


1.Conep:xkaHue y4eOHOIr0 npeamMera

AJI'EBPA 1 HAYAJTA MATEMATHUYECKOI'O AHAJIM3A

1. [TIPOU3BOJHAS U EE TEOMETPUYECKUM CMBICJIL. OmnpeneneHre MPOU3BOIHOM.
[TpousBonnas crenenHod (¢yHkuuu. I[lpaBuna mguddepennupoanus. IIpon3BogHBIE HEKOTOPBIX
aneMeHTapHbIX GyHKIMH. ['eomeTpuueckuii cMbica mpou3BogHONW. OCHOBHAS 1I€JIb — BBECTU IMOHSTHE
MPOU3BO/IHOM; HAYYUTh HAXOIUTh MPOU3BOAHBIE C MOMOUIBIO (Gopmyn auddepeHIrpOBaHUS; HAYIUTD
HaXOJUTh YPAaBHCHUE KacaTeIbHON K TpaduKy QyHKIUH.

2. IPUMEHEHWE TIPOU3BOJIHOM K WCCJIEJOBAHUIO ®VYHKIIWM. Bospacranue u
yobiBanue (yHkuuu. OkcTpeMymbl (QyHknuu. HaumOombliee W HauMeHbIIEe 3HAYCHUS (DYHKITHH.
[IpousBoHasi BTOPOro MOpPsAKa, BBITYKIOCTh UM Touku meperuba. [loctpoenue rpaduxoB ¢yHKIHIL.
OcHoBHasl 1enb — MOKa3aTh BO3MOXXHOCTH TPOHM3BOJHOW B HCCIICAOBAHHHM CBOWCTB (DYHKIHN H
IIOCTPOEHUHU UX IPAPUKOB.

3. UHTETPAJI.  IlepBooOpasznas. IlpaBuna  HaxoxxaeHus  nepBooOpa3HbiX.  Ilmomans
KpUBOJIMHENHOM Tpaneuuu. MHTerpan u ero BeluucieHue. Boruncnenue miomanei Gpuryp ¢ momolunsko
unTerpanoB. [I[pumeHeHre TpoOu3BOJHON M MHTErpaa JiUls pemieHus ¢puzndeckux 3agad. OCHOBHas Leb
— O3HAKOMHUTb C I[OHATHEM HHTErpajla M MHTETPUPOBAHMEM Kak olepainueil, oOpaTHOM
Qg epeHIIMPOBAHUIO.

4. KOMBUHATOPUKA. IlpaBuno npousBenenus. IlepecranoBku. Pazmemenue 6e3 MoBTOpEHUH.
Coueranue 6e3 noropeHuit u OuHoMm HertotoHa. OcHOBHAs Lieb — Pa3BUTh KOMOMHATOPHOE MBIIUIEHUE
yJaluxcs; 03HaKOMUTh C TEOpHeN coeAMHEeHUi; 000cHOBaTh (popmyny 6nHoMa HeroToHa.

5. DJIEMEHTbhI TEOPMU BEPOSITHOCTEW. BeposTHocTh cOObITHS. CIIOXKEHHE BEPOSTHOCTEH.
BeposiTHOCTS TpoM3BEAEHUS HE3aBUCHUMBIX cOObITHH. OCHOBHas 1elb —  cOPMHUPOBATH MOHATHE
BEPOATHOCTH CIIY4allHOrO HE3aBUCUMOTO COOBITHSI; HAYUYUTh pEelIaTh 3aJjauid Ha MPUMEHEHHUE TEOPEMBI O
BEPOSITHOCTH CYMMBI JIByX HECOBMECTHBIX COOBITUN M Ha HAXOXKJCHHE BEPOSATHOCTH MPOM3BEAECHUS ABYX
HE3aBUCHMBIX COOBITHIA.

I'EOMETPUA
1. METO/] KOOPJUHAT B ITPOCTPAHCTBE. IBU’KEHUW .

