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COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JlelicTBuTenpHble yKcaa. PanvoHanbHble W MppalMOHalbHBIE uyucia. Apudmernyeckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEHCTBUTEIBLHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3alACU JEUCTBUTEIIBHBIX YNCEI Ul PEIIEHUS IPAKTUYECKUX 3a7a4 U IPECTABIICHUS JAHHbIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHuHbIe U HaTypaJibHbIE JIOTapU(PMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U YpaBHEHUs-CIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAIlMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM IEpPeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOWIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpdunuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIIEHU U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeoOpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmal.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTAPUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoOMeTpU4eCKUX YPaBHEHHM.

Pemienne cucrem NHMHEHMHBIX ypaBHEHUH. Marpuiua CHUCTEMBl JIMHEHHBIX YPaBHEHUMU.
Onpenenurens MaTpuipl 2X2, €ro re€OMETPUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAIHBIX 3a7]a4 ¢ TOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanue nmocTpoeHHOU
MOJIEH C MTOMOUIBI0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C TMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUN M HEPABEHCTB K PELIECHUI0 MaTEMaTHMUYECKHX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKHU3HH.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHkiuu. Kommosuius
¢ynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (HyHKIIMHA.



OO6nacth onpeneneHuss 1 MHOXKECTBO 3HaueHHi ¢yHkimu. Hynu dyakuun. [IpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTHble QyHKUMHU. [lepuognueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAasA U IPOOHO-THUHEIHAS PYHKIMH. DIIEMEHTapHOE UCCIIEIOBAHHE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[Toka3zarenbHas U Jorapudmuueckas GyHKIMH, UX CBOMCTBA U rpaduku. Vcnonap3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

@yHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckass W reoMeTpuueckas mporpeccud. beckoHeyHO — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrnonbs30BaHKe NPOTrpeccuu Ul pELIEHUS PEAVIbHBIX 3a7a4 PUKIIAJHOIO XapaKTepa.

HenpepriBuble (yHKIMM W uX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢byukuii. CBoiicTBa (YHKIUN HENpPEpBHIBHBIX HA OTpe3ke. MeToJl MHTEPBAJIOB Ui PEIICHHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[lepBas u BTopas npousBoanbie GyHKIHU. OnpeneneHne, rTeOMETPUIECKUN 1 (U3HIECKUI
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHokecTBO, onepalud HajJ MHOKECTBaMU M MX CBOMCTBa. /narpammel Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

11 KUIIACC

Yucia v BbIYUCICHUSA

Harypanbable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTU IIENbIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, anropuT™Ma EBKmma 1715 pemieHus 3a1a4 B ETbIX YUCIax.

KommiekcHpie dncna. AnreOpanyeckas W TPUTOHOMETPHYECKass (OPMBI  3aluCH
KOMIUIEKCHOTO 4Yucia. ApupMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH mockoctu. @opmyna Myaspa. Kopau n-oit crenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX YHced UIs peleHus (QU3M4YecKux u
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aa4 U3 Ppa3IMYHbIX oO0JacTedl HAayKW M peajbHOW JKHU3HM, HUHTEPHpPETAlUs IOJY4YEHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHWH H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajaimsa

[TpumeHeHne NPOU3BOIHON K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, Ui OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3adaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. Belducienue onpeneaéHHoro HHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU PepeHIInanbHbIX ypaBHEHUH.



[TnanupyeMble pe3ynbTaThl OCBOCHUS y4eOHOTO Kypca «aiareOpa M Hadajla MaTeMaTHYeCKOTro
aHanu3a» (yriayOJIeHHBI yPOBEHb) Ha YPOBHE CPEIAHET0 00IIero o0pa3oBaHUs

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

C()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYYArOMIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIECTBa, MPEICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W APYroe), YMEHHE B3aUMOJCHCTBOBATh C COIMAIbHBIMA WHCTHUTYTAMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOM TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHSIM POCCHHUCKHUX
MAaT€MaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTI)KCHUN HAyKH U JCSATENIBHOCThIO YUEHOTO, OCO3HAHME JMYHOTO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3ajay, pEUIeHUH, pacCyXIeHUN, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acleKTaM Pa3InYHbIX BHI0B UCKYCCTBA,

5) ¢pusuveckoro BOCNUTAHMSA:

c(hOopMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro odOpasa >KU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3J0pOBbIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON A€ATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HAHHE IIEHHOCTH TPYIOIIO0HS, HHTEPEC K Pa3IMYHBIM cdhepam
npoecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeéMaTHYeCKOMY OOpa3OBaHHIO H
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBICHHOCTH;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTHh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAaHWE BIHUSHUS COIHUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE MPUPOTHONM M COIMAIBHOW Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHUN TSl pelIeHHs 3a7ad B 00JacTH OKPY’KAIOILIEH Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIICJICTBUM JIJISI OKPYXKAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHWE MAaTeMaTU4YeCKOW HayKHu Kak cepbl



YEJIOBEYECKON JEATECIIBHOCTH, ITAlOB €€ Pa3BUTUA W 3HAYUMOCTHU Ul Pa3BUTHsA LIUBWIN3ALNH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA U MAaTEMaTU4YECKON KYJIbTYpOM KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIIATH IIPOCKTHYIO U MCCIIE0BATEIbCKYIO AEATEIbHOCTh HHAUBUAYAIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe JeiiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH M XapaKTepPH30BaTh CYLIECTBEHHbIC MPU3HAKM MAaTEMaTH4YECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM NpPHU3HAK KIACCU(UKAIIMKA, OCHOBAHUS Il 000OIIeHUs u
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIPUHUMATh, (HOPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBbIC U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpEYHs B (akKTax,
JMaHHBIX, HAOMIONEHHMSIX U  YTBEPXKICHHUSIX, TMpeasaraTb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JienaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIhCTBA MAaTEMATUUYECKUX YTBEPKICHUU (IpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHUs YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOollee MOAXOMANIMA € Y4ETOM CaMOCTOSTEIHHO BBIJEICHHBIX
KPUTEPHEB).

Ba3oBble nccienoBarebckme 1eicTBUSA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATh
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpobiIeMy, yCTaHAaBIUBaTh HCKOMOE M JIaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

IPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObEKTa, SIBJIECHUS, IPOLIECCa, BbISIBICHUIO
3aBUCHUMOCTEN MeXTy 00beKTaMHU, SIBICHUSIMH, IPOLIECCaMHU;

CaMOCTOSTENNbHO (OPMYITUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3yNbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs, UCCIIEeI0BaHUS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3Y/IbTaTOB, BHIBOJOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOLIECCA, 4 TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa HA BOMPOC M JIsI
peLIeHUs 3a1a4H;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3UYHBIX THUIOB, AaHAJIU3UPOBATh,
CHCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HHPOPMAIMIO PA3IMYHBIX BHIOB U (opm
MIpeJICTaBICHHUS,

CTPYKTypUpOBaTh  WHGOpPMAIMIO, TPEACTaBIATh €€ B  Pa3IUYHBIX  Qopmax,
WLTIOCTPUPOBATH TpadUUeCcKH;



OLICHUBAaTh HAAE&KHOCT, HMHGOPMALMM IO CAMOCTOATEIBHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE YyYeOHbIe el cCTBUS

OO0menne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W NHMCBbMCHHBIX
TEKCTax, JaBaTh IMOSCHEHUS [0 XOAY pEIHICHHs 3a/add, KOMMEHTHPOBATh IOJyYEHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pemaeMoix'I 3aa4M, BBICKA3bIBaTb HMACH, HAIICJICHHLIC HA IMOUCK PCHICHHA, COIIOCTABJISATH CBOU
CYXKICHHS C CY)KIEHUSIMHU IPYTHX YYaCTHUKOB Juajora, oOHapyXHBaTh pa3jiMuue U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUpPOBATh pa3HOTIACHs, CBOM BO3PAKECHHUS;

NpEaACTaBIATL PE3YyJIbTAaThl PCIICHUA 3aJadyd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3aJad NpPE3CHTAllMd |
O0COOCHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusaunus:

COCTABIIATH IUIAH, aJITOPUTM pEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHThI pelIeHUl ¢ yuéTOM HOBOM MHpOpMAaLIUK.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOLIeCcca U pe3ybTaTa PelIeHnss MaTeMaTHUeCKON 3aj1auu;

NPEIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4H, BHOCHUTH
KOPPEKTHBBI B JESITEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIHM M YCIOBHSIM, OOBSICHATH HPUUYMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsI Pe3yJIbTaTOB ESATEIBbHOCTH, HAXOAWTh OIMIMOKY, /JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHON pabOThI IpU
pemeHNn y4eOHBIX 33/1a4, TPUHUMATh I[€JIb COBMECTHOH JeSATENbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaesisiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W WHBIC), BBITIOJIHITH CBOKO YacTh PabOTHl M KOOPAWHUPOBATH CBOM JIEHCTBHS C
JIPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBAaTh KAadyeCTBO CBOETO BKJIaga B OONIMI TMPOAYKT TIO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy obOydenuss B 10 kJjacce oOydaroImMACS TOTYYUT CIEIYIONIHE TMPEIMETHBIE
pe3ysbTaThl 1O OTICIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas! MEepUOJUEcKast
IpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX U JCUCTBUTEIHHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOMIKEHHBIE BBIYUCICHHS, MPaBHJIA OKPYIVICHUS, MPHUKHIKY U OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJIHO ONEpUPOBAaTh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3anad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()METHUECKUN KOPEHb HATYPaJIbHON CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: JIOTapudM dYucia, OECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: CHUHYC, KOCHUHYC, TaHI€HC, KOTAHI'€HC YHUCJIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC U ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  OIEpPUpPOBaTh  IMOHATHSAMHU:  TOXKJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U ypaBHEHUA-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATh pa3lM4YHble METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHAIbHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHUs] HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOUWIEHa, NPUMEHATh JeJleHHe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemienus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Ui BIYUCIEHUS €ro 3HAY€HUs, IPUMEHATh ONPENEIUTEIN AJIs PEIICHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIIbI0 MAaTpull U
oTpeenuTeNel, UHTEPIPETUPOBATh MOTYYEHHbIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30oBaHusl BRIPaKEHUI;

BBIMOJIHATh ~ MIPE0Opa30OBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI;



CBOOOZHO OMEpPUPOBATH TMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, TMPUMEHSTH
HEo0XoauMbIe (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIUH, KOMIO3ULMs (PyHKIUH, rpaduk (QYHKIUH, BBIMOJIHATH AJIEMEHTApPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEpPUPOBATH MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIMH, NEPUOAUYECKUE
GyHKIIMM, TPOMEXYTKM MOHOTOHHOCTH (YHKUIMH, MaKCUMyMbl W MHHHMYMBI (YHKIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaQuk cTerneHHOW (YHKIMH C HAaTypalbHBIM W LENBIM IOKa3aTesnem, rpaduk
KOpPHsI N-O CTeNeHH KaK PYHKIIMH OOpaTHOW CTENEHH C HATYpallbHbIM ITOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOZHO OMEpUPOBATh MOHITUSMHU: TOKa3aTelbHasi U Jorapupmuyeckas (QyHKIUHU, UX
CBOIiCcTBa U TpaUKH, UCMOIB30BATh UX IPa(UKH JIJIs pEIIeHHs YPaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIIOBOTO apryMEHTa;

UCIONBb30BaTh rpa@uku (GyHKUUNA AT UCCIEIOBAaHUS IMPOLIECCOB U 3aBUCUMOCTEH MpHU
pellleHnn 3aa4y U3 APYrux y4eOHBIX MPEJAMETOB U PEaTbHOM >KU3HU, BBIpaXaTh (opMylaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: apupMeTHUYecKas U TeoMeTpudecKasl MpOorpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHUSAMH:  IOCIEIOBAaTENILHOCTh, CHOCOOBI  3a/1aHUS
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HEMpPEpBIBHBIC (YHKIMH, TOYKH pa3pbiBa rpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OINEpHpPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpE3Ke, NMPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHast K rpauKy QyHKIUY;

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO W KOMIIO3UIMH JBYX
(GyHKIWH, 3HATH TIPOU3BOTHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMH: MHOXKECTBO, OTIEpallMK HaJl MHOXKECTBAMH;



HCIIOJIb30BaTh TEOPETUKO-MHOKCCTBEHHBIN anmapar sl ONHCAaHUS PEaJbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHAMH: OIpEIeNeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JO0Ka3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJiacce 0Oy4arOIIMICS MOMYYUT CIEAYIOIIME MPEAMETHBIC
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HaTYypaJIbHBIX M LENbIX YHUCEN, UCIOJIb30BaTh NMPU3HaKku Aenumoctu nenslx yucen, HOJ[ n HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

cBOOOJIHO OIEPUPOBATh MOHATUEM OCTATKa 10 MOJYJIIO, 3alIUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATH  MOHATHSMHM:  HMpPPAllMOHAIbHbBIE,  IIOKa3aTelbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBATh IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHSTH
HE00X0AuMBbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTH PELICHUs] CHCTEMBI M1 COBOKYITHOCTEN
palMOHANIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

MPUMEHSTH TpaduuecKue METObI JIUIsl PEIICHUs] YPaBHEHUM 1 HEPABEHCTB, a TAKXKe 3a7au
C IapaMeTpaMy;

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIEN0BATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM armapaTa anreOpbl, THTEPIPETUPOBATh MTOJIYyYE€HHBIN pe3yabTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA;

CTpPOUTh TeOoMEeTpHYeckre oOpa3bl ypaBHEHHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX POLIECCOB.

Hayana maTemaTnueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAoBaHHUS (GYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI,;

HaXOJUTh HanOoJIblIIee 1 HAaUMEHbIIIee 3HaUeHHs (PYHKIIMHM HEeNPEepbIBHON Ha OTPE3KE;



UCTIOJIF30BATh MPOU3BOAHYIO UISI HAXOXICHUS HAWIYYIIEro PEIICHHs B MPHUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIION UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHIATUAMU: IEPBOOOPA3HAsI, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEICTaBICHHE O MAaTEeMaTHYECKOM MOJICIIMPOBAHUHM Ha MPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE IINTAHUPOBAHUE

Aareopa
10 KUIIACC
KosaunyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/m HporpamMmel Bcero KoHTpoJbHbIe padoThI oOpa3oBaTe/bHbIE
pecypcsbl
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15
WppatmonansHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudpmuueckas pyHKIuUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 TpuroHomeTpuueckue BbIpaXKeHUs U 29 1
ypaBHEHUs
7 [TocnenoBaTenbHOCTH M TIPOTPECCUN 10
8 HenpepsiBable pynkuuu. [IpouszBoanas 20
9 HOBTOPGHI/IG, 000011IeHHEe, CUCTEMATH3 IS 5 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 5




11 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NporpamMmmsl Bceero Ko]—[Tpo,]n,]-[],[e paﬁoT],[ OﬁpaSOBaTe.Hl)Hble
pecypchbl
1 I/ICCJ'IGILOBaHI:Ie (GYHKIHHI C TOMOIIBIO 29
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanronanbHble, TOKa3aTeIbHbIC U 24 1
norapu(MHUECKUE HEPABEHCTBA
KommiekcHble uncia 10
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16
9 HOBToPeHI/Ie, 0000I11IeHNEe, CHCTEMATH3AINS 16 5
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 5




ITOYPOYHOE IIVTAHUPOBAHUE

Aareopa
10 KJIACC
KoauuyecTBo yacoB 3.J'IeRTp0HHLIe
Ne Tema ypoka KourpoJnb uudgposbie
n/n Bcero
HbIE o0pa3oBaTejibHbIE
padoThI pecypchbl
MHO0K€eCTBO, ONEepaLIMy HaJl MHOKECTBAMH M UX CBOMCTBA
Juarpammsbl Diinepa-Benna
3 [IpumeHeHne TEOpETHKO-MHOXKECTBEHHOIO amnmnapara Juisi ONMCAHUS PEeabHbIX 1
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 IPYTrUX yUYeOHBIX IPEAMETOB.
4 Ompenenenue, TeopeMa, CBOMCTBO MAaTeMAaTHMYECKOTO OOBEKTa, CIIEJICTBUE, 1
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIEC YPABHEHHS.
5 Panmonaneupie uucna. OOBIKHOBEHHBIE U JECSITHYHBIE JPOOH, TMPOLEHTHI, 1
OecKOHEUYHbIE IEPUOANYECKUE APOOH
6 [Ipumenenue npoOeli U MPOLIEHTOB ISl PEIICHUS MPUKIIATHBIX 3a/1a4 1
7 [Ipumenenue npoOelt W MPOLEHTOB ISl PEUICHHS MPUKIATHBIX 3a1ad U3 1
Pa3IMYHBIX OTPACIEH 3HAHUW U PEaJIbHOU JKU3HU.
8 JlelictBuTenbHbIe yncia. PalimoHanbHble U MppalMOHAJIbHbIC YUCTIA.
9 Apudmernueckue onepainuu ¢ AeHCTBUTEILHBIMU YUCITaMU
10 Monaynb IEMCTBUTENBHOTO YUCIIA U €0 CBOMCTBA
11 [IpubmmkEéHHBIC BBIYUCIICHUS, TpaBUJa OKPYTJEHWs, TPUKHUAKA W OIEHKa 1
pe3yJibTaTa BEIYMCIECHUN
ToxnaecTBa U TOXKIECTBEHHBIE TPEOOpa3oBaHus. Y paBHEHUE, KOPEHb YPaBHEHHSI.
12 PaBHOCUIIBHBIE ypaBHEHMS M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO, pelieHue 1

HEpPaBEHCTBA.




