MynununanbHoe 610/KeTHOe 001e00pa3oBaTeIbHOE yUpPEkKICHHE

«Cpenuss obmeobpasoaresbHas miKkoia Nel» TypkMerckoro paiiona

O6cyxneno na INIMO:

mpotokon Ne 1 ot 28.08.2023

/
PyxoBogurens IIIMO &X.A.

Cadaposa

CornacoBaHo:

3aMECTUTENh JUPEKTOPa IO
yae ocC TEIHHOI padoTre

O.1. AiinonaroBa

Ilpunsaro

Ha NIe1aroru4eCKOM COBETE IIPOTOKOJI

Ne 12 or 30.08.2023
Cexpetapp WYECKOTO
coBeTa .C.KimumoBa

2

,\’\' >
%)

B0, Hd
dhA 30
L ILUOLOIBT

0,
£/

2
A /3,,
& 2

240,

Pa6ouas nporpamma
Ilo npenMeTHOM obacti — MareéMaTUKa
Ilo yaeGHOMY IpeMeTy — MaTeMaTHKa

(obmeobpazoBaTebHBIN YPOBEHB)
mist 11 kimacca
Ha 2023 — 2024 y4yeOHbIii TO1

mnmeaarora

JlaBpoBoii Hatanbu I'puropbeBHEI




AHHOTAIUA K padoyeil nporpamme

ITpenmer MaTeMaTHKa
Kiace 11 Ab
YpoBeHb 0a30BbIi
Yuurens JlaBpoBa Hatanbs I'puropseBna
HopmatuBHas Pabouas mporpamMmMa cocTaBiieHa Ha OCHOBE:
6aza . L
1. ®enepanpubiii 3akoH Poccuiickoit @eneparmm Ne 273-03 "O6 obpazosanuu B Poccuiickoit @eneparuu’ ot 29.12.2012 r.
2. OenepallbHBIN rOCYAapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT OCHOBHOTO O0IIIETr0 00pa3oBaHus
3. Tlpumepnbie OCHOBHBIC 00pa30BaTEIIbHBIC MPOTPAMMBI OCHOBHOT'O OOIIETO M cpeaHero (IoJHOTro) 001ero oopa3opanusi (B
cooTBeTCTBUH o CT. 14 1.5 3akona Poccuiickoit ®enepanmu «O06 od6pa3oBanuu B Poccuiickoii dexepanuny).
4. Tlonoxenue o padoueii nporpamme MbOY COII Nel
5. VYue6noro miana MBOY COLI Nel na 2022-2023y4eGHbli TOx;
6. Ilporpammer aiist 001meoOpa3oBaTeNbHBIX yupekaeHuid. I 'eomerpus. 10-11 kmaccer. / coct. T. A. Bypmuctposa. — M.
[Ipocsemienue,.
[Tpumepnas mporpamma cpenHero oomiero oopazosanus no Mmaremaruke / bypmuctposa T.A IIporpammel 0611eo0pa3oBaTenbHBIX
yupexeHuit «Anredpa u Hadyajna Maremarudyeckoro ananusa» 10-11 kmacesl - M.: [lpocsenienue,
Peanusyemsbrin e «Anrebpa u Havajia aHaynu3ay, 11 Kki.: yueOHUK A5 ob1eoOpazoBaTenbHbIX yupexxaenuit / C.M. Hukonbckuii, M.K. IToranos,
YMK H.H. Pemetnuxos, A.B. llleBkun. — M.: IIpocBenienue,
e AranacsH JI.C., byry30B B.®. u np. ['eometpus 10 — 11: yueOHuk 115t 0611eo0pa3zoBaTeNbHbIX yupekIeHUi- 17 — oe u3znanue.
— M.: «IIpocBenieHne»
Cpok 2022-2023 yuebnblit ToA
peanu3anuu
Mecto CornacHo yueOHOMY IUIaHy MIKOJIBI, KaJlleHAapHOMY yueOHoMmy rpaduky Ha 2022 — 2023 yueGHbli Ton B 11 kiaccax
TpeaMeTa B OTBOJUTCS S5 YacoB B Hemenmto (3 dwaca anreOpel W 2 vaca reomeTpun) npu 34 ydeOHbIX Hemenb Bcero 170 dwaca. Tewmbl,

y4eOHOM I1aHe

IPEJyCMOTPEHHBIE Ha Mpa3JHUYHbIE THU OYAYT MPOBEAEHBI 3a CUET YIUIOTHEHUSI TEM YPOKOB M peann3oBaHa B oobeme 170 uaca,
COXPaHMUB IOJIHBIN nepedeHb TeM. [Iporpamma OyieT BBINOIHEHA B TOJIHOM 00beME.



http://school72.tgl.ru/sp/pic/File/fgos/Standart_osnovnogo_obshego_obraz.pdf

CrpykTypa
paboueii
IIPOrpaMMBbl

1)nutanupyemsble pe3ysibTaThl OCBOCHUS yU€OHOTO MPEAMETA;
2) conmepkaHue y4eOHOTO IPEeIMETa;

3) TEMATUYCCKOC INIAHUPOBAHUE C YKA3aHUEM KOJIMYCCTBA 4aCOB, OTBOAUMBIX Ha OCBOCHUEC KaH(HOﬁ TCMBI.