Koopaunats! TOUkM U KOOpAMHATHI BeKTOpa. [IpsMoyronpHas cucrema KOOpAMHAT B MPOCTPAHCTBE.
Koopaunats! Bektopa. CBsi3b MeX1y KOOpIMHATaMU BEKTOPOB M KOOpAHHAaTaMu Todek. [Ipocreiimue
3a1a4M B KoopauHarax. CKalsipHOE MPOU3BENCHNE BEKTOPOB. YTOJ MEX1y BEKTOpamMH. Beruncienne
YIJI0B MEXY NPSMBIMH U IIOCKOCTSAMU. J[BrokeHus. LlentpanbHas cummetpus. OceBas CUMMETPHS.
3epkanpHas cumMmeTpus. [lapannenbHblil epeHoc.

2. MWJIMHAP, KOHYC, TAP. Hunuuap. [Tnomans noBepxnoctu mwmnapa. Konyce. Ilnomans
NOBEPXHOCTH KOHyca. YceuéHHbli koHyc. Cdepa. Illap. BzaumHoe pacronoxkeHue cdepsl H
miockoctu. Kacarenbnast k cdepe. Ilnomans chepsl. OcHOBHas 1enb — JaTh y4auuMcst
CUCTEMAaTUYECKUE CBEICHUS 00 OCHOBHBIX BUJIaX TEJ BPAIICHHUS.

3. OBbEM TEJI. O6bEM NpsMOyronbHOTo napaienernurnena. O6bEMbI IPAMOi MPU3MbI H IMTHH/IPA.
OO0BbEM HaKJIOHHOM TIPU3MBI, TUpaMUIbl U KoHyca. O0BEM 11apa U mioiaps chepbl. OObEMBI 1IapOBOTO
CErMEHTA, 11IAPOBOT0 CJIO0S M IIApOBOTO cekTopa. OCHOBHAS 1IENb — MPOJOIDKUTE CHCTEMATUUECKOE
M3y4EHHE MHOTOTPAHHUKOB U TEJI BPALLEHUS B XO/IE PELIEHNsI 33/1a4 HA BBIUKCIIEHHE UX 00BEMOB



2. [Ilnanupyemble pe3yabTaThbl 0CBOEHHS NpeaMeTa MaTemMaTnka B 11 kiacce

YyeHHuK J0/IJKeH 3HATHL/IIOHUMATh:

e 3HAYCHUE MAaTEMATUYECKOM HAYKH JJI PELIEHUS 3a7a4, BOSHUKAIOIUX B TEOPUU U
IIPAKTUKE; MIUPOTY U B TO K€ BPEMsI OTPaHUYCHHOCTh IIPUMEHEHUS MaTEMaTUYECKUX
METOJIOB K aHAJIN3Y U UCCIIE0BAaHUIO [TPOLIECCOB U ABJIEHUH B IPUPOJE U OOILECTBE;

® 3HaYyeHHUE NPAKTHUKU U BOIPOCOB, BOZHUKAIOLIUX B CAMOW MaTeMaTHKe, Uil (POpMUPOBAHUS
Y Pa3BUTHS MATEMAaTUYECKOW HayKU; UICTOPUIO Pa3BUTHSI IIOHATHUS YNCIA, CO3AAHUS
MaTEMaTHYECKOI0 aHaJIN3a, BOSHUKHOBEHNUS U Pa3BUTHS T€OMETPUH;

® YHMBEPCAJIbHBINA XapaKTEp 3aKOHOB JIOTUKH MaTEMaTUYECKUX PACCYKICHUM, UX
IIPUMEHUMOCTb BO BCEX 00JIACTSIX Y€JI0BEYECKOH J1eATENbHOCTH;

® BEPOSITHOCTHBIN XapaKTep pa3In4HbIX [IPOLIECCOB OKPYKAIOLIETO MUPA.

yMeTb

®  BBINOJIHATH apUPMETUYECKHE JEHCTBUS, COUeTast yCTHbIE U MMCbMEHHbIE IPUEMBI,
[IPUMEHEHNE BbIUHUCIUTEIbHBIX YCTPONCTB; HAXOAUTh 3HAUEHUS! KOPHS HaTypaJlbHOMI
CTEIIEHH, CTENIEHHU C PallMOHATIBHBIM IT0Ka3aTeNeM, Jorapudma, Ucroib3ys npu
HE00XO0IMMOCTH BBIYHCIUTEIBHBIE YCTPOHCTBA; MOJIb30BATHCS OIIEHKOH M MPUKHUIKOH MPH
IIPAKTUYECKUX pacyeTax;