13

OcHOBHbIE METOJIBI PELICHUS LENbIX U JPOOHO-pAlMOHAIBHBIX YPaBHEHUH H
HEPaBEHCTB

14

15

16

OcCHOBHBIE METOABI PELICHHUS LEJIBIX M JIPOOHO-pAIlMOHAIBHBIX YpPaBHEHUH U
HEPaBEHCTB

MHorowieHsl OT OJHOW MepeMeHHOHU. JleleHne MHOroudjieHa Ha MHOTOWIEH C
octatkoM. Teopema besy

MHuorounensl ¢ nensiMu kodhdunnuentamu. Teopema Buera

17
18

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Pemenne cucrem TUHEHHBIX ypaBHeHI/Iﬁ

19

20

21

Matpuna cucreMbl JUHEHHBIX ypaBHeHHH. Omnpenenurtens MaTpullbl 2X2, €ro
re€OMETPUUYECKUN CMBICT U CBOMCTBA; BBIUMCICHUE €r0 3HAYCHUS

Onpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKHIl CMBICI U CBOICTBA;
BBIUHCJICHHE €r0 3HAYCHUS

[IpuMeHeHne onpenenuTens A pEIeHUs] CUCTEMBI JINHEWHBIX YPaBHEHUN

22

23

24

Pemenne npukimagHblX 3a7ad € IMOMOLIBIO CHUCTEMBI JIMHEHHBIX YypaBHEHUM.
HccenenoBanue noCTPOEHHOM MOJIENH C IIOMOIIBIO MATPUIL U ONIPEAEITUTEIEH.

HOCTpOCHI/Ie MaTeMaTHYeCKUX MOoJAeIeH peaHLHOﬁ CUTyaliu C TIIOMOIIbIO
ypaBHeHI/Iﬁ U HCPABCHCTB. HpI/IMeHeHI/Ie ypaBHeHPII:I U HCPABCHCTB K PCHICHUIO
MAaTEMaTUUCCKUX 3aa4 W 3aJa4 U3 Pas3]IMYHbIX obOmacrei HAayKu U peaanoﬁ
KHU3HHU.

IIpoBepounas pabota: "PanuoHanpHble ypaBHEHHs M HepaBeHCTBA. CHCTEMbI
JMHENHBIX YypaBHEHUN"

25

26

Oyukuus, crnocoObl 3amaHus (yHKUMU. B3aumHO o00paTHble (QYHKIHH.
Komnozunus ¢pyHkimit

I'padux Gpynkumu. DnemMeHTapHble mpeodpa3oBaHus rpapuKoB GyHKIHHA

27

OO6nacTh ompefeNneHuss U MHOXECTBO 3HaueHWd QyHkumu. Hymm ¢yHkiuu.
[TpomexyTKH 3HAKOMIOCTOSTHCTBA




Uéraeie w Heu€rtHble ¢yHKuU. llepuomndeckue ¢yakuun. I[IpomexyTku

28 1
MOHOTOHHOCTH (DyHKIIMH

29 Maxkcumymbl 1 MUHHUMYMBbI (pyHKIMH. HaunOomnbinee n HauMeHbIee 3HAYCHHE 1
(GyHKINU Ha TPOMEXKYTKE

30 Jluneiinas, kBaapaTUyHas U ApOOHO-TMHEHHAs PyHKITUN 1

31 DneMeHTapHOE UCCIeI0BaHUE U MOCTPOEHUE rPpauKOB 3TUX (HYHKIIUNA 1

32 DneMeHTapHOe UCCIIeIOBaHUE U ITOCTPOCHUE UX rpadukoB 1

33 Crenensb ¢ nensM nokasareneMm. bunom Hetorona 1
Crenensb ¢ uenslM nokasareneM. bunom Herorona.Mcnonb3oBanne noaxozsien

34 (dopMBI 3amKCH JEHCTBUTENBHBIX YHCEN JJIsl PEUICHUs NMPAKTHUYECKUX 3a1ad | 1
MPECTaBICHNUS JaHHBIX.

35 CrenenHass (pyHKIMS C HaTypajJbHBIM W LIENbIM IoKa3aTeneMm. EE cBoiicTBa u 1
rpaduk

36 KonTponbras padora: "Crenennas ¢pyakius. E€ cBoiicTBa u rpaduk" 1

37 Apudmernueckuit KOpeHb HaTYpaJIbHOM CTENEHH U €ro CBOMCTBA 1

38 Apudmernueckuit KOpeHb HaTypaJIbHON CTENIEHH U €ro CBOMCTBa 1

39 [TpeoOpa3oBaHus YNCIOBBIX BBIPAXECHUHN, COIEPIKAIINX CTENICHH U KOPHH 1

40 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEICHU U KOPHH 1

41 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEP/KALINX CTENIEHU U KOPHU 1

42 WppaumonaneHble ypaBHeHUs. OCHOBHBIE METOJbl PEIICHUS HUPPALMOHAIBHBIX 1
YpaBHEHUI

43 Wppanmonansubie ypaBHeHHs. OCHOBHBIE METOJBI PEIICHUS HPPAIHOHATBHBIX 1
ypaBHEHHHA

44 WppaumonaneHble ypaBHeHUs. OCHOBHBIE METOJbI PEIICHUS HUPPALUOHAIBHBIX 1
YpaBHEHUU

45 PaBHOCHIIbHBIE TTEPEXOIbI B PEIICHUH HPPALIMOHABHBIX YpaBHEHHH 1




46

PaBHOCHIIbHBIE TIEpEXObl B PELICHUH UPPALIMOHAIBHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXObI B PEIICHUH UPPAIIMOHABHBIX YPaBHEHHHA

48 PaBHOCHIIBHBIE ITEPEXO/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YPABHEHUI

49 CpoiictBa U rpaduk KOpHA N-OM CTEeNeHU Kak (PyHKIMH OOpaTHOH CTENEeHH C 1
HaTypaJIbHBIM ITOKa3aTelIeM

50 CaoiicTBa U rpaduk KOpHS N-0il CTenmeHH Kak (PYHKIHUU OOpaTHOM CTENEHU ¢ 1
HaTypaJbHbBIM [10Ka3aTelleM

51 [IpoBepounass pabora: "CpoiictBa u rpaduk KOpHA N-0if  CTENEHH. 1
Wppanmonanbuble ypaBHEHUS"

52 Cremnens ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

53 CreneHb ¢ palUMOHAIBHBIM IOKa3aTedeM U €€  CBOICTBa,CTENEHb C 1
JeMCTBUTENLHBIM TIOKa3aTeIeM

54 Crenens ¢ palliOHAIBHBIM MMOKa3aTeIeM U €€ CBOMCTBA 1

55 IToka3zarenbHas GyHKIM, €€ cBOMCTBA U rpaduk 1

56 Hcnonb3oBanue rpaduka QyHKUINN AJIs pEeLLIEHUs] ypaBHEHUI 1

57 Hcnonb3oBanue rpadukoB GyHKIUN A7 pelieHus] ypaBHEHHH 1

58 [TokazarenpHble ypaBHeHHs. (OCHOBHBIE METONBI pEIICHUS TOKa3aTeIbHBIX 1
ypaBHEHUH

59 [TokazarenbHble ypaBHeHHs. (OCHOBHBIE METOJBI PEMICHHS TTOKa3aTEIbHBIX 1
YpaBHEHUU

50 [TokazarenbHble ypaBHEHHs. (OCHOBHBIE METOJbl PELICHHUS IOKa3aTebHBIX 1
ypaBHEHUH

61 KonTponbnas pabora: "[lokazarensHas pynkuus. [lokazarenbHble ypaBHeHuUs" 1

62 Jlorapudm uucna. CoiicTa jorapugpma 1

63 Jlorapudm uucna. CoiicTa jorapugpma 1

64 Jlorapudm yucna. CroiicTa jorapudpma 1




65 JlecsaTHYHBIC U HATYpaJIbHBIC JTOTapU(PMBbI 1

66 JlecATUYHBIE U HATYypaJIbHBIE JTOTapH(PMbI 1

67 [IpeoOpazoBanue BeIpaXKEHUM, COIEPKAIIUX JOTaprUPMbI 1

68 [IpeoOpazoBaHue BEIpaXEHUH, COACPKAIUX JTOTAPUPMBI 1

69 [IpeoOpazoBanue BeIpaXKEHUH, COIEPKAIIUX JOTapUPMBbI 1

70 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpaduK 1

71 [TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U TpaduKH 1

72 Hcnonp3oBanue rpaduka GyHKIMK IS pEeHICHUs] ypaBHEHUH 1

73 Hcnonb3oBanue rpaduka QyHKIUU A pelIeHUs] ypaBHEHUI 1

74 Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE METO/bI PEIICHHUS JIOTapUPMUIECKUX 1
YpaBHEHUU

75 Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE METOJIbI PELICHHS JIOTapH(PMHUIECKIX 1
YpaBHEHUU

76 Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PELICHUS JIOTapHU(PMHUUECKIX 1
ypaBHEHUH

77 PaBHOCHUIIbHBIE TIEpEXObl B PELICHUH JIOTAPU(PMUUECKUX YpaBHEHUIN

78 PaBHOCHIIbHBIE NTEPEXO/Ibl B pEIIEHUH JOrapu(pMUUECKUX YpaBHEHUN

79 Kontponbaast pabGota: "Jlorapupmuueckas ¢Pynkuua. Jlorapupmuueckue 1
ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIOBOTO apTyMEHTa 1

81 Cunyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YHCIIOBOTO apryMeHTa 1

82 ApKCUHYC, apKKOCHHYC ¥ apKTaHT'€HC YUCIIOBOTO apryMeHTa 1

83 ApPKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIOBOI0 apryMeHTa 1

84 TpuroHomerpuveckass  OKPY)KHOCTb,  OIpPENEICHHE  TPUTOHOMETPUYECKHUX 1
(GyHKIUI YMCIOBOTO apryMeHTa

85 Tpuronomerpuueckass  OKPY)KHOCTb,  OIpENEICHUE  TPUTOHOMETPUUYECKHUX 1




(yHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
87 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
89 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
90 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKCHUH 1
91 [IpeobpazoBaHye TPUTOHOMETPUUICCKUX BBIPAKCHUM 1
92 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKCHUH 1
93 [IpeobpazoBaHye TPUTOHOMETPUUICCKUX BBIPAKCHUM 1
94 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUU 1
95 Pemenuie TpuroHoMeTpUUECKUX ypaBHEHUI 1
96 Pemenne TpUroHOMETPHUUECKUX YpaBHEHHUN 1
97 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
98 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUN 1
99 Pemrenne TpUroHOMETPHUECKUX YpaBHEHHUI 1
100 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
101 KoHntposbHas pabora: "TpuroHoMeTpuyecKkue BBIPAKECHUS 51 1
TPUTOHOMETPUYECKHE ypaBHEHUA"
102 ITocnenoBarenbHOCTH, CcHOCOOBI  3aJaHUsl  TOCieqOBaTeNbHOCTEH. Merton 1
MaTeMaTHYeCKON HHAYKIIUU
103 MOHOTOHHBIE ¥ OTpaHMYEHHBIE TIOCIIEI0BATEIEHOCTH. VcTOprs BOZHUKHOBEHUS 1
MaTeMaTHYeCKOr0 aHAJIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX
104 Apudmerrnueckas mporpeccus
105 Apudmerndeckas 1 reoMeTpuIecKas Iporpeccuu
106 BeckoneuHo yOBIBaromasi reOMETpUIECcKast IPOTrpeccust




107

CyMMa GeckOHEYHO YOBIBAIOIIEH T€OMETPUUCCKON TPOTPECCHH

108 JIMHEWHBIN U 3KCIIOHEHIMANBbHBIN pocT. Uucio e. Dopmyiia CI0KHBIX IPOLIEHTOB

109 JIMHEeHBIN ¥ SKCTIOHEHIIMaIbHbIA pocT. Hucio e. @opmysia CI0KHBIX MPOLIEHTOB

110 Hcnonp3oBaHue MpOrpeccuu Ui PELICHUs peanbHBIX 3aad MPHUKIATHOTO 1

Xapakrepa
111 [TpoBepounas padora: "IlocienoBaTeIbHOCTH B porpeccun” 1
112 HenpepbiBHBIE QYHKIINU U UX CBOICTBA 1
113 Touka pa3pbiBa. AcUMITOTHI TpaduKoB PyHKINH 1
114 CpoiicTBa (h)yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
115 CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX HAa OTPE3Ke 1
116 Meroa MHTEPBAJIOB ULl PELICHUS HEPABEHCTB 1
117 Meroa MHTEPBAJIOB JUIsl pELIEHUSI HEPABEHCTB 1
118 MeTtoa MHTEpPBaJIOB [UIsl PEIIEHNS HEPABEHCTB 1
119 [IpumeHneHne CBOMCTB HEMPEPHIBHBIX (DYHKIUH JIJIs peLIeHUs 3a/1a4 1
120 @DyHKIIMOHANbHBIE 3aBUCUMOCTH B PEalbHbIX Ipoleccax U sBileHUsIX. ['papuku 1
peanbHBIX 3aBUCUMOCTEH

121 [lepBas u BTOpasi NpoU3BOAHBIE PYHKIIUU 1
122 Omnpenenenne, reOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenne, reOMETPUIECKUN U PU3HMUECKUI CMBICI TPOU3BOIHOM 1
124 VYpaBHeHHe KacaTenbHOU K TpapuKy GyHKIHUN 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 1
126 ITpon3BoiHBIE HNIEMEHTAPHBIX (HYHKIUI 1
127 [Tpon3BoiHBIE NIEMEHTAPHBIX (QYHKINH 1
128 [Ipon3BoiHas CyMMBI, TPOU3BEACHHUSI, YACTHOTO M KOMITO3ULIUU (YHKITUI 1
129 ITpou3BoHast CyMMBI, TPOU3BEACHHSI, YACTHOT'O M KOMIO3ULIUU (PYHKIIUI 1




130 [Ipou3BoHAS CyMMBI, TPOU3BEICHHS, YACTHOTO M KOMITO3UIIMK (PYHKITUH 1
131 [TpoBepounast padora: "I[IponsBoanas" 1
132 IToBTOpeHue, 0000IIEHNEe, CUCTEMATH3aIMs 3HaHu: "Y paBHEeHUS " 1
133 [ToBTOpeHme, 06001mEeHNe, cucTeMaTu3anus 3Hanui: "Oyakimn" 1
134 [ToBTOpEeHME, 0000IIEHNE, CUCTeMaTH3alKs 3HaHu: "OyHKIun" 1
135 HToroBast KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 5
11 KUIACC
KoauyecTBo 4yacos DJIeKTPOHHbIE
Ne i/ Tema ypoka Kontpos ungposbie
Bcero HbIE o0pa3oBaTejbHbIe
padoThbI pecypchbl
1 [TpuMeHeHNe NPOU3BOIHOMN K MCCIeI0BaHNUIO (DYHKIMH HA MOHOTOHHOCTh U 1
IKCTPEMYMBI
5 [Ipumenenue mpou3BOIHON K HCCIeT0BaHUIO (QYHKIIMH HAa MOHOTOHHOCTD U 1
IKCTPEMYMBI
3 [Ipumenenne mpou3BOIHON K HCCIeT0BaHUIO (QYHKIIUH HAa MOHOTOHHOCTb U 1
IKCTPEMYMBI
4 [TpumeneHne Npon3BOIHON K UCCIEIOBaHUIO (DYHKIIMI HAa MOHOTOHHOCTh U 1
KCTPEMYMBI
5 [TprMmeHeHre TpOU3BOJHON K HCCIIeIOBaHUIO (QYHKIMI HA MOHOTOHHOCTh U 1
HKCTPEMYMBI
6 [TprmeHeHre TpOU3BOJHON K HCCIIeIOBaHUIO (QYHKIMI HA MOHOTOHHOCTh U 1




9KCTPEMYMBI

Haxoxxnenre HanOoJbIIero 1 HAMMEHBIIETO 3HAYCHUS HEMPEPHIBHON (QYHKIUU

7 1
Ha OTpe3Ke

3 HaxoxneHne HauOoJbIIero 1 HaMMEHBIIEro 3HaYeHUsI HENIPEPhIBHOM (PyHKIMM 1
Ha OTpe3Ke

9 Haxoxxnenre HanOoJbIIero 1 HAMMEHBIIETO 3HAYCHUS HEMPEPHIBHON (PYHKIUU 1
Ha OTpe3Ke

10 Haxoxaenne HanbombIIero 1 HaUMEHbILIEr0 3HAYEHUsI HENIPEPbIBHOW (pyHKLNN 1
Ha OTpe3Ke

1 HaxosxneHne HauOoJIbIero 1 HaMMEHbIIETo 3HaYeHUsI HETIPEephIBHOM (PyHKIMM 1
Ha OTpe3Ke

12 Haxoxaenne HanbobIIero 1 HaUMEHbILIEr0 3HAYEHHsI HENIPEPbIBHOW (pyHKINN 1
Ha OTpe3Ke

13 [TpumMeHeHre TPON3BOIHON JJIST HAXOXKICHUS HAWTYUIIETO PEIICHHS B 1
NPUKJIAIHBIX 3a/1a9axX

14 [TprMeHeHne NPOU3BOTHOM /7151 HAXO0XKJIEHHUS] HAWTYUIIIEero PELIeHus B 1
NPUKIIAJHBIX 337a4ax
[TpumMeHeHre TPON3BOIHON IS HAXOXKICHUS HAWITYUIIIETO PEIICHHS B

15 MPUKIAJAHBIX 3aJa4ax, JJIs ONPEACIICHUSI CKOPOCTH U YCKOPEHHUS ITpolecca, 1
3aJJaHHOTO (POPMYJION WM rpadUKOM.
[TpruMeHeHre POU3BOTHOM JIJIsl HAXOKICHHSI HAWITYUIIETO PEIICHHUS B

16 MPUKJIAHBIX 3a/1a4ax, JJIs OMPEEICHIS CKOPOCTH U YCKOPEHHMsI TIpoIiecca, 1
3alaHHOTO0 (POPMYJITOH MM TpaduKOM.

17 Kommnoszunus ¢pyHkimit 1

18 Komnosumus ¢pyHkumii 1

19 Kommnoszunus ¢pyHkimit 1

20 ['eomeTpuueckue 0Opa3bl ypaBHEHHH Ha KOOPAMHATHON TTIOCKOCTH 1




21

['eomeTpuyeckue 06pa3bl ypaBHEHUN HAa KOOPIMHATHON MIIOCKOCTH

22 [IpoBepounas pabora: "MccnenoBanue GyHKIUH C TOMOIIBIO TPOU3BOTHOM"

23 [TepBooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [lepBooOpasubie aneMeHTapHbIX QyHKIMIA. [IpaBuia HaxoxaeHUs 1
epBOOOPA3HBIX

o5 [TepBooOpasHbie nteMeHTapHbIX QyHKIMIA. [IpaBuiia HaX oK ICHUS 1
epBOOOPa3HBIX

26 Wurerpan. ['eomeTpuueckuii cMbICT UHTETpajIa 1

27 Beruncnenue onpenenéanoro naterpaia mno Gopmysne Herorona-Jleibnuma 1

28 Boruncnenue onpenenéunoro uaterpana no gpopmysne Hoetotona-JleitOnuna 1

29 [Ipumenenne nHTErpaNa I HAXOKACHUS TUIOIIAICH TNIOCKUX (QHUTYD 1

30 [TpuMeHeHne MHTETpaIa Il HAXOXKICHUS TUIOMIAICH IIIOCKUX QUTYp U 1
00BEMOB reOMETPUYCCKHX TEII.

