasi KOHTpoJbHasi padoTa Ne2. 1

34 [ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AIMS 3HAHUHT 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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