® TIPOBOJUTH IO U3BECTHBIM (POPMYJIaM U MPaBHIIAM MIPeoOpa3oBaHUs OYKBEHHBIX
BBIp)XEHUH, BKIIOYAIOIINX CTETICHHU, PaJIUKaJIbl, JOrapu(pMbl 1 TPUTOHOMETPHUYECKHUE
GbyHKIIY;

®  BBHIYUCIIATH 3HAUCHHSI YMCIIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISASE HEOOX OIUMBIE
[I0JICTAHOBKU U MpeoOpa3oBaHMUs;

HCII0JIL30BATH NPHOOPETEHHbIC 3HAHNS U YMEHHS B IPAKTHYCCKOM AesAITeIbHOCTH 1

NOBCeIHEBHOM KU3HHU 1JI5:

® [IPAaKTUYECKHUX pacueToB Mo (opMysaM, BKIOUas (OpMyJbl, COAEPIKaIINE CTEIIEHH, PaIuKabl,
norapuMmMbl ¥ TPUTOHOMETpHUYECKUE (DYHKIMH, UCTIONb3Ys IPU HEOOXOUMOCTH CIIPABOYHBIE

MaTepuasbl U IPOCTEHIINE BEIYUCIUTEIbHBIE YCTPONUCTBA;

DOYyHKUMH U TPaPUKHU
yMeThb

® OMpeneniTh 3HaueHue (PyHKIUH 110 3HAYSCHUIO apr'yMeHTa MPH Pa3InYHbIX Criocodax
3ajaHus (QYHKIMH;

® CTpPOUTh I'paUKH N3YYEHHBIX (PYHKLNI;

® ONUCHIBATH MO rpaUKy U B MPOCTEHIINX ciydyasx 1Mo ¢popMyJie MOBEIEHUE U CBONCTBA
GyHKIMHI, HAXOIUTh MO TpaduKy QYHKIIMN HAUOOJbIINE U HAUMEHBIIINE 3HAYCHMUS;

e pewiaTh ypaBHEHHUs, MIPOCTEHIINE CUCTEMbl YPABHEHUH, HCIIOJIBb3Ysl CBOMCTBA (PYHKLUH U UX
rpauKoB;

HCII0JIL30BATH NPHOOPETEHHbIC 3HAHNS U YMEHHS B IPAKTHYCCKOM 1esITeJIbHOCTH 1
MOBCEAHEBHOM KM3HU JJIS:

® OINUCAHMS C IOMOIIBIO (PYHKIUI pa3IMyHBIX 3aBUCUMOCTEH, IPECTaBICHUS UX
rpaduyecky,

®  UHTEpHpeTanuu rpadukos;

YpaBHeHHsI H HEPABEHCTBA
YMETh

e pemiath palroHalIbHbIE, IOKA3aTeIbHbIE U JTorapuMUIecKie YpaBHEHHS 1 HEPaBEHCTBA,
MPOCTEHNIINE UPPALMOHATIBHBIE U TPUTOHOMETPUYECKUE YPABHEHMUSI, UX CHUCTEMBI;

® COCTaBJISITh YPAaBHEHHMsS U HEPABEHCTBA 10 YCIOBUIO 3a/1a4H;



® HCIOJB30BATH JJISl MPUOIMIKEHHOTO PEIICHUsI YPAaBHEHUI U HEPABEHCTB TpauuecKuit
METO[I;
e 1300pakaTh HA KOOPAUHATHOM MJIOCKOCTH MHOKECTBA PEHICHUI MPOCTEHIINX ypaBHEHUH U
UX CUCTEM;
HCII0JIL30BATH NPHOOpPeTeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOH /1esiTeJIbHOCTH 1
MOBCEAHEBHOM JKM3HH JJIS:
e IIOCTPOCHUS U UCCIIEIOBAHUS MPOCTEHIINX MATEMATUYECKUX MOJEIICH.