31 [Ipumeps! pemennii AU pepeHnnaIbHbIX YpaBHEHUH

32 [Tpumeps! perieHnit quddepeHInaIbHbIX ypaBHEHUN

33 MaremaTHuecKoe MOJICIIMPOBAHKE PEATHHBIX IIPOIECCOB C TIOMOIIIBIO 1
nudpepeHIabHBIX YpaBHEHUN

34 KonTponsnas pabora: "[lepBoobpa3nast u narerpan” 1

35 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu 1

36 Tpuronomerpudeckre GyHKINH, UX CBOWCTBA U TpaduKu 1

37 Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U TpaduKu 1

38 TpuronomeTpruyeckue GYHKIIMH, UX CBOHCTBA M rpaduKu 1

39 Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U TpaduKu 1

40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C TTIOMOIIBIO 1
TPUTOHOMETPHIECKON OKPYKHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1




TPUTOHOMETPHUUECKON OKPYKHOCTH

OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C IOMOILBIO

42 TPUTOHOMETPUUYECKON OKPYKHOCTH 1
43 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUHN C TIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
44 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1
45 Pemienne TpUroHOMETPUYECKUX HEPABEHCTB 1
46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
48 [TpoBepounas pabora: "['paduku TpUroHOMETpUUECKUX (PYHKIHIMA. 1
Tpuronomerpuyeckue HepaBeHCTBA"
49 OcCHOBHBIE METO/Ibl PELLICHNUS T0KA3aTEIbHbIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
o1 OcHOBHBIE METO/IbI PEILIEHNUS TOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1
53 OcHOBHBIE METO/IbI PELIEHUS JOrapu(PMUIECKUX HEPABEHCTB 1
54 OCHOBHBIE METO/IbI pelIeHus JJorapu(pMUIECKUX HEPABEHCTB 1
55 OcHOBHBIE METO/IbI PelLIEHNUs Jorapu(PMUUECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI peIIeHUs TOKA3aTEeNbHBIX U JTOrapu(PMUIECKHX HEPABEHCTB 1
S7 OCHOBHBIE METO/IBI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIEC METO/IBI PEIICHUS] HPPAITMOHAIEHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI pEIIEHUS] UPPALIMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIEC METO/IBI PEIICHUS] HPPAITMOHAITEHBIX HEPABEHCTB 1
61 I'padmueckue MeTo bl pelIeHHUs HPPALIMOHAIBHBIX YpaBHEHHI 1
62 ['padrueckue METOIBI PEIICHUST UPPAIMOHATIBHBIX YPaBHEHUN 1




63 I'padpraeckue MeTOIBI pelIeHUs MOKa3aTEIbHBIX YPaBHECHUI 1

64 I'padmueckue METOIBI pEeIICHHS MTOKA3aTEeIbHBIX HEPABEHCTB 1

65 ['padpraeckue MeToIbI peneHus JoTapu(MUIECKUX YpaBHEHUN 1

66 I'padmueckue MeToIbI peieHHs JOrapuPMHUUECKUX HEPABEHCTB 1

67 I'padpuaeckue MeTOIbI pemeHus JoTapu(PMUIECKUX HEPABEHCTB 1

68 I'padmaeckne MeTOIbI pelIeHHS MTOKa3aTeIbHBIX U JIOTapU(HMUIECKUX 1
ypaBHEHUI

69 I'paduueckue MeTO bl PELICHUs IOKA3aTeNbHbIX U JOrapu(pMUUECKUX 1
ypaBHEHUI

70 I'paduueckue MeTO bl PELICHUs IOKA3aTeNbHbIX U JOrapupMUUECKUX 1
HEPaBEHCTB

71 I'paduaeckne MeTOIbI pelIeHHS TOKa3aTeIbHBIX U JIOTapU(HMUIECKUX 1
HEPaBEHCTB

7 Konrtponbnas pabora: "HppannoHaibHble, TOKa3aTeIbHbIE U JOrapupMHUECKUe 1
HepaBeHcTBa"

73 KommnekcHble uncna. Anredpandeckas 1 TPUrOHOMeTpHUuecKasi pOpMbI 3aKcH 1
KOMILJIEKCHOT'O YHCIIa

74 Kommiekcubie uncia. Anredpandeckast 1 TPUTOHOMETpUYECKast POPMBI 3arucu 1
KOMILJIEKCHOTO YHCIIa

75 Apudmerndeckre onepanuy ¢ KOMIJICKCHBIMU YU CIaMH 1

76 Apudmerndeckue onepanuu ¢ KOMILIEKCHBIMHA YUCITaMHU 1

77 N3o6parkeHne KOMIUIEKCHBIX YMCeNl Ha KOOPAWHATHOH MIOCKOCTH 1

78 N300paxeHne KOMIJIEKCHBIX YHCE Ha KOOPIMHATHON TNIOCKOCTH 1

79 ®opmyna Myaspa. Kopau N-0ii cTeneHu n3 KOMIIEKCHOTO YHCIIa 1

80 ®opmyna Myaspa. Kopau N-0it creneHu n3 KOMIIEKCHOTO YHCIIa 1

81 [TprMeHeHre KOMIUIEKCHBIX YUCE Ui pelieHus: GU3NIeCcKux U 1




TCOMETPHUICCKUX 3aaayd

82 [IpoBepounas padora: "KomruiekcHsie uncna" 1

83 HarypanbHble u 11e51ble Yrciia 1

84 Harypanbnbie u nenbie yncina 1

85 [IpumMeHeHne MPU3HAKOB JACITUMOCTH IETBIX YHCEIT 1

86 [IpumMeHeHre MPU3HAKOB ACTMMOCTH HENBIX YUCEIT 1

87 IIpumenenue npusHakoB aenuMocTy nenbix yucesn: HOJ u HOK 1

88 [Mpumenenne nmpu3HakoB genumocty 1enbix gucen: HOJl u HOK 1

89 [TpuMeHeHHe PU3HAKOB JISIMMOCTH IISITBIX YUCEI: OCTATKH 10 MOJTYJIO 1

90 [IpuMeHeHne NpU3HAKOB ACIIMMOCTH LEJBIX YHCEII: OCTATKU 110 MOJIYITIO 1

01 [TpuMeHeHre PU3HAKOB JISIMMOCTH TISIIBIX YUCEIT: allropuT™M EBKinaa s 1
pelIeH s 3a/1a4 B IEITBIX YUCIIaX

92 ITpoBepounas pabora: "Teopus nenbx yucen" 1

93 Cucrema 1 COBOKYITHOCTh YpaBHEHU. PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI- 1
CIICZICTBHUS

94 CucreMa ¥ COBOKYITHOCTh ypaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI i CUCTEMBI- 1
CJIEAICTBUSA

95 OCHOBHBIEC METO/IBI PEIIEHUS CUCTEM U COBOKYITHOCTEH parimOHAIBHBIX 1
yYpaBHEHUHU

9% OCHOBHBIE METO/IBI PEIIEHUS CUCTEM U COBOKYITHOCTEH MPPAIlMOHAIBHBIX 1
ypaBHEHUU

97 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH IMOKa3aTeNbHBIX 1
YpaBHEHUN

08 OCHOBHBIEC METO/IBI PEIIEHUS] CHCTEM U COBOKYITHOCTEH IMOKa3aTEIbHBIX 1
YpaBHEHUU

99 OCHOBHBIEC METO/IBI PEIICHUS CUCTEM U COBOKYITHOCTEH JTorapuMUIECKUX 1




YpaBHEHHI
100 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUI
[TpumMeHeHHe cucTeM K pellIeHUI0 MaTeMaTUYeCKUX 3a1a4 U 3ajjad U3
101 pasInYHbIX 001acTe HAyKU U peallbHOM XKU3HH, HHTEPIPETALUS OTYy4EHHBIX
pe3yiIbTaToB
[TpuMeHeHHe cucTeM K pelIeHUI0 MaTeMaTUYeCKHX 3a1ay 1 3a]1ad U3
102 pas3InYHbIX 001acTe HAyKU U pealibHOM KU3HH, MHTEPIPETALUS TOTYy4EHHBIX
pe3yiIbTaToB
[IpumMeHeHre HEPAaBEHCTB K PEIICHUIO MAaTEMATUIECKUX 3a/1a4 U 33/1a4 U3
103 pa3nuyHbIX 00JacTeil HAYKH U PEANBbHOM KU3HU, MHTEPIPETAIHS MOTYyISHHBIX
pe3yiIbTaToB
104 KonTtponpHas padora: "CrucremMbl palliOHANBHBIX, HPPAITMOHAIBHBIX 1
MOKa3aTeNNbHbBIX U JIOrapu(PMUUYECKUX YpaBHEHUN"
105 PannonanbHbIe ypaBHEHHS ¢ TapaMeTpaMHu 1
106 ParnmonanbHbIe HEPaBEHCTBA C ITApaAMETPaMHU 1
107 PannonanbHbIe cucTEMBI ¢ TapaMeTpaMu 1
108 WppannonanbHble ypaBHEHUsI, HEPABEHCTBA C TapaMeTpaMu 1
109 HppanmoHanpHble CUCTEMBI C ITApaMETPaMu 1
110 [Toka3arenbHble ypaBHEHHUs, HEPABEHCTBA C ITapaMeTpaMu 1
111 [loka3zarenpHble CUCTEMBI C TApAMETPAMU 1
112 Jlorapudmuueckre ypaBHeHHUs, HEPABEHCTBA C MapaMeTpaMu 1
113 Jlorapudmuueckne CUCTEMBI C TapaMeTpaMu 1
114 TpuroHomeTpruyeckue ypaBHEHHS C NapaMeTpaMu 1
115 TpuroHomeTpruecKue HEPABEHCTBA C TapaMETPAMU 1
116 TpuUroHoMeTpHUUYECKHE CUCTEMBI C TapaMeTpaMu 1




117 [TocTpoenue u ucciaea0BaHNEe MATEMATHYECKUX MOJICTICH pealTbHBIX CUTYaIlUH ¢
MOMOIIBIO YPABHEHHH C IMapaMeTpamMu
118 [TocTpoenue u uccnenoBaHuEe MATEMAaTUYECKUX MOJIEIICH PEAJIBHBIX CUTYALUi C
MOMOIIBIO CUCTEM YPaBHEHUU C TTapaMeTpaMu
119 [TocTpoenue u ucciaea0BaHNEe MATEMAaTHIECKUX MOJIeTIEH peasIbHBIX CUTYallUH ¢
MTOMOIIIBIO CUCTEM YPAaBHEHHH C mapaMeTpaMu
120 [TpoBepounas paborta: "3agauu c mapamerpamu"
121 IToBTOpenue, 0600IIeHNE, CHCTEMATH3AUs 3HAHUI: "Y paBHeHUA"
P ) juit 5 11 p
122 IToBTOpeHue, 00001IEHNE, CHCTEMAaTH3alMs 3HaHUK: ""YpaBHEeHHU "
P s 10T 5 I p
123 [ToBTOpeHue, 06001IeHNE, cucTeMaTh3alus 3HaHui: "Y paBHeHus1. CUCTEMBI
ypaBHEHUI"
124 [ToBTOpeHme, 0000IICHUE, ccTeMaTH3anus 3Hanui: "HepaBencraa"
125 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hannii: "HepaBenctsa"
126 [ToBTOpenue, 06061IIeHNe, cucTemaTu3amus 3Hanuii: "HepaBeHcTsa"
127 [ToBTOpenue, o6001eHne, cucTemaTu3anus 3Hanuii: "[IponsBoaHas u eé
npuMeHeHune"
128 [ToBTOpenue, o600IIeHNe, cucTemMaTu3anus 3Hanuii: "[IponsBoaHas u e€
npuMeHeHue"
129 [ToBTOpenue, 06ob1IIeHNE, cucTeMaTu3aius 3Hanuit: "[IpousBonHas u eé
npuMeHeHune"
130 [ToBTOpenwue, 0600IIEHNE, CCTeMaTH3alus 3HaHui: "MIHTerpai u ero
npuMeHeHue"
131 [ToBTOpenue, 0600IEeHNE, ccTeMaTH3alus 3HaHui: "D yHKIUN" 1
132 [ToBTOpenue, 06061meHNe, cucTeMaTu3anus 3Hanuii: "OyHkuun" 1
133 [TorTOpeHME, 0000MEHNe, cucTeMaTH3aIus 3HaHUH: "D yHKITIN" 1
134 Hrorosast KoHTpoJIbHAS paboTa 1




‘ 135 ‘ Hrorosast koHTpoIbHAs paboTa 1 1 ‘
136 [ToBTOpeHue, 06001IeHNE, cCHCTeMaTH3aIusl 3HAHU I 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 5



I'eomeTpust

10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTh, TPOoCcTpaHcTBO. loHsTHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: aKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosioeHue NpsIMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NapaJlIIeIbHbIE U
cKkpemuBaromuecs npsamele. [IpuzHaku ckpemmBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: IMApaUICNbHbIE NPSIMbIE B IPOCTPAHCTBE, MApaJLIEIbHOCTh TPEX
OPSMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamwienbHO€ MW LEHTPAJIBHOE
POCKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MPOSKTUPOBAHMSL.
N3ob6paxenue ¢Guryp B mapauieabHOM MPOEKIUU. YTJIbI C COHANPABIEHHBIMH CTOPOHAMH, YTOJ
MEXAYy NPSIMBIMH B NpPOCTpaHcTBe. llapaienbHOCTh MIOCKOCTEN: NapajlieibHble IUIOCKOCTH,
CBOICTBA MapayIeNbHBIX TIocKocTel. [IpocTeiiire npocTpaHCTBEHHbBIE (PUTYPHI HA TUIOCKOCTH:
TETpa’ap, NapaJICNIEeUIE], TIOCTPOCHUE CEYEHUN.

[lepneHAUKYISIPHOCTE  OPSAMOM M IJIOCKOCTH:  IEPHEHIUKYJISPHbIE MpsSIMbIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUiebHbIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, MPU3HAK
NEPHNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
I10CKOCTH. OpTOroHaidbHOE MPOEKTUpOBaHUE. [lepneHaAuKyasp U HaKIOHHBIE: PAacCCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSMOI 10 TIIOCKOCTH, MPOEKIHs (PUryphl HA MIIOCKOCTb.
[lepneHAMKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IIockocTel. Teopema
0 TPEX MEPIEHAUKYIAPAX.

VYrael B IpOCTPAHCTBE: YTrOa MEXAY NPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN YroJ, IMHEHHbBII
yroia JBYIpaHHOro yria. TpéXrpaHHblii U MHOrorpaHHble yribl. CBOWCTBa IJIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOWMCTBa IJIOCKUX U JBYI'PAaHHBIX YIJIOB TPEXTPaHHOro yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSMOYTOJIBHBIA MapajuleJIeNIiNel W ero coWcrBa. KparTyailume Dyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. I[Mupamuma: n-
yrojibHasi IUpaMuia, NpaBuibHasg U yceu€HHas nmupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IPU3Ma W IIpaBUJIbHAs
NUpaMuJia, paBUiIbHAS TPEYToJIbHAs MUPaMUJa U MPAaBUIbHBIN TeTpasap, kyO. [IpeacraBienue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, NOAEKASAP U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3mbl. [lnomans OGOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIbHOM MUPAMMJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMU/IBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPAaBUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNUIend, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPUS IPABUIIHON TUPAMUJIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIC BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOPAMH: CIIOKEHUE W BBIUUTAHHE BEKTOPOB, CYMMa HECKOJIBKHX



BEKTOPOB, yMHOXEHHME BeKkTopa Ha uucio. CBoilcTBa cllokeHHUs BEeKTOpoB. (CBoiicTBa
YMHOKEHMS BEKTOpa Ha uucio. [IoHdaTne xomiuiaHapHble BEKTOphI. IIpu3Hak KoMIIIaHapHOCTH
Tpéx BekTopoB. [IpaBuio mnapammenenunena. Teopema 0 pa3noKEHUH BEKTOpAa MO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronpHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MeEXAy KOOpAMHATAMU BEKTOpAa U KOOPJIWHATAMH TOYEK. YTOJ
Mexay BekTopamu. CKasipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[ToHATHA: UUIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, OOpasyomme MoBepxHocTed. Tema BpamleHHMs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, chepa, map. Bzaumaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUI0CKOCTH. Pa3BépTka munuHapa u konyca. Cummerpust
cheps! 1 mapa.