I'eomeTpust
YMeTs:

* COOTHOCHUTB IJIOCKHE TeOMETpUUYECKHe (PUTYPBI U TPEXMEPHBIE OOBEKTHI C MX OMUCAHUSIMH,
yepTeKaMH, U300paXKECHUSIMH; pa3ndyaTh U aHAIM3UPOBATh B3aUMHOE PacIOIOXKeHHe PUryp;

* m300pakaTb TeOMETPHUECKUE (PUTYPBI U TeJIa, BHIOIHATH YEPTEK 1O YCIOBHUIO 3aa4u; *
pelaTh reOMeTpUYECKUe 3a/1a41, ONUPAsiCh Ha U3yUYE€HHbIE CBOMCTBA IJIAHUMETPUYECKUX U
CTEPEOMETPUIECKUX (PUTYP U OTHOLICHUN MEXIY HUMH, IPUMEHSS alnreOpandecKuii u
TPUTOHOMETPHUUECKUIL armnapar;

* IPOBOJMTH JOKA3aTEJIbHbIE PACCYXIECHUS MPU PEILICHUH 3a]1a4, JI0Ka3bIBaTh OCHOBHbIE TEOPEMBbI
Kypca; BBIYHCIATH JTMHEWHBIC JIEMEHTHI U YTJIbI B TPOCTPAHCTBEHHBIX KOHPUTYpAHIX, 00bEMBI U
IUIOIIAH [TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TN U UX MPOCTEUIINX KOMOMHALIUH;

* IIPUMCHATDH KOOpI[I/IHaTHO'BeKTOpHHﬁ MCTOA AJI1 BBIYUCIICHUA OTHOIJ.ICHPIfI, paCCTOﬂHI/Iﬁ " YTJIOB;
* CTPOUTH CCUCHUA MHOTOI'PaHHUKOB U 1/1306pa>1<aTI) CCUCHUA TCJI BpallICHUA.

Hcmons30BaTh HpI/IO6p€TCHHI)IC 3HAaHUA 1 YMCHUA B Hp&KTH‘IGCKOﬁ JACATCIIBHOCTH U HOBCGJIHCBHOI\/'I
KHU3HU OJIA:

* vccnenoBaHus (MOIECTMPOBAHNS) HECIOKHBIX MPAKTUYECKUX CUTYaIMi Ha OCHOBE U3yYEHHBIX
(dbopMy11 u cBOWCTB (uUryp;

* BBIYMCIICHUS AJIUH, TUIOIAAeH U 00bEMOB peabHbIX OOBEKTOB MIPU PELICHUH MPAKTHUYECKUX
3aJ1a4, UCIOJIb3YS IIPU HEOOXOIMMOCTH CIIPABOYHUKHU M BBIYUCIIUTEIbHbBIE YCTPONCTBA;
NPUOOPETEHUS MPAKTHUECKOTO OMbITA JAESITENbHOCTH, PEALIECTBYIOMEN MPOo(ecCHOHANBHOI, B
OCHOBE KOTOPOM JIEKUT JaHHBIN yueOHBINA peIMeT



TemaTnuyeckoe njannpoBanue no marematuke 11 kiace

Ne ypoxka Komnyectso
Tema ypoka 4acoB
IToBTOpenue kypca 10 kiacca
1 IToBTOpenue. [lelicTBUTENbHBIE YHCIIA. 1
2 IToBTropenne. CtenenHas GyHKIHS. 1
3 [ToBropenue. [lokasarenpHas QyHKIHS. 1
4-5 IToBTopenue. Jlorapudmudeckas GyHKIHS. 2
6-7 [ToBropenue. Tpuronomerpuueckue GOpPMyIIBI. 2
8 IToBTopenue . TpuronoMeTpruuecKre ypaBHEHHS. 1
9-10 [ToBropenue. Tpuronomerpuueckue GyHKINH. 2
11 Bxonnas konTposibHas pabota B popme EI'D. 1
IIpousBoaHasi U €€ reoMeTpUYECKUIl CMBICJI
12-13 ITponsBoHas 2
14-15 [Tpon3BoHas cTeneHHON QyHKIH 2
16-19 ITpaBuna nquddepeHnupoBaHus 4
20-23 [Tpon3BOIHBIE HEKOTOPBIX SJIEMEHTAPHBIX (PYHKITHIA 4
24-26 I"'eoMeTprYECKUA CMBICIT IPOU3BOTHON 3
27-29 [ToaroToBka Kk KOHTPOIBHOM padote «lIpon3BoaHas u ee 3
T€OMETPUYECKUN CMBICIDY
30 Kontponbnas padora Nel «I[Ipou3BoHas U €€ TeOMETPUUCCKUMA 1
CMBICID).
IIpuMeHeHne MPON3BOAHOM K UCCIEOBAHUIO
byHxkumi
31-32 | Bospacranue u yObiBaHuEe QYHKINU 2
33-35 | DkcTpemyMbl QyHKIHUU 3
36-37 | [IpumeHeHue MPON3BOIHON K MMOCTPOSHHIO rpauKOB GyHKINH 2
38-41 | HaubGonpmee n HanMeHbIee 3HaUYeHHE ()YHKITHH 4
42-43 | IloaroroBka K KOHTpOJIbHOM padote «lIpuMeHeHne NpOU3BOIHON K | 2
MCCJIEJOBAHUIO (DYHKIIMI»
44 Konrponbnas padora Ne2 «IIpumeHneHue nponu3BoaHOM K 1
VCCJIEJOBAHUIO (DYHKIIHID).
Meroa KOOpAMHAT B IPpOCTpaHCcTBE. [IBHKEHH.

45 IIpssMoyrosibHas cUCTEMA KOOPJAMHAT B IPOCTPAHCTBE 1
46-47 | KoopauHatThl BEKTOpA. 2

48 CBs13b MEX/1y KOOpP/IMHATaMHU BEKTOPOB M KOOPJIMHAT TOYEK 1

49 [Tpocreiimme 3aaun B KOOpIWHATAX. 1
50-51 | Yrox mexny Bektopamu. CKaJIIpHOE MPOU3BE/ICHHE BEKTOPOB. 2
52-53 | Beruncnenue yrioB MeXy MPSIMBIME U TUIOCKOCTSIMH 2
54-55 | [IBmwxenus. LlenTpanbHas cuMMeTpusi. 3epKajibHasi CHMMETpHSL. 2

Oceas cummetpus. [lapaenbHbIi IEpeHoc.
56 KonrtpomnbHas padora Ne3 «MeTo KOOpIUHAT 1
Huauuap. Konye. Hlap.

57 [TonsiTne nunuHIpa 1
58-60 | Hununap. Pemenue 3anauy. 3
61-62 | Konyc 2
63-64 Y cedeHHBII KOHYC 2




65-66 Cdepa. YpaBuenue chepnl 2
67 B3aumnoe pacnionoxenne chepsl U TNIOCKOCTH 1
68 KacarenpHast 1ockocTh K chepe 1

69-70 [Tnomans chepor 2
71 [ToaroroBka K KOHTpOJIBHOHU paboTe «Tena BpameHus» 1
72 Kontposbhas padora Nod o teme «Temnma BpameHus» 1

HurerpaJ.
73 ITepBooOpa3zHas 1

74-76 | IIpaBuia HaXOXKJAEHUS IEPBOOOPA3HON (YHKIIHIA 3
77 KpuBosmHeliHas Tpanenus 1
78 [Tnomans KpUBOJMHEHHON TpaNey U MHTETPaJI 1
79 Brruucnenue nnrerpaaon 1

80-82 Brruucienne miomnanei ¢ moMoIbio HHTErPaJoB 3
83 [ToaroroBka Kk KOHTpOJBHOU padboTe Ne 5 «HTErpanm» 1
84 KonTponbnas paborta No5 «uTerpamn. 1