O6béM. OcHoBHblE cBolicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napajienenunena u cueactsus u3 He€. OO0bEM NPAMON W HAKIOHHOM NPHU3MBI, IHIUHIPA,
nupamuibl 1 KoHyca. O6bEM 1mapa U apoBOro CErMEeHTa.

KomOunanuu Tten BpamieHuss ¥ MHOrorpaHHukoB. Ilpu3ma, BhucaHHas B LWJIMHAP,
onucaHHas okojo mwimHApa. [lepeceyenue cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTpaHHHUKA, OITMCAHHOTO OKOJIO Cepsl, Chephl, BIUCAHHOH B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanbs MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl u e€ uyacteid. Ilonobue B
npoctpancTtBe. OTHomeHue O0OBEMOB, IUIOIIAJEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue momodusi, roMoTeTusi. Pemenne 3amad Ha IUIOCKOCTH C HCIIOJIB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHWH MHOTOIPAaHHMKOB M TeJl BpAIICHUS: CEUYEHUS LWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYeHHsS KOHyca (mapajjieibHble OCHOBAaHHUIO M
NPOXOJAIINE Yepe3 BEpIINHY), CEUCHUs IIapa, METOJbI IMOCTPOSHUSI CEYCHUH: METOH CIEIOB,
METO/1 BHYTPEHHET 0 POEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropsr B mpoctpancTBe. Oniepaniy HaJl BEKTOpaMu. BekTopHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHHs. lIpsMoyronpHas cucremMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
pELIeHUH T€OMETPUUECKUX 3ajay.

JIBHKeHHS B MPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OO6mme
CBOWCTBa JABWKEHMH. BuIbpl NBUMKEHUH: mapasieNbHBIA MEpPEeHOC, LEHTpaJbHAs CUMMETpPHUS,
3epKaibHasi CHMMETpPHSI, TOBOPOT BOKPYT npsiMoil. IIpeoGpazoBanust nogodus. Ilpsmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUeE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, MIPOLEAYp TPa)KAaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NnaTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPasKJaHCKON MIACHTUYHOCTHU, YBAXKECHHS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyXIEHUH, BOCIHPHUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOopMUPOBAHHOCTh YMEHHS IPUMEHATh MaTEMaTHYECKHE 3HAHUSI B MHTEPECAX 370POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccur W peanu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JIOrHYeCKOoe BOCTIMTAHUE:

c(hOpMUPOBAHHOCTDh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAaHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelieHus 3a7ad B 00JIaCTH OKPYKAroIIeH cpeipl, INIaHUPOBAHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHUPOBAHHOCTE  MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HayKH U OOILIECTBEHHOW MPAaKTUKU, MOHMMAaHHE MAaTeMaTHUYecKOW HayKH Kak cQepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIENI0BATENIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpEACNCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIATENIbHbIC, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, AEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITETILHO JIOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAWBATH APTyMEHTAIMIO, TPUBOJAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HauboJiee TMOAXOMAUIMNH € YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATEIbCKUI HHCTPYMEHT MO3HaHUsI, (OPMYyIUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBIEHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 00OOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIOIEHUsI, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PEe3yIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pEIICHUS 3aa4H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMATU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3TUUYHBIX BHJIOB U  (QopM
MPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  MH(POPMAIMIO, MPEACTaBIATH €€ B  pasnuuHbBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYTUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pCelICHHUA 3adadd, KOMMCHTUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, HPOOJIEMBI,
pemraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOMCK PEICHUs, COMOCTABISATH CBOU
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIOra, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/7a4 NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCA PECypCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaThb U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CHOCOOAMHM CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMJCHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHATH MPUYMHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOTHl Ipu
pelieHMH y4eOHBIX 3a/ad, NpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIeCC U PE3yIbTaT paboThl, 0000IIaTh MHEHHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, cHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonity 10 kjacca oOyyaromuics HAyqIUTCs:

CBOOOIHO ONEpHPOBATh OCHOBHBIMH MOHATUSIMH CTEPEOMETPHUHN NIPU PEIICHUH 3a1a4d U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUIA;

NPUMEHATh aKCHOMBI CTEPEOMETPUH M CICACTBHA M3 HHUX TPH  pEIICHHH
reOMETPHUYECKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBS3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKTY MPSIMOH U MJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpHU3Ma, MUpPAMHIA,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

KJIacCH(pUIMPOBATH MHOTOTPAHHUKY, BEIOMpasi OCHOBAHUS JUIs KilacCH(UKaIiy;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMA C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIFHOE H OPTOrOHAJIBHOE MPOSKTHPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHUS] MHOTOTPAaHHHUKOB Pa3IMYHBIMU METOJIAMH, BBHIITOJIHSATH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
TeOMETPUYECKUX TeJl C IPUMEHEHnEM (HOpMYIT;

CBOOOJTHO ONEpUPOBATh MOHATHSIMH: CHUMMETPHUSI B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TNIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHSI Ha/l BEKTOpaMH;

pemaTh 3aJa4d Ha J0Ka3aTeNbCTBO MAaTeMAaTHYECKUX OTHONICHWH M HaXOXKJIEHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au MOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

OPUMEHSATH MPOCTEHIINE TPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYECKUX 3a]1aY;

U3BJeKaTh,  NpeoOpa3oBbIBaTb M HMHTEPIPETHpPOBaTh  HMHGMOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEACTABICHHYI0 Ha 4YepTexax |
pPHUCYHKaX;

NPUMEHSTh TIONyYEeHHBIE 3HAHUS Ha TPAaKTUKE: CPaBHUBATh W aHAIM3UPOBATH
peanbHBIE CUTYAIlH, TPUMEHITh W3YUEHHBIC MOHSTHS B MPOIECCE MOWCKA PEIICHUS
MaTeMaTHYecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TEOMETPUYECKUX TIOHSATHA W TEOpeM, ammapara aireOphl, pemaTh MPaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPENCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BHTUS T€OMETPHH KaK COCTaBHOU
JacTu pyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konmy 11 ky1acca o0yyaromuicss Hay4YUuTCs:



CBOOOJHO OTEPUPOBATH MOHATHIMH, CBI3aHHBIMH C IWIMHAPUICCKON, KOHUYECKOH U
chepryecKoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUEHUS,;

ONEepUpPOBATh MOHITUSIMHU, CBS3AHHBIMHU C TEJIaMH BpAIICHMS: LHUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpaileHus (IMIHHIP, KOHYC, cdepa u map) U 00BACHATh CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIOI0kKeHUE cephl U MIOCKOCTH;

BBIUMCIISATh BEJIUYUHBI JIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpallleHHs, OO0BEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C KOMOWHALMSAMU TN BpalICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAsi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIIATh COOTHOIICHHSI MEXKIY TUIONIQISIMHA ITOBEPXHOCTEH U 00BEMaMU TOT0O0HBIX
Ten,

n300paxarh HW3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB HPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBLIBAThH uH(bOpMAaIUIO 0
MPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (UTypax, MpEACTAaBICHHYIO Ha YepTexax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH OINEPalMK HaJl BEKTOPaMHU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOIl cUCcTeMe KOOPAMHAT;

pemath TEeOMETPUYECKUE 3aJaud Ha BBIYMCICHHE YIJIOB MEXIYy MPSIMBIMH H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C JBWKEHHEM B MPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBIMIOJHATh M300paXKeHHUS MHOTOTPAHHUKOB M TeNl BpallleHUs MpH MapaiieIbHOM
MepeHoCce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100HS;

CTPOUTh CEYCHUS MHOTOTPDAaHHUKOB W TeJl BpANICHUS: CEYCHHS IMIIMHIpPA
(mapamienbHO U MEPIEHAUKYIISIPHO OCH), CEUeHHS KOHYyca (TapajijieIbHbIe OCHOBAHHIO
U TIPOXOJISIIIKE Yepe3 BEPIINHY), CEUCHUS 1apa;

UCIIOJIb30BAaTh METOBI TIOCTPOSHUS CEUEHUH: METOJ CIICIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

NPUMEHSTh TeOMETpHUYeCKHe (aKThl JUIS PEIICHUS CTEPEOMETPUYCCKHX —3ajad,
MPEJIONIaraoIINX HECKOJIBKO IIaroB PelIeHUs], €ClIi YCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemath 3aJayd Ha JIOKA3aTelbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH W HaXOXICHUE
TCOMETPHUYSCKUX BEIIMYUH;

MPUMEHSITh IPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIIOHHBIE CUCTEMBI TIPH
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;



NPUMEHATHh TIOJIyYeHHbIE 3HAHUS Ha MPaKTHKE: CpPaBHUBATh, AaHAIM3HPOBATH U
OLICHUBATh peajbHbIe CUTYAllMH, IPUMEHSATh U3yUCHHbIE MOHSATHUS, TEOPEMBI, CBOMCTBA
B Ipolecce IIOMCKAa pEUICHHS MaTeMaTH4eCKd C(HOPMYIMPOBAHHOW MPOOIIEMBI,
MOJIEJIMPOBAaTh PealbHbIE CUTYallMH HA 3bIKE [€OMETPHUH, UCCIIE0BATh TIOCTPOCHHbIE
MOJIEJIM C UCHOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUM U TEOpeM, almapara anreOpsl,
pelaTh NPaKTHYeCKHUEe 3a]a4l, CBA3aHHbIE C HAXOXKICHUEM IeOMETPUYECKUX BEJTMYMH;
UMETh MpeJICTaBlIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUU KaK COCTaBHOMN
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

I'eomeTpus
10 KUIIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
o/ HaumeHoBaHue pa3/ie/ioB H TeM NPOrpPaMMbl Beero KoHTpoJbHbIe 0BpazOBATEILHbIE
padoThbI pecypes!
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacrosioykeHre IpsSIMbIX B IIPOCTPAHCTBE
3 [MapannenbHOCTh NPSMBIX M IIIOCKOCTEH B IPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTD MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE 25
3) VYribl U paccTosTHUS 16
6 MHororpaHHUKH 7
7 BekTops! B mpocTpaHcTBE 12
8 [ToBTOpEeHME, 06001IEHNE U cUCTeMaTH3allusl 3HAHUN 5 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4




11 KJIACC

KosaunvecTBo yacoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Konrpo (ungposeie)
Bcero JIbHbIE o0pa3oBaTesbHbIe
padoTbI pecypchl
1 AHanuTH4eckas reOMeTpHs 15
2 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 15
3 OO0BEM MHOTOTpaHHUKA 17
4 Temna BpameHus 24
3) [Tnouiaay moBepxXHOCTU U OOBEMBI KPYIJIBIX TEI 9 1
6 JIBYOKCHUS 5
7 [ToBTOpEeHME, 0000IIEHNE M CHCTEMAaTH3allnsl 3HAHUN 17 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4



HOYPOYHOE IINTAHUPOBAHUE

I'eomeTpus
10 KUIIACC
N KoanvectBo yacoB DIeKTPOHHBIE
[y
n/ Tema ypoka Konrpou, unpposLIe
- Bcero HbIE o0pa3oBaTejibHbIE
padoThI pecypchl
1 OcHOBHBIE TpaBUIa H300pak€HUsI HAa PHUCYHKE IJIOCKOCTH, NapajlielbHbIX 1
IpsAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
2 OcHoBHBIE TIOHATHS cTepeomeTpuu. Touka, mpsiMasi, MIOCKOCTh, IPOCTPAHCTRBO. 1
3 [onsaTus: mepeceKaronmecs MIOCKOCTH, IEPECEKAOIINECS TPsMasi U TUIOCKOCTh; 1
HOJTYIIPOCTPAHCTBO
4 [TonsTHA: IepeceKarouecs MIOCKOCTH, EPECeKatoINecs NpsAMas U IIOCKOCTD; 1
HOJYIPOCTPAHCTBO
5 MHOrorpaHHUKH, H300paKeHWE MPOCTEUIINX MPOCTPAHCTBEHHBIX  (QUTYP, 1
HECYIIECTBYIOIINX 0OBEKTOB
5 MHOrorpaHHMKH, H300pakeHWEe MNPOCTEHIIMX MPOCTPAHCTBEHHBIX (UTYP, 1
HECYIIECTBYIOIINX 0OBEKTOB
7 [Tonsatne 00 aKCMOMAaTHMYECKOM TIOCTPOCHHUH CTEPEOMETPHH:  AKCHOMBI 1
CTEpEOMETPUH U CIIEJCTBUS U3 HUX.
8 AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIIEACTBUS M3 HAX 1
9 AKCHOMBI CTEPEOMETPHUH M TepBble cleAcTBUS U3 HUX. CrocoObl 3amaHus 1
OPSMBIX M IJIOCKOCTEH B pocTpaHcTBe. O0603HAaUEHUS MPSAMBIX U TIOCKOCTEH
N3o06pakenne ceueHnid mupamMubl, Ky0a M MPU3MbI, KOTOPBIE MPOXOJAT Yepes3
10 ux  péopa. M3o0paxkeHne  mepeceueHHs]  IOJYYEHHBIX  IJIOCKOCTEH. 1

PaCKpaI_HI/IBaHI/Ie TMOCTPOCHHBIX CEUYCHUI Ppa3HbIMU LIBETAMHA




11

[Ipocreiimme npocTpaHCTBEHHBbIE  (UTYpHl Ha  IJIOCKOCTH:  TETPadp,
napajulesIeuIe], IOCTPOCHUE CEUEHU M.

12

13

14

U3o0paxkeHue cedeHUil mUpaMujibl, Ky0a U MPU3MBI, KOTOPBIC MPOXOIAT Yepe3
ux péopa. M3o0paxkeHne  mepeceueHHs]  IMOJYUYEHHBIX  IJIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYEHUHN PA3HBIMU LIBETaMU

H3o00paxenune ceyeHUid mupamMuibl, Kyda U MPU3MbI, KOTOPBIE MPOXOIAT 4epe3
ux pé€6pa. UM3o0paxkeHue  mepecedeHHs]  MOJYYEHHBIX  IUIOCKOCTEH.
PackpammBanue noCTpOSHHBIX CEYCHUI Pa3HBIMU IIBETAMU

Merton ciie10B I TOCTPOCHUS CeUSHUN

15

16

17

Merton cnenoB sl mocTpoeHus: ceueHuid. CBOWMCTBAa MepecedyeHUi MpsSMBIX U
IIJIOCKOCTEMN

Meron cnenoB s MOCTpoeHUsI cedeHuil. CBOICTBA MepeceyeHui MNpsMbIX U
MIJIOCKOCTEH

[TocTpoenne cedenuii B mupamuze, kyoe mo tpém ToukaM Ha péopax. Co3nganue
BBIHOCHBIX YEPTEKEH U 3alHUCh 11ar0B NOCTPOECHUS

18

19

20

[locTpoenue ceuenuii B nupamuze, kyoe no TpéM ToukaM Ha péOpax. Co3gaHue
BBIHOCHBIX qepTemeI‘/'I H 3a1MCh IaroB MOCTPOCHUA
[Toctpoenue ceuenuii B nupamuze, Kyoe mo Tpém toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIUCh 1aroB MOCTPOEHUS
[locTpoenue ceuenuii B nupamuze, kyoe no TpéM ToukaM Ha p€Opax. Co3gaHue
BBIHOCHBIX YEPTEXKEH U 3aIiCh L1aroB MOCTPOSHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o mponopLUUOHAIBHBIX oTpe3kax. [logobue
TPEYTroJIbHUKOB

HOBTOpCHI/IC IIaHUMCTPHUH: TeopeMa Menenas. PacueTel B cedyeHMSAX Ha
BBIHOCHBIX YCPTCIKAX. I/ICTOpI/IH Pa3BUTHUA INIAHUMCTPUU U CTCPCOMCTPHUU

23

KonTponbhas pabota "Akcuomsl ctepeomerpun. Ceuenus"

24

Bzaumnoe PACIOJIOKCHUEC TPAMBIX B MPOCTPAHCTBC: IICPECCKAIOMIUCCA,
napaujaCJbHbIC W CKPCHIUBAIOIIHUECS IIPAMBIC. HpI/ISHaKI/I CKpCIIUBAIOINXCA




IIPSIMBIX.

25

26

Teopema 0 CyleCTBOBAaHMM M €IMHCTBEHHOCTU MPSAMOW MapajuleNbHON JaHHOU
IIPSAMOM, IIPOXOJAIIEH Yepe3 TOYKY IPOCTPAHCTBA M HE JIEXKalleW Ha JaHHOMU
npsMoH. JIeMMa 0 nepecedeHny apajulesIbHbIX MPSAMBIX IUIOCKOCTBIO

VYTl B IPOCTPAHCTBE:YTOA MEXY MPSAMON U IJIOCKOCTBIO, IBYTPaHHBINA YroJl,
JIMHEWHBIN yroJy IByrpaHHOro yria.

27

[lapannenbHoe W HEHTpaJbHOE MPOEKTUPOBAHHE, H300paxkeHue QGuryp.
OcCHOBHBIE CBOMCTBA HapajjielIbHOrO0 MpoekTHupoBaHus. M3o0paxkenue ¢uryp B
napauIeIbHON TPOSKIUH.

28

29

30

[lenTpanpHas mpoekuusa. YIVIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ MEXIY
IIPSIMBIMU B IIPOCTPAHCTBE.

3ajmaun Ha J0Ka3aTelbCTBO M MCCIEIOBAaHUE, CBA3AHHBIE C PACHOJIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE
IlonsTHA: MapamnenbHOCTh NPSAMOW M TUIOCKOCTM B IpOCTpaHCTBE. [Ipu3Hak

mapajiCJIibHOCTH HpHMOﬁ Hu 1miockoctu. CBolicTBa mapaJjiCJIbHOCTH HpHMOﬁ u
IIJIOCKOCTH

31

32

33

FGOMeTpI/I‘-IeCKI/Ie 3aJjladd Ha BBIYUCICHHUC M J0Kas3aTCJIbCTBO, CBsJA3aHHBIC C
MapaJUIEIbHOCTBIO MIPSAMBIX U IINIOCKOCTEN B IPOCTPAHCTBE

ITocTpoeHne cedeHHs, MPOXOMAAILIErO0 4Yepe3 HaHHYH IPSMYIO Ha YEpTeKe U
MapaJuIEIbHOTO APYTroM npsMoi. Pac4€r oTHOImIEHM

[TapannensHas NpoeKIMs, NPUMEHEHHME Uil MOCTPOEHMS CeYeHUH Kyba W
napayuienenunena. CBoicTBa napauiesenumesa U Ipu3Mbl

34

35

36

[TapannenbHOCTh  TUIOCKOCTEW:  MapajulesibHble  IJIOCKOCTH,  CBOMCTBA
MapaJyIEIbHBIX MIJIOCKOCTEM.

Teopema 0 mapamIeIbHOCTH M €IUHCTBEHHOCTH IUIOCKOCTH, IPOXOSAIIEH Yepes
TOYKY, HE IPUHA/JIEKALLYIO TaHHOM IJIOCKOCTHU U CIEACTBUS U3 HEE

CBolicTBa napajijieNIbHbIX MNIOCKOCTEN: 0 MapajIeIbHOCTH MPSMBIX IIEPECEUEHUs
IIPY [IEPECEUEHNH JIBYX NAapaJIENbHBIX MIJIOCKOCTEN TPEThEU




CBolicTBa napajUIebHBIX IJIOCKOCTEH: 00 OTpe3Kax MapalielbHBIX IPSMBIX,

37 3aKIIIOUEHHBIX MEXy NapajuleIbHBIMU IUIOCKOCTSIMH; O IEPECeUeHU MPsIMOil ¢ 1
JBYMsI TapaJIEIbHBIMU TIOCKOCTSIMU

38 [ToBTopenue: Teopema [Mudaropa Ha mmockoctu 1

39 [ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJIBLHOTO TPEYTOJIbHUKA 1

40 CpolicTBa Ky0a U IPSIMOYTOJILHOTO Tapauieienuie/a 1

41 Bprumnciienre 1uH OTPE3KOB B KyOe M IPSIMOYTOJIbHOM Hapaljieieuneie 1
[eprieHAUKYIAPHOCTh TPSAMOM M IUIOCKOCTH: NEPHEHIUKYISPHBIE TPSMBIC B

42 POCTPAHCTBE, TNPSMbIE NapaljielibHbIe U TEPIEHIUKYISIPHBIE K IUIOCKOCTH, 1
NpU3HAK MEPIEeHIUKYISIPHOCTH MPSIMOM U TUIOCKOCTH, TeopemMa O MpsIMOn
NEPIEeHIUKYISIPHON MIIOCKOCTH.

43 [IepnieHAUKYIAPHOCTh IPSIMOM M INIOCKOCTH. [Ipu3HAK INeprneHIUKYISIPHOCTH 1
NPSIMOM U TTOCKOCTH

44 Teopema 0 cylIecTBOBaHMM U E€AMHCTBEHHOCTH MPSMOM, MPOXOAsIIEH depes 1
TOYKY IPOCTPAHCTBA U MEPICHIUKYISPHOM K IMJIOCKOCTH

45 [TnockocT ¥ NepreHANKYIIPHBIE UM IPSMbIe B MHOTOI'paHHHUKaX

46 [TnockocTH U IepIEeHANKYISIPHBIE UM TTPSIMbIE B MHOTOTPaHHUKAX

47 [TepnieHUKyNIsAp U HAKJIOHHBIC:PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH,PACCTOSTHUE 1
OT IPSMOM 10 TUIOCKOCTH, MPOEKIUS (PUTYpBI HA MIIOCKOCTb.

48 [leprienaukynsap u HakimoHHas. llocTpoeHWe NepHeHIUKYIspa W3 TOYKH Ha 1
PSIMYIO

49 [lepnieHAUKYIAPHOCTh  IUIOCKOCTEH:MPU3HAK  MEPHEHIAUKYISIPHOCTH  JBYX 1
IIJIOCKOCTEM.

50 Teopema o Tpéx nepneHANKYISIpax.

51 VYroa Mexay CKpelMBaroIMMHCS PSIMBbIMU

59 [louck mepNEeHAMKYISAPHBIX MPSAMBIX C TOMOLIBIO  MEPHEHIUKYISPHBIX 1

IIJIOCKOCTEN




53

OpToroHanbHOE IPOEKTUPOBAHNE

[Toctpoenue ceyeHuit ky0Oa, MPU3MBI, MPAaBUILHOM MNHpPAMUABl C IOMOIIBIO

>4 OPTOrOHAJILHON IIPOEKIIUU

55 [Toctpoenue cedeHuil KyOa, MPU3MBI, MPABUIBHOM HUPAMHUAbI C IIOMOIIBIO
OPTOTrOHAJILHOU MPOEKIINH

56 CumMmMeTpHs B IPOCTPAHCTBE OTHOCUTENIBHO IUIOCKOCTHU. IlnockocTu cuMmerpuii
B MHOTOTpaHHHUKaX

57 [Tpu3sHak NEpPHEHIUKYIAPHOCTH MpPSAMOM M IUIOCKOCTM Kak CJEICTBUE
CUMMETpUU

58 [TpaBriIbHBIE MHOTOIpaHHUKH. Pac4€T paccTosHUI OT TOYKHU A0 IUVIOCKOCTH

59 IIpaBunbHBIE MHOTOTPAHHUKH. PacyéT pacCTOSSHUIM OT TOYKH 10 INIOCKOCTH

60 CriocoObl  OMYCTUTh  MEPHEHIUKYJSIPbl: CUMMETPUS, CIOBUI TOYKH 11O
napasuieibHON psMoi

61 CnBur no HenapauienbHON IPSIMON, U3MEHEHHE PaCCTOSTHUI

62 [TpoBepounas pabora "B3aumMmHOe pacrnonoXeHue NpsSMBIX U IUIOCKOCTEH B
npocTpaHcTae”

63 [ToBTOpEHME: yrom MeXAy NpsSMBIMA Ha IUIOCKOCTH, TPUTOHOMETpUSA B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

64 [ToBTOpEHUE: Yroa MEeXIy CKpEeIUBaOIIUMHUCS MIPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpruyeckne  METOABI  BBIYMCIEHUS  yIVIa  MEXIy HOpsIMBIMH B
MHOTOTpaHHHUKaX

66 JIByrpansblii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yTiia

67 [lepnennukynspupie 1ockocTd. CBONCTBA B3aMMHO IMEPHEHAMKYISPHBIX
IUIOCKOCTEN

68 [Ipn3Hak nepneHAuKYISIPHOCTH IUIOCKOCTEH; TeopeMa O MpSMOM MepecedeHus
JBYX IUIOCKOCTEH NMEPIEHINKYISIPHBIX TPEThEN TNIOCKOCTH

69 [TpstmoyronbHBIN NMapajuienenunen; Ky0; U3MepeHus, CBOMCTBA MPSIMOYTOJILHOTO




napajujicjicnmicaa

70

71

TeopeMa 0 JUaroHaJii IpsAMOYI'OJIbHOT'O IapalICICIIMIIEAa U CIICACTBUC U3 Heé

CrepeomeTpuueckue W TMPUKIATHBIE 3aJa4yM, CBS3aHHBIE CO B3aUMHBIM
PaCIIOI0KEHUEM NPSIMBIX U INIOCKOCTH

72

73

74

HOBTOpeHI/IeI CKpCIIUMBArOmuecsa MIpsAMbIC, TapalICIbHBIC IINIOCKOCTH B
CTaHAAPTHBIX MHOT'OI'pPaHHHUKAX

Hapa nmapajjiCJIbHBIX IUIOCKOCTEH Ha CKpCHIMBAIOIUXCA IPSAMBIX, paCCTOAHUE
MECKAY CKPCHIMBAOIIUMHUCA MPSAMBIMHA B IIPOCTBIX CUTYyalUAX

Paccrosane oT TOUYKH 110 IIJIOCKOCTH, PaCCTOAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH.
Brruucnenue paCCTOHHI/Iﬁ MCKAY CKpCHIUBAOIIUMUCA HPAMBIMU C IMOMOIIBIO
HepHeHI[PIKy.]'IHpHDﬁ IINIIOCKOCTH

75

76

77

TpéxrpaHHblii 1 MHOTOrpaHHbIe yriibl. CBOKWCTBA IJIOCKUX YIVIOB MHOTOTPaHHOI'O
yria. CBOMCTBA IJIOCKUX U IBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria.

TpéxrpaHHblii yroi, HepaBeHCTBa ISl TpeXrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBbl KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO yria

OJIEMEHTHI C(I)epI/I‘leCKOﬁ reoMCETpruu: recoAC3NICCKNUC JINMHUU Ha 3emite

78

79

80

KontponbHas padota "Yrisl u pacctossaus"

Bunel MHOrorpaHHHMKOB, pa3BEpTKa MHOTorpaHHuka. I[Ipusma: n-yronpHas
npu3Ma, MpsMas W HaKJIOHHAs MpPHU3MBL, OOKOBas W TONHAs MOBEPXHOCTH
npusmsl. [lapannenenumnesn, mpsIMOYTOJNBHBIN MapajjieNenuIea] U ero CBOMCTRA.
KpaTtuaiimme mnyTd Ha TIOBEpXHOCTM MHOTOTpaHHHMKA. Teopema Diinepa.
[IpoctpanctBennas Teopema [udaropa.

[Mupamuma: n-yronpHas NUpaMua, NpPaBWIbHAS M yCEUEHHAs MHPaMMIBL.
CoiicTBa pébep 1 OOKOBBIX TpaHel MPaBUIIbHOM MUPAMUJIbI.

81

[IpaBunpHBIE MHOTOTPaHHUKH: ITpaBUJIbHAS NpPHU3Ma M IpaBUJIbHAs MUPAMHJIA,
NpaBWIbHAs TpeyrojbHas NUpPaMHUIa W MPaBWIbHBIM  TeTpa’ap, KyoO.
IIpencraBiaeHue O MNpPaBWIBHBIX MHOIOTPAHHHUKAX: OKTajap, HOACKadaAp H
UKOCadIp.




Brrurcnenue 351eMeHTOB MHOTOTPAHHHUKOB: p&Opa, nuaroHanu, yrisl. [lnomans

82 OOKOBOM TIOBEPXHOCTH M TIOJIHOM IOBEPXHOCTH MPSMOW MPHU3MBI, IUIOMIAIb 1
OCHOBaHHUH, TeopeMa 0 OOKOBO MOBEPXHOCTH MPSIMOU MTPH3MBI.

83 [Inomans OOKOBOH TMOBEPXHOCTH M IOBEPXHOCTH NPABUIBHON NHpaMUIbl, 1
TeopeMa O IJIOIIAJAN YCEUEHHON TUPaMHU/IBI.
CummeTpusi B TIPOCTPAHCTBE.  DIEMEHTHI ~ CUMMETPHHM  NPAaBHIBHBIX

84 MHOTOTpaHHUKOB. CHMMETpUSI B TPaBWIBHOM MHOTOTPAaHHHUKE: CHMMETPHS 1
napajureNienumne1a, CUMMETPHsI TPABIIIBHBIX TPU3M, CHMMETPHUS MPABUIHHOU
MUPAMH/IBI.

85 KoHnTtponbHas pabora "MHOTOrpaHHUKH" 1
[ToHATHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, [UIMHA HEHYJIEBOTO BEKTOPA,

86 BEKTOPHI KOJUIMHEApHBIC, COHANIPABIICHHBIE M MPOTHBOIOJIOXKHO HAaIPaBJICHHbIC 1
BEKTOPBI. PABEHCTBO BEKTOPOB.
JleiicTBuSsl ¢ BEKTOpAaMH: CIOXKECHHUE M BHIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX

87 BEKTOPOB, YMHOXEHHE BekTopa Ha  uucio. CBOHCTBa  CIIOXKEHUSA 1
BeKTOpOB.CBOWCTBA YMHOKEHHUSI BEKTOPA Ha YUCIIO.

88 [TonsiTe KOMIUTaHApHBIE BEKTOpHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB. 1
[TpaBuiio mapannenenunena.

89 [IpaBuno mapamnenenunena. Teopema o paszIoXeHHH BEKTOpa IO TpPEM 1
HEKOMILUTaHAPHBIM BEKTOPaM.

90 [IpsimoyronpHast cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopawHaTel BEKTOpA. 1
CBsi3b MEX/Ty KOOpJMHATAMH BEKTOpa M KOOPAMHATAMH TOYEK.

01 Paznoxkenne BekTopa mo Oa3ucy TpEX BEKTOPOB, HE JIEXKAIIUX B OIHOH 1
IUIOCKOCTH

92 CkaJisipHOE MTPOU3BEICHHUE BEKTOPOB. YTOJI MEXTY BEKTOPAMHU. 1

93 Brruncnenue yria Mex1y BEKTOpaMU B TIPOCTPAHCTBE 1

94 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1

95 [Ipocreiitme 3aga4u ¢ BEKTOpaMH 1




96 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1
99 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1
100 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
101 Hrorosast KoHTpoOJIbHAS paboTa 1
102 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
n/n Tema ypoka Bcero Kontpo.en oOpa3oBaTeJibHbIE
ble padoThI pecypenI

1 IToBTOpenue Tembl "KoopinHaThl BEKTOpa HA INIOCKOCTH M B IPOCTpaHCTBE" 1

2 [ToBTOpenue tems! "CkansipHoe Npou3BeA€HUE BEKTOPOB" 1

3 [ToBTOpeHue Temsl "BprunciieHne yria Mexay BEKTOpaMH B IpOCTpaHCTBe" 1

4 [ToBTOpeHue Temsl "YpaBHeHHE MPSAMON, TPOXOAIIEH Yepe3 JBe TOUKU" 1

5 YpaBHEHHE IITIOCKOCTH, HOPMailb, YPaBHEHHUE IIJIOCKOCTH B OTPE3KaxX 1

6 YpaBHEHME MJIOCKOCTH, HOPMallb, YpaBHEHHE IIJIOCKOCTU B OTPE3KAX 1

7 BekropHoe npou3sBeneHne 1

8 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE TPOrpaMMHUpPOBAaHUE 1

9 JIunHeliHble HEPABEHCTBA, JINHEHHOE TPOrPaMMHUPOBAHHE 1

10 AHanuTHYeCKHe METO/Ibl pacuéTa yriia MeX/y NpsSMbIMH B MHOTOIpaHHUKAX 1

11 AHaJIUTHYECKHE METOBI pacuéTa yrila MeX1y INIOCKOCTAMHA B MHOTOTpaHHUKAX 1

12 ®opmysa pacCTOSIHUS OT TOUKH /10 TNIOCKOCTH B KOOpJAUHATAX 1

13 HaxosxeHue pacCTOsSHUM OT TOYKH J10 MJIOCKOCTH B KyOe 1

14 HaxoxneHne paccTosIHUM OT TOYKH /10 TUNIOCKOCTH B ITPaBUIIBHON NMUpaMUe 1

15 [TpoBepouHas pabota "AHamuTH4ecKast reoMeTpus"” 1

16 CeueHnss MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPAaHHUKHU 1

17 CedeHuss MHOTOTPAHHUKOB: METOJI CIEA0B 1

18 CeueHMs MHOTOIPDAaHHUKOB: CTAaHJAPTHBIE IIJIOCKOCTH, IE€PECEUEHUS TPSMBIX 1

IIJIOCKOCTEMN




19

HapanneanHe MMPAMBIC U TIJIOCKOCTH: ITapaJIJICIIbHBIC CCUCHUSA

20 [TapannenpHbie MPsIMbIE U TUIOCKOCTH: PACU&T OTHOIIECHUN

21 [NapannenbHbie TPSAMbIEC U TUIOCKOCTH: YIJIBI MEXKAY CKPEIIUBAIOIIMMUCS TPSIMBIMU

99 [lepnienquKynspHbIE npsiMble u MJIOCKOCTH: CTaHJIapTHHIE napbl
NEPIEeHIUKYISAPHBIX TIOCKOCTEN U MPSIMBIX, CHMMETPUU MHOTOTPAHHUKOB

23 [leprienAuKyIApHBIE IPSMBIE U IIJIOCKOCTU: TEOPEMa O TPeX MEePIEeHANKYIIIpax

24 [leprieHquKyNIApHBIEC TIPSIMbIE U TNIOCKOCTH: BHIYMCICHUS IJIMH B MHOTOIPaHHUKAX

o5 [ToBTOpeHHWe: mMIOMIAgd  MHOTOYTOJIBHUKOB, (OpMYyNIbl  JUIsl  IUIOIIAJEH,
COOOpakeHHS TI0100US