O0beMblI TeJI
85 [Tonsitue 06bema. OOBEM IPSIMOYTOJILHOTO MapajlIeIenUIIe . 1
86 O6beM IPSIMOYTOJIBHON MPU3MBI 1

87-88 | O6beM npsAMOii TPU3MBI 2
89 O0BeM HuIMHIpa 1
90 Brrauciienne 005eMOB Tell C MOMOIIBIO HHTETpajia 1
91 OO0BeM HaKIIOHHOW MTPHU3MBI 1

92-94 O0BeM TUpamMuIbl 3

95-96 O0beM KoHyca 2

97-98 O06beM mrapa 2

99-100 | OOBem HmIapOBOTO CErMEHTA, IAPOBOI0 CIIOSI, CEKTOpa 2
101 [ToaroroBka k KOHTPOILHOM paboTe «OOBEMBI TEI» 1
102 KonrtponsHas padora Ne6 o reme «O0beMBbI TEI» 1

KomOnnaropuka
103 ITpaBwiio npousBencHUs 1
104 [lepecranoBku 1

105-106 | Pasmemenns 2
107 CoueTraHus U UX CBOICTBA. 1
108 bunom Herorona 1
109 [ToaroToBka Kk KOHTPOJIBHOM paboTe 1Mo Teme «KoMOMHAaTOpHKaY 1
110 Kontponbnas pabora No7 o teme «KoMOuHATOpHKaY) 1

DJieMEeHThI TeOPUH BEPOSITHOCTEl

111-112 | CoObrTHst 2
113 KomOunanus coOsituii. [IpoTHBOIOI0XKHOE COOBITHE. 1
114 BeposTtHoCcTh cOOBITHS 1

115-116 | CnoxxeHue BepOSTHOCTEH 2

117-119 | He3aBucumbie COOBITHS. Y MHOXKEHHE BEPOSTHOCTEH. 3
120 Craructudeckasi BEpOSITHOCTh 1

121-123 | IloarotoBka K KOHTPOJIBHOM padoTe o Teme «DJIEeMEHThl TEOPHH 3




BCPOATHOCTHU)

124 Konrtponsnas padora Ne 8 mo Teme «51eMEHTbI TEOPUH 1
BEPOSTHOCTH»
Crarucruka
125 CitydaifHble BEJIMYUHBI. 1
126 I{eHTpanbHble TEHACHLINN. 1
127-129 | MepsI pa3bpoca 3
130 [TpakTuyeckas pabora «CTaTUCTHKA» 1
IloBTOpenue 3a kypc 10-11 kaacca
131 AKCHOMBI CTEPEOMETPHH. 1
132-133 | TlapamienbHOCTh B MPOCTPAHCTBE 2
134-135 | IleprieHAUKYISIPHOCTH B IPOCTPAHCTBE 2
136-137 | JIByrpaHHbIi yroua 2
138-139 | Mmuororpannuku. [1momans nx MOBEPXHOCTH 2
140-141 | BekTopbl B IPOCTPAHCTBE 2
142-143 | Tena Bpamenus. [Lnomanps uX MOBEpXHOCTH 2
144-146 | OOGBeMBI TEI 3
147-148 | Ilap. Cdepa 2
149-150 | Crenenb 2
151-152 | Jlorapudmer 2
153-155 | TpuroHoMeTpudecKre BhIPOKCHHS 3
156 [Tporpeccus 1
157-159 | Iloka3zaTenbHble ypaBHEHUS U HEPABEHCTBA 3
160-164 | JlorapupmMuveckne ypaBHEHHUSI M HEPABEHCTBA S)
165-169 | TpuronomeTpuyeckrue ypaBHEHUS] M HEPABEHCTBA S)
170-172 | VppaunoHanbHble ypaBHEHHS 3
173-176 | 3amanus c mapaMeTpaMu 4
178-182 | 3agauu Ha MPOIICHTHI 5
183-187 | 3amaun Ha IBIKEHUSA 5
188-192 | dynkuusa 5
193-194 | IlpousBoaHas GyHKIMU 2
195-197 | IlepBooOpa3Hast GpyHKITUH 3
198 HToroBast KoHTposbHas padboTa B popme EI'D 1