26 [loBTOpenue: miomanmm  MHOTOYTOJBHHUKOB,  (QOPMYyNIBI Ui IUIOIIAZCH,
COOOpakeHHs TI0100Us

97 [ToBTOpeHHWe: MIIOIMIAgd  MHOTOYTOJIBHUKOB, (OpMYyIbl  JUIsl  IUIOIIAJEH,
COOOpakeHHS TI0100US

28 Iltomany ceyeHuid MHOTOTPAHHHMKOB: IUIOMIAAM TOBEPXHOCTEW, pa3pe3aHus Ha
4acTH, COOOpaxKeHHsl MOJ00us

29 ILtomanym ceyeHuid MHOTOTPAHHHMKOB: IUIOMIAAM TOBEPXHOCTEW, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst

30 Konrtponsnas padora "[loBTopeHne: MHOTOrpaHHUKH, CEYEHUsI MHOTOI'PaHHUKOB"

31 O06BEM Tenma. O0BeM PSIMOYTOJILHOTO Mapaslieienue/ia

32 3anaum 00 yBOeHHHM Ky0a, 0 KBagpaType Ky0a; o TPUCEKLUH yria

33 CrepeomeTpuyeckie  3aJadyd, CBS3aHHBIE C OOBEMOM  TPSIMOYTOJBHOTO
napaJenenuneaa

34 [lpuknagHble 3ama4d, CBS3aHHBIE C BBIYHCICHHEM O00BEMa NPSIMOYTOIBHOTO
napasuiesienumneia

35 O06BEM npsMOi IPU3MBI




CrepeomeTpuueckue 3ajlayd, CBSA3aHHBIE C BBIUKUCICHUEM OOBEMOB MPSIMOI

36 1
MIPU3MBI

37 [Tpuknagaeie 3a1a491, CBI3aHHBIE C 00BEMOM MPSMON MTPU3MBI 1

38 Boeruncnenne 00BEMOB Ten C TOMOIIBIO ompenenaéHHoro wuHrerpaira. OO0BEM 1
HAKJIOHHOM NPU3MBI

39 Boeruncnenue o0BEMOB Ten C TOMOIIBID ompenenaéHHoro wuHrerpama. OO0BEM 1
MU PAMHU/TBI

40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUJL C OOIIUM YTIIOM 1

41 ®opmyna 06bpéMa upamuibl. OTHOIIEHHE 00BFEMOB TUPAMUJL C OOIIUM YTIIOM 1

42 CrepeoMeTpHuuecKkue 3aauu, CBI3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBbI 1

43 CrepeomeTpuuecKkue 3a1a4u, CBI3aHHbIE ¢ 00bEMAMU THUPAMHUIBI 1

44 [Tpuknagaeie 3agaun o teme "OOBEMBI Ten", cBA3aHHBIC ¢ 00BEMOM HAKIOHHOM 1
MIPU3MBI

45 [Mpuknanueie 3agaun mo Teme "OO0BbEMBI Ten'", CBA3aHHBIE C 00HEMOM IMHUPAMHUTBI

46 [Ipumenenne 00bEMOB. Briuncienne pacCTOSHUS 10 TIIIOCKOCTH

47 Konrtponsnas padora "O6bEM MHOrOrpaHHuka"
[TonsaTus: muIMHAPUYECKas MOBEPXHOCTh, KOHMYECKasi TOBEPXHOCTh, chepruyecKas

48 MOBEPXHOCTh, OOpasylolue mnoBepxHOcTed. Tenma BpaiieHus: HWJIUHIpP, KOHYC, 1
yCeu€HHBIN KOHYC, cdepa, map.

49 HMumaap. [psamoit kpyroBou nunueAp. [nomans moBepXxHoCcTH HUIMHAPA 1

50 Konnueckass moBepxHOCTh, oOpa3yoliue KoHHWYeckod moBepxHocTH. Konyc. 1
VYceuénnslii konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB.
[TocTpoenne ceyeHU MHOTOTPAHHHKOB W TEJ BpAIICHUS: CEUEHUS UUIUHIpPA

51 (mapamienbHO W MEPIEeHIUKYISIPHO OCH), CEYeHHS KOHyca (mapajjienbHoe 1

OCHOBAHUIO U MPOXOJIEee Yepe3 BEpUIMHY), CEYEHHS 11apa, METObl TOCTPOCHHUS




CEUYEHHUI: METOJI CJIE/IOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IMepeHoca
CEKYILEH MIOCKOCTH.

[TocTpoeHue cedyeHU MHOTOTPAHHHMKOB W TeJl BpAILlEHUS: CEUYEHUS IMIMHIPA
(mapannenbHO W NEPHIEHAMKYISPHO OCH), CeYeHUs KoHyca (mapauieabHoe

52 OCHOBAHHMIO U TPOXOJIee Yepe3 BEpIINHY), CEYCHHS IIapa, METOAbI MOCTPOSHUS
CEUCHHI: METOJ CJIEZIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IepeHoca
CEKYILEH MIOCKOCTH.

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCa

54 [Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON TIOBEPXHOCTH KOHYCA

55 CrepeoMeTpuueckre 3a7aud Ha JO0KA3aTebCTBO U BBIYUCIIEHUE, MOCTPOCHHEM
CEUYEHU LUIMHIpPA, KOHyCca

56 CrepeoMeTrprueckrie 3a7aud Ha J0Ka3aTelIbCTBO U BBIYUCIICHHE, MOCTPOCHHEM
CEUEHUH UIMH]IPA, KOHYyCca

S7 [IpukitagHble 3a1a4n, CBSI3aHHbIE C LIWIMHIPOM

58 [TpuknanHble 3ajauu, CBA3aHHbIE C IUIMHIPOM

59 Cdepa u map

50 KoMmOuHanmu Ten BpaieH!us: ¥ MHOTOTpaHHUKOB. [Ipu3ma, BiMcanHas B UUIHHID,
OIKCaHHAasl OKOJIO LIWIIMH/IPA.

[lepeceuenue cdeps! u mapa ¢ mwiockocTeo. Kacanue mapa u cepsl IIOCKOCTHIO.

61 [ToHsATHE MHOTOrpaHHHMKA, OMHCAHHOIO OKOJIO cdephl, cdepbl, BIUCAHHOW B
MHOT'OT'PaHHMK WUJIM TEJIO BpAILlEHHS.

62 [Tnomaae MOBEPXHOCTH MUIMHAPA, KOHYCA, TUIOMIAAb cPephl U e€ JacTeu.

63 Cummerpus chepsl 1 mapa

64 CrepeomeTpHuecKie 3aqadyd Ha JO0Ka3aTelbCTBO W BBIYUCIICHHE, CBSI3aHHBIE CO
cdepoii u mapom, MOCTPOSHUEM UX CEUEHUH MIIOCKOCTHIO

65 B3aumHuoe pacnonosxenue chepbl U MIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe.




N3o0paxenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka MMWIMHApPA M KOHYca.
Cummerpus cdepsl 1 mapa.

66 [Ipuknagabie 3a1a49u, CBSI3aHHbIE CO c(hepoit U mapom 1
67 [loBTOpEeHUe: OKPYXHOCTh Ha IUIOCKOCTH, BBIYHMCICHHS B OKPY)XHOCTH, 1
CTaHJapTHBIC TTOI00US
68 Paznuunbie KOMOMHAIIMY TEJ BPAIICHUS 1 MHOTOTPAHHHUKOB 1
69 3agauu o Teme "Tena ¥ MOBEpXHOCTHU BpaleHus" 1
70 3amauu o Teme "Tena U MOBEPXHOCTH BpamieHus " 1
71 IIpoBepounas pabota "Tena u MOBEPXHOCTH BpalieHus " 1
79 O6béM. OcHoBHBIE cBOlcTBAa 00BEMOB Ten. Teopema 006 00bEME MPAMOYTOJIBLHOTO 1
napaJieNienuea u CIeACTBUS U3 Hek.
73 O0béM npsIMON M HAKJIIOHHOW MPU3MBI, IUJIUHAPA, MUPaMHIbl U KoHyca. Teopema 1
00 00bEME MPSIMOTO MJIMHIPA.
74 Brruucnenue o0bEMOB TeN ¢ MOMOIIBIO ONpeieIEHHOTO uHTerpana. O0bpEM KoHyca
75 O0BEM 11apa U MapoBOTO CErMEHTA.
76 [Tpuknaaneie 3agauu no reMe "OO0bEMBI U MIIOLIAIM TOBEpXHOCTEH Ten"
O0BEM mapa u mapoBoro cexkropa. Teopema 00 06béme mapa. [lnomans chepsl.
77 CrepeomeTpuueckue 3a7add, CBS3aHHBIE C BBIYUCICHHEM OOBEMOB IIapa, 1
[IaPOBOTO CETMEHTA U IIapOBOTO CEKTOpa
[Tonobue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAEH MMOBEPXHOCTEH
78 nono0HbIX ¢uryp. IlpeobpasoBanue monoOusi, romoreTHs. Pemenue 3amad Ha 1
TUTOCKOCTH C UCTIOJIh30BAaHUEM CTEPEOMETPUICCKIX METO/IOB.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIA/EH IMOBEPXHOCTEH
79 nonobueix ¢uryp. IlpeobpazoBanue momoOusi, roMoTeTus. PemieHue 3amau Ha 1

IJIOCKOCTU C UCIIOJIb30BAHUCM CTCPCOMETPUUCCKHUX METOA0B.




80

81

KonTponpHas padora "[1nomaam moBepXHOCTH U 00BEMBI KPYTIIBIX TET"

JBmwxenus npoctpancTBa. OtoOpakenus. JIBuxeHus U paBeHCTBO puryp. OOuue
CBOMCTBA IBW)XCHUU

82

Buasl nBrKeHUN: MMapauIeIbHbIA IEPEHOC, LEHTPaIbHAs CUMMETPUS, 3€pKaJIbHAS
CUMMETpHUs1, IOBOPOT BOKPYT IIPSAMOM

83
84

[Ipeo6pazoBanus momobwus. [Ipsmas u cepa Ditnepa

FGOMeTpI/I‘IeCKI/Ie 3a/la4d Ha IPUMCHCHUC JIBUIKCHUA

85

86

[IpoBepounasi padota "/[BuxeHus B mpocTpaHncTse"

O6o6maromee noropenue 11 monsTHii U MeTOqOB Kypca reomerpuu 10-11
KJIACCOB, CUCTeMaTu3anus 3HaHui: "llapayieTbHOCTh NPSMBIX W IJIOCKOCTEH B
npocTpaHcTBe"

87

Ob6o6maromee moBToperne 11 moHATHH W MeTONOB Kypca reomerpun 10-11
KJIaCCOB, cHcTeMmaTu3alnus 3HaHui: "BekTtopsl B mnpocTpaHcTBe". BekTopsl B
npoctpanctBe. Omnepauuu HajJ BEKTOpaMu. BeKTOpHOE yMHOXXEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOXKCEHHS.

88

O6o6maromee noropenre 11 monsTuili U MmeTonoB Kypca reomerpun 10-11
KJIacCOB, cucTeMaru3auus 3HaHui: "BekTtopsl B mpoctpaHcTBe".IlpsimoyronbHast
cucTeMa KOOpAMHAT B npocTpaHcTBe. Koopauuarel BekTopa. Pasnoxkenue BekTopa
no 6aszucy. KoopanHaTHO-BEKTOPHBIM METOJ MNpH pPELUIEHHH TIeOMETPUYECKHX
3az1ad.

89

O6o6maromee nosropenue 11 monsTHii U MeTonOB Kypca reomerpuu 10-11
KJIACCOB, CUCTeMaTH3aIus 3Hanuii: "O0beM MHOTOTpaHHHKA"

90

91

Ob6o6maromee noBTopeHue 11 moHATHH M MeTOAOB Kypca reomerpuu 10-11
KJIACCOB, CUCTeMaTH3aIus 3Hanuii: "O0beM MHOTOTpaHHHKA"

Ob6o6maromee noBTopeHue 11 moHATHH M MeTOAOB Kypca reomerpuu 10-11
KJIacCcOB, cucTeMaTu3anus 3HaHuii: "Ilnomaay moBepXHOCTH U OOBEMBI KPYTIIBIX




"

TCI

O6o6matomee moBTopeHre 11 moHsATHH W MeTOmOB Kypca reomerpuu 10-11

92 KJIACCOB, cHcTeMaru3anus 3HaHui: "IlIomanu moBEpXHOCTH M O0BEMBI KPYIJIBIX 1
Ten"
Ob6o6maromee moBTopeHue 11 moHATHH M MeTOHOB Kypca reomerpuu 10-11

93 KJIACCOB, cHcTeMaru3anus 3HaHui: "Ilnomanu moBepXHOCTH B 00BEMBI KPYIIIBIX 1
Ten"

94 Hroroas xouTpoasHas padbora

95 [ToBTOpEHME, 0000IIEHNE U CUCTEMATHU3AIIM 3HAHUH

9 Hcropust pa3BuTHs CTEpEOMETPUH KaK HAyKH U €€ POJIb B PA3BUTHUU COBPEMCHHBIX 1
WH)KEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHIM

97 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHI

08 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX  KOMITBFOTEPHBIX TEXHOJIOTHM

99 Wcropust pa3BuTHs CTEpEOMETPUH KaK HAyKH U €€ POJIb B Pa3BUTHUU COBPEMCHHBIX 1
WH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTHI

100 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJib B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHIH

101 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJib B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX  KOMITBFOTEPHBIX TEXHOJIOTHM

102 HcTopust pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ pOJIb B PA3BUTHUU COBPEMEHHBIX 1
WH)KEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHIH
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




BeposATHOCTBL M CTATHCTHKA
10 KJIACC

I'pad, cBsas3ubiil Tpad, mytn B rpade: nmukiasl u nenu. CteneHb (BaJ€HTHOCTh) BEPIIMHBI.
I'padbr Ha mockocTu. [lepeBbs.

CayvaiiHple SKCHEPUMEHTHI (ONBITHI) M CIlydyailHbIE COOBITHS. DJIEMEHTapHBIE COOBITHS
(ucxonpl). BeposiTHOCTH citydaiiHOTO cOOBITHUS. BIM30CTh YacTOTBI M BEPOATHOCTH COOBITHH.
CrnyyaiiHble OTBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepanuu HaJI COOBITUSMU: IEepeceueHue, OOBEAMHEHHE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyrna ciokeHus: BEpOATHOCTEN.

VYcnoBHas BEpOSTHOCTb. Y MHOKEHHE BEPOSATHOCTEH. JlepeBo CiyyallHOTO SKCIIEpUMEHTA.
®opmyna nonHoi BepostHocTH. Popmyna baiteca. HezaBucumbie coObITHS.

bunapHblii ciyyaliHbll ONBIT (MCHIBITAHUE), yCIeX M Heydada. He3aBUCUMBIE HUCIIBITaHMS.
Cepust He3aBUCHMBIX HCHBITAaHUN 10 mepBoro ycmexa. IlepecranoBku u ¢akropuan. Yucno
couetanuii. Tpeyronbuuk [lackana. @opmyna ounoma HeroToHa.

Cepust He3aBUCHMBIX uclbiTaHuid  bepuymnu. CrnydaiiHblii  BBIOOp Y3  KOHEYHOMH
COBOKYITHOCTH.

Cnyuaiinass BenuumHa. Pacmpenenenue BeposiTHOCTei. Jlumarpamma pacrpenencHusl.
Onepanuu  Hajx Cily4yallHBIMM — BeJIMYMHAMU. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacmpeziesieHui, B TOM YHCIIe TeOMETPUIECKoe U OMHOMUANIBHOE.

11 KJIACC

CoBMecTHOE pachpefeseHue JBYX CIy4allHbIX BelnuMuMH. He3aBucuMble clydaifHbie
BEJINYUHBI.

MaremaTnueckoe  OXHMJaHME clay4daiHOW  BenuuuHbl  (pactpeneneHus). [Ipumepst
MIPUMEHEHUS] MaTEeMaTHYeCKOTr0 OXUAAHUS (CTpaxoBaHHUE, JioTepes). MaTemMaTHuecKkoe 0XHIaHue
OMHAapHOW clyyallHOM BeJMYMHBL. MaTemMaTHuecKoe OKHUJAaHHUE CYMMBbl CIy4YailHbIX BEIHYHH.
MaremaTHueckoe 0’KU1aHue T€OMETPUIECKOr0 1 OMHOMHUAIILHOTO PacHpeaeIeHUH.

Jlucniepcust U cTaHAApTHOE OTKJIOHEHHE CIy4aiiHOM BeIMuuHbI (pacnpeaenenus). Jucnepcus
OMHAapHOMW ciay4yailHOW Benu4YMHbI. MaTeMaTuyeckoe 0)kKMJIaHue POU3BEICHUS U AUCTIEPCUS] CYMMBbI
HE3aBHCHUMBIX CIy4YalHbIX BeNWYMH. Jlucrnepcuss M CTaHJapTHOE OTKJIOHEHHWE OWHOMHAILHOTO
pactpenenenus. Jlucnepcus U CTaHAAPTHOE OTKIOHEHUE F€OMETPUUYECKOIO PaCIpeIeIICHHUs.

HepaenctBo YeOrimépa. Teopema YebbiméBa. Teopema beprymmu. 3akoH OONbIIMX YUCEI.
Bri6opounsiii Metoa uccienoBaHuil. Beibopounsie xapaktepuctuku. OlieHHBaHHME BEPOSTHOCTU
COOBITHS 1O BBIOOPOUYHBIM JaHHBIM. [IpoBepka MpOCTEHIIMX TUIOTE3 C MOMOIIBIO HM3YyYEHHBIX
pacIpeneieHu.

HemnpepsiBable ciydaiinble BenuuuHblL. [Ipumepsl. DyHKIUA IUIOTHOCTH BEPOATHOCTHU
pacnpeneneHusi. PaBHOMEpHOE paclpeleseHne W €ro CBOMCTBA. 3ajayd, MNPUBOASANIME K
[TOKA3aTEIbHOMY pACHpENCNICHUI0. 3aJauyd, NPHUBOAAIIAE K HOPMAJIBHOMY pPacHpeleiIeHUI0.
@OyHKIUSA TJIOTHOCTH BEPOATHOCTH TIOKA3aTENbHOTO pacrpeneneHus, (QyHKIUS IIOTHOCTH
BEPOSITHOCTH HOPMaJIbHOIO pacmpeaeieHus. OyHKIHUS IUIOTHOCTM M CBOMCTBA HOPMAJIBHOIO
pacnpeneneHus.

[TocnenoBaTenbHOCTh OMWHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ama4yu, TMPUBOIANINE K
pacupenenenuro Ilyaccona.



KoBapuamust 1Byx cioydaiiHeix BenmnuuH. KosdduuueHnt nwmHEHHONH  KOppensuuu.
CoBMecTHBIC HAONIOACHUS ABYX BEIWYHH. BeIOOpOouHBIH KO3DUIMEHT Koppensuuu. Pazmmuune
MEX]y JMHEHHON CBS3BIO W MNPUYMHHO-CIEACTBEHHOM CBs3bl0. JIMHEHHass perpeccusi, MeETo.
HAaUMEHBIINX KBaIPaTOB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh W CTATHCTHUKA» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCcKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOW  IMO3HMIMK  OOydaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCHICKOro OOIIECTBA, MPEACTaBICHHE O MAaTeMAaTHYECKHUX OCHOBaX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBICHHUI, NpoOUEeAyp TpakIaHCKOro o0IecTBa
(BBIOOPBI, OMPOCHI W JIPYroe), YMEHHE B3aMMOJICHCTBOBATh C COI[MAIBHBIMM HMHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMHU U Ha3HAYCHHCM;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(OPMUPOBAHHOCTh POCCUHCKON TPAKIAHCKOW HACHTUYHOCTH, YBOKEHHUS K MPOILIOMY U
HACTOSIIEMY POCCHUUCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHUSM POCCHMCKHX
MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKON IKOJIbI, UCITOIb30BAaHME ATUX JIOCTUKEHUH B IPYTUX
HayKaX, TEXHOJIOTHSIX, cpepax SKOHOMHKHY;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHHE TYXOBHBIX IIEHHOCTEH POCCUICKOro Hapona, chopMHUPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHUS, STUYECKOTO NMOBEJIEHHUS, CBI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTHKEHUN HAYyKH
U ISITETbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKIIAJa B MOCTPOCHHE YCTOWYMBOTO OYIYIIEro;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PEUICHUU, PACCYXKIACHUH, BOCIPUUMUYHUBOCTh K MAaT€MAaTHUYECKHUM acleKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusuveckoro BoCHUTAHMSA:

c(hOpMHUPOBAHHOCTb YMEHUS MPUMEHSATh MaTEMaTUUECKHE 3HAHUSI B MHTEPECAX 3/I0pPOBOTO U
0e3omacHOro o0pa3a KU3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3J0POBBIO (3/I0POBOE MUTAHUE,
cOanmaHCUpPOBAHHBINA PEXUM 3aHSATHI U OTJbIXA, peryisipHas pusndeckas akTUBHOCTD), (hU3HUECKOe
COBEPILIEHCTBOBAHUE MPH 3aHATUAX CIOPTUBHO-03JOPOBUTEIBHOMN JESTENIBHOCTHIO;

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOTIOOUS, MHTEpEC K pa3IudHbIM chepam
npoecCHOHATLHON eATeIbHOCTH, CBA3aHHBIM C MAaTEeMATUKOW M €€ MPUIOKCHHSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymyiieit mpodeccun U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE
MJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHUIO W CaMOOOpa30BaHUIO Ha
MPOTSDKEHUHM BCEH KU3HH, TOTOBHOCTh K AKTHBHOMY YYacCTHIO B PEIICHWM MPAKTHYECKUX 3a7ad
MaTeMaTU4eCKOW HANpPaBIEHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:



c(OPMUPOBAHHOCTh  JKOJIOTHYECKOH  KYIbTYpbl, TIOHHMAaHHE BIHSHHUS  COILHUAIHHO-
SKOHOMHYECKUX TIPOIECCOB HA COCTOSIHHE TIPUPOJHOM ¥ COLMATBHOW CpEIbl, OCO3HaHUE
IJI00ATLHOTO XapakTepa SKOJOTHYEeCKHX MPOoOJIeM, OPUEHTAIMsA HAa MPUMEHEHHE MaTeMaTHYCCKUX
3HAHUU JJIS PEIICHHs 33J1a4 B 00JIACTH OKPYIKAOIIEH Cpeiibl, INIAaHUPOBAHUE ITOCTYIIKOB M OIICHKH
WX BO3MOXHBIX TIOCJICICTBUN JJISI OKPYKAIOIICH CPEJIbI;

8) HeHHOCTH HAYYHOI 0 O3HAHUS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPAKTUKHU, TOHUMAHKE MAaTEMAaTHYCCKOM HAyKH Kak cepsl YeaoBeuecKoi
JeSITeIbHOCTH, STAOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIsl Pa3BUTHS [TUBUIIN3AIUH, OBIIA/ICHUC SI3BIKOM
MaTEeMAaTHKd W MaTeMAaTHYECKOM KyJIbTypOW Kak CpEJACTBOM TO3HAHUS MHUPA, TOTOBHOCTH
OCYIIECTBIIATH MPOSKTHYIO M HCCIICIOBATEIIbCKYIO JICATSIIBHOCTh HHIMBUYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble 1oruyeckue geiicTBUA:

BBUSIBJIAITh W XapaKTepU30BaTh CYILIECTBEHHbIE INPU3HAKW MaTEeMaTHYECKUX OOBEKTOB,
MOHSTUM, OTHOLIEHUH MEXy MOHATUAMH, (POPMYJINPOBATh OIPEIEICHHs IOHATUH, yCTaHABINBATh
CYIIECTBEHHBIN MpPHU3HAK KIacCU(UKAIMH, OCHOBAHHS Il 00O0OLICHHUS M CPaBHEHHS, KPUTCPUH
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIMPOBATh U MPeoOpa3oOBbIBATh CYXKACHUSA: YTBEpAMTEIbHBIE U
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOILINE, YCIOBHBIE;

BBISIBIIITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TNPOTHUBOpEeUYUs: B (aKTax,
JAHHBIX, HAOIIOJICHUSX U YTBEPKACHUAX, IPeUIaraTb KpUTEPUH JUIsI BHISIBJICHUS 3aKOHOMEPHOCTEH
U IPOTUBOPEYHIA;

JIeNlaTh BBIBOJIBI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AECIYKTUBHBIX W WHAYKTHBHBIX
YMO3aKII4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSTENBHO JOKA3aTEIbCTBA MaTEMaTUUYECKUX YTBEPKACHUN (IIPSIMbIE U OT
IIPOTUBHOIO), BBICTPAWBAaTh  apryMEHTALMIO, TPUBOAWTH IPUMEPbl M  KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKJAECHHS U BHIBOJIBI;

BBIOMpATh CcrOcOo0 perieHust yueOHOH 3ajaun (CpaBHMBATh HECKOJBKO BAapHUAHTOB PEIICHUS,
BbIOMpaTh HanOoJIee MOAXOAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue NeHCTBHA:

HCIOJIb30BaTh BOIMPOCHI KaK MCCIEIOBAaTEIbCKUNA MHCTPYMEHT IMO3HaHMSA, (OpPMYJIHPOBaATH
BONPOCHL, (PUKCHPYIOIIME MPOTUBOpEUYHE, MpolieMy, YCTaHaBIMBaTb MCKOMOE M JIaHHOE,
(GbopMHPOBATh TUIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

IIPOBOAUTH  CAMOCTOATEIBHO  CIJITAHUPOBAHHBIM  JKCIIEPUMEHT,  HCCIEIOBAaHUE 11O
YCTAQHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro OObBEKTa, SBIEHHS, NPOIEcCa, BbISBICHUIO
3aBHCHUMOCTEH MeXIy 00beKTaMu, SIBJICHUSMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO (POpPMyYIMpPOBaTh OOOOIIEHHS] U BBIBOJBI MO pe3ysibTaTaM MNPOBEAEHHOIO
HaAOJIOCHUS, UCCIIE0BaHMs, OLEHUBATH JOCTOBEPHOCTh IMOJYYEHHBIX PE3yJbTaTOB, BBIBOJOB U
0000I1IeHHI;

MIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBIABUTAThH MPEATIONO0KEHHS O €T0
Pa3BUTHUHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:



BBISBJIATH NeUIUTH MH(DOpPMAIMK, JAHHBIX, HEOOXOMUMBIX I OTBETa Ha BOMPOC U JJIS
pelIeHUs 3a/1a4H;

BBIOMpaTh  MHGOpPMAIMIO W3  UCTOYHUKOB  PA3IMYHBIX  THUIIOB,  aHAJIM3HPOBATH,
CHCTEMATH3MpPOBATh W  HWHTEPIPETHPOBATH HWHPOPMALMIO PA3JIMYHBIX BUIAOB U  (opM
MIPE/ICTABIICHHS;

CTPYKTYypUPOBaTh MH(DOPMAIIHIO, TIPEJCTABIATh €€ B Pa3IUYHBIX (opMaxX, HIUTFOCTPUPOBATH
rpauvecKu;

OLICHUBATh HAJIEKHOCTh MH(POPMAIIMHU IO CAMOCTOSTEILHO CHOPMYITHPOBAHHBIM KPHUTEPHSIM.

KoMMmyHuKaTHBHBIE yHUBEpPcAIbHbIE YUeOHbIE 1eliCTBUSA

Oo0menue:

BOCIIPUHUMATh W (DOPMYJIHPOBATH CYXKJCHUS B COOTBETCTBHHM C YCIOBUSIMH W ICIISIMHU
OO0IIeHus], SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOK TOYKY 3pPEHHSI B YCTHBIX W IMUCHMEHHBIX
TEKCTaX, JaBaTh ITIOACHCHUS 110 XOIIy pe].HeHI/ISI 3aJa4u, KOMMCHTI/IpOBaTB HOJIy'—IGHHBIfI pe3y.]H)TaT;

B XO/A€ OOCYXICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMON TEMbI, TPOOJIEMBI,
pelaeMoi 3ajavM, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOWCK PEIICHUS, COMOCTAaBIATh CBOH
CYXKIICHUS C CYXJICHUSMH JPYrUX YYaCTHHKOB JIAAIOra, OOHAPYXKHBATh PAa3]IMYMe M CXOJICTBO
MO3UIUH, B KOPPEKTHON hopMe GOpMYyIMPOBATH Pa3HOTIIACHS], CBOM BO3PAKCHUS;

Hpe[[CTaBJIﬂTI) pe3y.HI>TaTI)I peHIeHI/Iﬂ 3aJda4u, 3KCHCpI/IM€HTa, HUCCIICAOBaHUA, HpOGKTa,
CaMOCTOSITEIILHO BBIOMPATh (hOpMaT BBHICTYIUICHUS C YYETOM 3aJa4 MPE3CHTAIMH U OCOOCHHOCTEH
ayJMTOPHUH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieificTBUS

Camoopranmu3anus:

COCTABJIATh IUIAH, AJITOPUTM pEIleHHUs 3a7ayd, BBIOMpATh CIIOCOO pEUIeHUs ¢ Y4ETOM
HUMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapHaHThI pEeUICHUH ¢ yu€TOM HOBOM MH(DOpMALINUL.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJICKT:

BJIaJIeTh HABBIKAMH MO3HABATEIbHON pedIeKCHM KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUN U
MBICIIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BJIAJETh CIOCOOAMU CAMOIPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHsi MaTeMaTH4eCKON 3a1auH;

MpPEeIBUJIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HUKHYTh IpPU PEUIEHMM 3aJauyld, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBbCTB, JAHHBIX, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pPE3Yy/bTaTa LIEIU U YCIOBUSM, OOBSICHITh NPUUUHBI TOCTHKEHUS
WIN HENOCTH)KEHHUS pe3yJlbTaTOB JEATEIbHOCTH, HAXOAUTh OMMOKY, JaBaTb OLIEHKY
PUOOPETEHHOMY OTIBITY.

CoBMmecTHast 1eATEJBHOCTD:

MMOHUMAaTh U HCIOJIb30BaTh IMPEUMYIIECTBA KOMAHJIHOM M HMHIUBUAYalbHOW pabOTHl MpH
pelieHnyn y4eOHbIX 3aja4y, MPUHUMATh Lelb COBMECTHOM JESITeIbHOCTH, IUIaHUPOBATH
OpraHu3aIMI0 COBMECTHOH paboThl, pacmpeneisTb BHIBI paboT, JOroBapUBaTHCS, OOCYXIATbh
npoliecc 1 pe3yabTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYKIeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YacTh pabOThl U KOOPJAMHUPOBATH CBOM ACUCTBUS C APYTUMU



YjieHaMA KOMAaH[Ibl, OLIEHMBATh KAaueCTBO CBOETO BKJIaJa B OOUIMI MPOAYKT IO KPUTEPHUSM,
cOpMyIHPOBaHHBIM YYAaCTHUKAMH B3aUMOACHUCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K konmy 10 knacca o0yyaromuiicss HAy9uTCs:

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: Tpad, riockuii rpad, cBs3HbIA rpad, myTs B rpade,
LieNb, LIMKII, JEPEBO, CTENIEHDb BEPILUHBI, JEPEBO CIy4allHOIO dKCIIEPUMEHTA,

CBOOOJHO ONIEpUPOBATh MOHATHAMM: CIy4alHbIM 3KCIIEPUMEHT (OIIBIT), CilyyailHoe coObITHE,
AJIEMEHTAPHOE CIy4ailHOEe COOBITHE (PJIEMEHTApHBIM MCXO0J) CIIy4ailHOTO OIbITa, HAXOAWUTh
BEPOSITHOCTH COOBITUI B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaxoAuTh U (OPMYIHpPOBATh COOBITHUSA: IepecedeHue, OObEIMHEHHE TaHHBIX COOBITHH,
COOBITHE, NPOTHUBOIOJIOKHOE JTaHHOMY, HCIOJIb30BaTh JHarpaMMmbl Oiiiepa, KOOPIUHATHYIO
OpsSMyIO JUIsL  pEIIeHHs] 3a/1ad, IO0Jbh30BAaThCS (QOPMYNIOH CIOXKEHHS BEPOSTHOCTEH ISt
BEPOSITHOCTEH JABYX U TPEX CIIy4allHBIX COOBITH;

OIIEpUPOBATh MOHATUAMU: YCIOBHAs BEPOSITHOCTh, YMHOXKEHHE BEPOSTHOCTEH, HE3aBUCUMbIE
COOBITHS, JEPEeBO CIy4alHOTO S3KCIEPUMEHTa, HAaXOAWUTh BEPOSTHOCTH COOBITUH C IOMOUIbIO
NpaBUja YMHOXEHHUS, JepeBa CIIy4aifHOTO OIbITA, UCHOIB30BaTh (POPMYITy IOIHON BEPOSITHOCTH,
dbopmyny Baiieca mpu pemieHnn 3anad, ONpeaesaTh HE3aBUCUMOCTh COOBITHH 1O (hOpMylie M I10
OpraHM3alMM CIy4ailHOrO SKCIIEPUMEHTA;

IPUMEHATh M3y4eHHble KOMOHMHATOpHBbIE (OPMYJbl Ui IEPEeYUCICHHUS 3JIEMEHTOB
MHO>KECTB, 3JIEMEHTaPHBIX COOBITHH CIy4ailHOTO OMbITa, PEIIEHHUs 33/1a4 [10 TEOPUU BEPOSTHOCTEN;

CcBOOOZIHO ONEpUpPOBaTh NMOHSTUAMU: OMHAPHBIM CIydyallHBIM ONBIT (MCHBITAHUE), YCHEX U
HeyJaya, He3aBUCUMBbIE UCTIBITAHUS, CEPUs HCTIBITAHUHN, HAXOUTh BEPOSITHOCTU COOBITHIA: B CEpUU
UCIBITAHUM [0 IEpPBOr0 Yycliexa, B CEPUU HCIBITAHUNA bepHyIu, B OMNBITE, CBA3aHHOM CO
CIIy4ailHBIM BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

cBOOOJHO ONEpUpPOBATh MOHATHUAMHU: Cly4yailHas BeJIMYMHA, paclperelieHne BEepOSATHOCTEM,
Jauarpamma pacnpezeneHus, OuHapHas cilydaiiHas BeJMYMHA, T'€OMETpPHYEcKoe, OMHOMHAIbHOE
pacnpezeleHue.

K xoniry 11 kiaacca o0ydaromuiicss HAyYUTCS:

ONEpUPOBATh MOHSTUSIMU: COBMECTHOE paclpeiesieHue JBYX CIy4alHbIX BEJIUYHH,
UCIOJIb30BaTh TAOJIMIly COBMECTHOTO paclpeaesieHusl IByX CIIy4alHbIX BEJIMYUH JUISl BbIACICHUS
pacnpeeNeHus KaXKa01 BEITMUNHBI, ONPEEIICHUS HE3aBUCUMOCTH CITy4alHbIX BEJINYMH;

CBOOOJHO ONEpUPOBaTh MOHATHEM MATEeMAaTHYECKOTO OKUAAHUS CIy4alHOM BeIWYMHBI
(pacnpenenenusi), NMPUMEHSITb CBONCTBA MaTEeMaTHYECKOIO OXHJAAaHWA TNpU pEHIeHHH 3ajad,
BBIUHCIISATH MATEMAaTHYECKOE 0XKHJIJaHuE OMHOMHAIILHOTO U TEOMETPUUECKOT0 pacIipe/ieIeHHI;

CBOOOJHO OIEPUPOBATh MOHATHUAMHU: JUCIEPCHs, CTaHIAPTHOE OTKJIOHEHHE CIy4yailHON
BEJIMYMHBI, TNPUMEHATh CBOWCTBA JUCHEPCHUM CIy4alHOM BeNMYMHBI (pacmpeneneHus) mpu
pelleHnr 3ajad, BBIYUCISATH JUCHEPCUI0O W CTAHJAPTHOE OTKIOHEHHE TE€OMETPUYECKOro H
OMHOMHUAIBHOTO pacIipe/ieIeHHIH;

BBIUUCIIATh  BBHIOOPOUYHBIE  XapaKTEPUCTUKM IO JaHHOM BBIOOPKE W  OIICHHUBATh
XapaKTepPUCTUKH TEHEepaJIbHOM COBOKYIMHOCTH JAHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHUKAM.
OneHuBaTh BEPOSITHOCTH COOBITMM UM MPOBEPATh MPOCTEUIINE CTAaTUCTUYECKHUE THUIOTE3bl,
M0JIb3YACh U3YUYEHHBIMH Pacpe/IelICHUsIMHU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne KounTpoa (muposbie)
HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl
n/n Bcero bHbIE o0pa3oBaTe/ibHbIE
padoTbI pecypchl
DneMeHTHl Teopuu TpadoB
Ciy4aiiHble OIBITHI, CIIy4aiiHble COOBITHS U BEPOSITHOCTU COOBITHI
Onepanu  Hajg MHOXeCTBaMH U coObITUsMU. CIOXEHHE W YMHOXKCHHE 5
BEPOSATHOCTEH. Y clI0BHas BepOsITHOCTh. HezaBucuMble coOBITUS
DneMeHTbl KOMOMHATOPUKH 4 1
Cepun mnocnenoBaTenbHblX HcnbiTanuil. Mcnbiranus beprymnu. CiydaiiHbii 5
BbIOOp M3 KOHEYHOI COBOKYITHOCTH
CrnyyaiiHble BEIMUUHBI U pacIIpeIeICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2




11 KJIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Kontpo
Ne ni/m HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl Bcero (uudpossbie)
JIbHbIE
4acoB o0pa3oBareb
padoThI
HbIe pecypchl
3aKOH OOJIBIIMX YKHCEIT 5
DJIEeMEHTBI MATEeMaTHUECKOW CTAaTUCTHKU 6
3 HenpepriBHbIE ciiy4aifHble BETHUUHBI (paclpeieeHus), MoKa3aTeIbHoe ’ 4
HOPMAaJILHOE pacpeCICHHS
4 Pacnpenenenue Ilyaccona
5 CBsI3b MEX/Ty CITyYailiHBIMU BETMYMHAMU
6 O0o01IeHre U CHCTeMAaTU3alus 3HAHUN 11
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIIACC
KoanuyecTBO 4acoB 3JI€KTpOHHbIe
'N;') Tema ypoka Kourpoa uudposbie
o Bcero bHbIE oOpa3oBaTe/ibHbIE
padoThbI pecypchl
[IpencraBinenue OaHHBIX C MOMOUIbI0 Tabmuiy u auarpamm. CpemHee apudMmeTHUECKOe,
1 MeAraHa, HauOonblllee M HaWMEHbIIee 3HAueHUs, pa3Max, JUCHEpCUs U CTaHIApPTHOE 1
OTKJIOHEHHE YUCIIOBBIX HAaOOPOB.
5 I'pad,cBsa3HbIil Tpad,mpeacTaBieHue 3anayn ¢ mnomomiblo rpada.Crenenp (BaJeHTHOCTD) 1
BepiuHsbl. [1yTh B rpade. Llenu u nuxmist
3 I'padsr Ha mmockocTH. JlepeBo ciydaitHOro 3KCIepruMeHTa 1
4 CrnyualiHple SKCHEpUMEHTHI (OMBITBI) M CIIy4ailHble COOBITHS. DJIEMEHTapHBIE COOBITHS 1
(ucxomb)
BepositTHOoCTh  citywaiiHOTO CcOOBITHS. bBIu30cTh 4YacTOTBl W BEPOSTHOCTH COOBITHH.
5 CrnyuaiiHple ONBITHI C PaBHOBO3MOXHBIMU dJEMEHTAPHBIMU COOBITHSIMU. BeposTHocTH 1
COOBITHIA B OTIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMHU.
BepositHOCTh  cimywaliHOTO COOBITHSA. bBrmn30cTh 4YacTOTBI W BEPOSITHOCTH  COOBITHIA.
6 Cny4aifHple OIBITHI C PABHOBO3MOXKHBIMHU dJIEMEHTAapHBIMH COOBITHSMH. BeposiTHOCTH 1
COOBITUH B ONBITAX C PABHOBO3MOXXHBIMU JIEMEHTAPHBIMH COOBITUSIMHU.
7 Onepanuu Haa COOBITUSMHU: TIEpecedyeHue, OObeTUHEHHE, MPOTHUBOIMOJIOKHBIE COOBITHS. 1
Jwuarpammsl Oitsiepa. @opMmyiia clI0KEeHHsI BEPOATHOCTEN.
3 VYcnoBHasi BEpOSITHOCTh. Y MHOKEHHE BEpOATHOCTEH. JlepeBO ClydailHOro 3KCHEpPUMEHTA. 1
®dopmyna MoJHOU BepoATHOCTH. HezaBucuMbie COOBITHSI.
9 VYcioBHas BEpOATHOCTh. Y MHOKEHUE BEPOATHOCTEH. JlepeBO CaydallHOro 3KCIEpHUMEHTA. 1

®dopmyna moaHOM BeposTHOCTUH. He3aBucruMbie COOBITHSI.




10 dopmyIia MOIHON BEpOATHOCTH 1

11 ®dopmyna balieca. HezaBucumeblie coObITHS 1

12 KombunaTtoproe npasuiio ymHoxeHus. [lepectaHoBku U akTopHuan 1

13 Yucino coueranuid. Tpeyronbauk [Tackans 1

14 ®opmyna bunoma HeroTona 1

15 Kontponbnas padora Nel: "['padsl, BeposSTHOCTH, MHOXKECTBA, KOMOWHAaTOpHKA" 1

16 bunapHbIli ciyyaliHblii ONBIT (MCHBITAHHE), ycHeX M Heynada. He3zaBucHMble HCHBITaHUS. 1
Cepust He3aBUCUMBIX UCTIBITAHUHN 10 TIEPBOIO ycrexa

17 Cepus HE3aBUCUMBIX UCIBITAHUH /10 IEPBOTO ycIexa 1

18 Cepust HE3aBUCUMBIX UCIIBITAHUIN bepHyu 1

19 CrnyualiHblii BBIOOpP U3 KOHEYHOW COBOKYITHOCTHU 1

20 [TpakTrueckas paboTa ¢ HCTIOJIB30BAHUEM JICKTPOHHBIX TAOIHI] 1

21 Cnyuaitnas BennunHa. Pacnipenenenue BeposarHocTeld. JluarpamMmma pacnpeaeneHus 1

29 Onepaunu Haja ciyd4aiiHbIMU BennuuHaMmHu. IIpumMeps! pacnipenenenuil. bunaphas ciydaiinas 1
BEJIMYMHA

23 [Ipumeps! pactipeiesieHnid, B TOM YHCIIe, TEOMETPUIECKOE 1 OMHOMHAIILHOE. 1

24 MaremaTnueckoe oOXKujaaHue ciaydailHoW BennuuHbl. COBMECTHOE pacmpesesieHHe JBYX 1
CIIyYalHBIX BEIUYUH

o5 HezaBucumble  ciywaiiHple  BenuuuHbl.  CBOHCTBA ~ MaTeMaTUYECKOTO  OXHJIAHUSL. 1
MaremaTHueckoe 0KuiaHne OMHApHON CiydaitHON BETMYHUHBI

26 MareMaTHuecKoe 0KUIaHuEe TE€OMETPUIECKOTO H OMHOMHUAIIFHOTO pacipeaeIeHHIA

27 Jucrnepcus M cTaHAApTHOE OTKIIOHEHUE

28 Jucnepcust OuHapHOM ciydaiiHON BennuuHbl. CBOWCTBA AUCTIEPCUUT

29 MareMaTHuecKoe OKHIaHUE MPOU3BEACHUS U JUCIEPCHsI CYMMbI HE3aBHCHMBIX CIIy4ailHBIX 1

BCJINYHUH




30 [TpakTudeckas paboTa C HCIOIH30BAHUEM AJICKTPOHHBIX TAOJIHII 1

31 Hucnepcusi OGuHOMHanbHOro pacmpenenenus. [Ipaktuyeckas paboTa € HCHOJIB30BaHUEM 1
AIEKTPOHHBIX TaOJIHII

32 O0o01IeHre U CHCTeMaTU3alus 3HAaHUH 1

33 Kontponbnast pabora Ne2: "Ucneitanus beprymwm. Ciy4aiiHble BEJIMYMHBI | 1
pactipenenenus"

34 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

N KounvecTBo yacoB DJIeKTPOHHbIE
° Tema ypoka uudposeie
n/m Bcero KonrpoabHbie
oOpa3oBaTe/ibHbIE
padoThI pecypes:
1 3aKoH OOJNBIIMX YUCEN U €r0 POJb B HAyKe, MPpHUpoJIe U 00mecTBe. BrIOOpOUHEIT MeTO T 1
HCCIIE0BAHUM.
2 HepasenctBo YeObimeBa. Teopema YeOnimeBa. Teopema bepnymnu. 3akoH OonbIINX 1
qyuceln
3 HepasenctBo YeObimena. Teopema YebOnimeBa. Teopema bepnymnu. 3akoH OonbIINX 1
qyuceln
Br160pouHbIil METOJ MCCIIE0BAHUM
5 [TpakTuueckast paboTa ¢ UCIOIB30BAHUEM AJIEKTPOHHBIX TaOJIHII
['enepanbHas COBOKYHMHOCTb M CilydaiiHas BbIOOpKAa. 3HAKOMCTBO C BbIOOPOYHBIMU
6 xapaktepucTikamu. OlleHKa CpelHero M JAHUCIEPCHM TI'eHepalbHOW COBOKYIMHOCTH C 1
MTOMOLIbIO BEIOOPOYHBIX XapaKTEPUCTHK
['enepanbHasi COBOKYMHOCTh W CilydaiiHasi BbIOOpKa. 3HAKOMCTBO C BBIOOPOYHBIMH
7 xapaktepucTukamu. OlleHKa CpelHero M JAHUCIEPCHM TI'eHepalbHOW COBOKYIMHOCTH C 1
ITOMOLIbIO BEIOOPOYHBIX XapaKTEPUCTHK
8 OrneHnBaHUE BEPOSTHOCTEN COOBITUH IO BEIOOPKE 1
9 Cratuctuueckass runore3a. [IpoBepka mTpOCTEUIIUX THUIIOTE3 C TMOMOIIBIO CBOWCTB 1
W3YyYEHHBIX pacrpeieIeHU
10 Cratuctuueckass runoresa. [IpoBepka NpocTEHIIMX TUIIOTE3 C IOMOLIBIO CBOWMCTB 1
W3YYEHHBIX pacrpeieICHU
11 [IpakTryeckas paboTa C UCIIOIB30BAaHUEM JIEKTPOHHBIX TaOJIHIL
12 [IpuMeps! HETIPEPBIBHBIX CITyYalHbIX BeMUUH. OYHKIUS MIIOTHOCTA BEPOSTHOCTH




IIpuMepsl HENPEPBIBHBIX CIy4alHBIX BeJW4YUH. [IOHATHE O MJIOTHOCTH pacCIpeNeiICHHUs.

13 3ajaud, NPUBOJAIIME K HOpPMajJbHOMY pacrpenenenuto. [loHsTHe O HOpMallbHOM 1
pacripesieieHu .

14 @DyHKIUS ITIOTHOCTH BEPOATHOCTH IOKA3aTEIBHOIO PaclpeesIeHUs

15 @yHKIUA LIOTHOCTU BEPOSTHOCTH HOPMAJIBHOT'O PaCHpEACIICHUS

16 [TocnenoBarenbHOCTh  OAMHOYHBIX  HE3aBUCHMBIX  coObiTuii. Ilpumep  3amauwm, 1
MPUBOASAIIEH K pactpenenenuto [lyaccona

17 [TpakTrueckas paboTa ¢ HCIOIB30BAHUEM JICKTPOHHBIX TAOIHI] 1

18 KoBapuanus nByx cinydaitaeix BenndanH. Kosddumument koppensum 1

19 CoBMecTHBIC HAOMIOICHUS IBYX BETUYHH 1

20 Bri6opounsiii K03 humenT Koppensumn 1

21 Paznuuune Mexny TMHEHHOM CBA3bIO U IPUYUHHO-CIIEJICTBEHHOM CBA3BIO 1

22 Jluneitnas perpeccus 1

23 IIpakTryeckas paboTa ¢ UCIIOIB30BAaHUEM JICKTPOHHBIX TaOJIHIL 1

24 [IpencraBnenne JaHHBIX ¢ TOMOIIBIO TAOJIHII M TUarpaMM, ONUcaTeNbHas CTATUCTHKA 1

25 OmnbITH C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU 1

26 Brruucnenue BeposiTHOCTEH cOOBITHI C TpUMEHEHHEM (HOPMYIT 1

7 Boruncnenne BeposiTHOCTEH COOBITUH € TpUMEHEHHEM TIpaduyecKuX MeETOJIOB: 1
KOOp/AWHATHAS NpsMasi, IEpPeBo, ruarpamma ditnepa
YucnoBble XapaKTePUCTUKU CIy4YalHBIX BEIUYMH: MaTeMaTH4YecKoe OXKUIAaHUE,

28 JMCTIepCUss M CTaHJApTHOE OTKJIOHEHHWe. [Ipumepsl NpUMEHEHUS MaTeMaTH4ecKOro 1
OKUJIaHUS, B TOM YHCJIE B 33J[auyaxX U3 MOBCEAHEBHOM KU3HHU.

29 Matemaruueckoe OXuJaHHEe OWHApPHOM Ciy4aiiHOM BelMuuMHBL. MaremaTHuueckoe 1
OKU/IaHUE CYMMBI CITy4aiHbBIX BEJIMYHH.

30 MareMaTHueckoe OXHJaHWE W JTUCIEPCHS TE€OMETPHUECKOT0O W OWHOMHAIBHOTO 1




pacrpeieneHuil.

31 Kontponbnas padota: "BeposTHOCTh U cTaTUCTHKA"

32 Brruncnenue BeposITHOCTEH COOBITHI ¢ MpuMeHeHHEM (GopMy i rpapuuecKux METOI0B

33 Brruucnenue BeposaTHOCTEH COOBITHH ¢ TpUMeHEeHHEM (HopMyJT U TpadUUeCKUX METOI0B

34 CrnydaiiHple BEIMYMHBI W paclpenesieHus. MaremMaruueckoe OXXKHAaHHE CIydalHOU 1
BEJTUYHUHBI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

° Maremarnka: anreOpa M Hadajsa MaTeMaTUYECKOTO aHalM3a, reoMeTpusi. Anredpa u
Hayayja matematuyeckoro anayimsa, 11 kmace/ Komsrun HO.M., Tkauera M.B., ®enoposa
H.E. u npyrue, Akumonepnoe o0iectBo «M3aarensctBo «IIpocsemienue

° MaremMaturka: aredpa v Hadajga MaTeMaTHYECKOTO aHaIu3a, reoMeTpus. [ eomerpusi,
10-11 xnaccel/ byry3or B.®., [Ipaconos B.B. nox penakuueit Cagoaudero B.A.,

AxmmonepHoe obmectBo «M3aatenbetBo «IIpocBemnieHuney

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

e Marematuka (yriyOneHHbIH ypoBeHb). Peanmuzamus tpeboBanmii @I'OC cpemnero
obmiero oOpa3zoBanusi: Mertoauueckoe mocobue ans yuurens/ [JI. O. Pocmoma, E. E.
AnexceeBa, E. B. bynko]; nox pen. JI. O. Pocnosoit. — M.: ®T'BHY «Mucturyr crparerun
paszBuTus oopazoBaHus», 2023.
[https://edsoo.ru/wp-content/uploads/2023/08/MI1_Maremaruka COO_VYV_dopmar-97-
2003 12082023 na-caiit_Hosas.pdf]

HUD®POBBIE OBPA3OBATEJBHBIE PECYPCbl U PECYPCbl CETHU
UHTEPHET

OO6yuatommas onnaitH-cuctema o marematuke «01Marematukay. — [ DIEeKTpOHHBIN pecypc].
— URL: https://01math.com /

CepBuc oHaiH mocTpoeHus rpadukoB. — [DaekTponHslit pecypc]. — URL: http://yotx.ru /



https://edsoo.ru/wp-content/uploads/2023/08/МП_Математика_СОО_УУ_формат-97-2003_12082023_на-сайт_Новая.pdf
https://edsoo.ru/wp-content/uploads/2023/08/МП_Математика_СОО_УУ_формат-97-2003_12082023_на-сайт_Новая.pdf
https://01math.com/
http://yotx.ru/

		2023-08-31T08:59:36+0500
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 19"
	Я являюсь автором этого документа