Padouas nporpamma no maremaruke 10-11 kiaace
(5 wacoB B Henero, Beero mo 170 uaca — 10 kuace,
5 yacoB B Henen10, Beero mo 170 yaca — 11 kiace)
Pabouast mporpamma o matematuke 10 — 11 kmacc cocrapieHa
C yuerom:
1. CoOopauka pabounx mporpamm. Anredpa u Hadajga MaTemMaTudeckoro anaiausa. 10—11 kiaccol : yue6. mocobwue s o0meodpa3oar.
opranuzanuii : 6a3oBslii u yriryomn. yposuu / [cocT. T. A. BypmuctpoBa]. — 2-e uza., nepepad. — M. : [Ipocemienue, 2018.
2. Coopnuka pabouux nporpamm, 'eometpus 10-11 kmacesl: yueb. mocodue s yuureneil o61eodpazoBar. opranusanuii: 6a30BbIi U yriryo.
ypoBHH/ cocT. T.A. BypmucrpoBa— M.: [Ipocsemennue,2018.
3. YMK C.M. Hukomnbckoro «Anrebpa u Havana ananmzay, 10, 11 kmace.
4. YMKJLC. Aranacsna «I'eomerpusi», 10-11 xmacc

1. Ilnanupyemblie pe3yJibTATHI OCBOCHHS Y4eOHOI0 NpeaMeTa

ba3oBblii ypoBeHb

Paznea |. BbIyCKHUK HAYYMTCH |1. BoINyCKHUK NOJYYUT BO3MOKHOCTh HAYYHThHCSI

Hean JUJ1s KCTI0JIb30BaHMsl B TOBCEJHEBHOM JKU3HU U na pazeumus MoluneHus, UCNONIb308AHUS 8 NOBCEOHEBHOU IHCUIHU

OCBOCHHA o0ecreyeHns: BO3MOXXHOCTH YCIIEIIHOTO MPOIOKEHUS U obecneueHuss BO3MONACHOCIU YCREUWHO20 NPOOONNCEHUS

npeaMera 00pa3oBaHMsl 110 CHEUATBHOCTSM, HE CBSA3aHHBIM C 006pa306anUs NO CNEYUATLHOCMAM, He CEA3AHHBIM C NPUKIAOHbIM
IIPUKJIAHBIM UCIIOJIB30BAHUEM MaTEMATUKHU UCNONIL308AHUEM MANEMAMUKU

TpeGoBanus k pe3yjbraram

Onemenmur | OnepupoBath Ha 6a30BOM ypOBHel MMOHATUAMMU: - Onepupoe’amb2 NOHAMUAMU. KOHEYHOe MHOMNCeCME0, IJeMEHMm
meopuu KOHEYHOE MHOXECTBO, 3JIEMEHT MHOXKECTBA, MHOJCECmBa, NOOMHOMCECMB0, NepecedeHue U 0ObeouHeHue
MHOMHCECME TIOZIMHOKECTBO, NIEPECEUECHHE B 00BETMHEHHE MHONCECMB, YUCTO08bIE MHOICECMBA HA KOOPOUHAMHOU NPAMOLL,
u MHOKECTB, YHCIIOBbIE MHOKECTBA HA KOOPAUHATHOMN Oompe30K,  UHmepean, - NOAYUHMEPBANL,  NPOMEICYMOK  C
mamemamuy IIPSIMOM, OTPE30K, MHTEPBAI,; 8bIKOJIOMOT MOYKOU, 2paghuieckoe npedcmasiernue MHOHCECE
ecKkoul OTepupoBaTh Ha 0230BOM YPOBHE MOHSITHSIMH: HA KOOPOUHAMHOU NJIOCKOCTU,

! 3neck u ganee: pacmo3HaBaTh KOHKPETHEIE IPHMEPHI OOIIMX TIOHATHIA 110 XapaKTepHBIM IIPU3HAKAM, BBIIIOIHATH IEHCTBHSA B COOTBETCTBUH C ONpEAEICHAEM U
MIPOCTEUIIMMHU CBOHCTBAMU MOHATHH, KOHKPETH3UPOBATh NMPIUMEPaMH OOIIHE TOHATHS.
2 351ech U asiee; 3HATh ONpejieIeHUE TIOHATHS, YMETh HOSCHATH €r0 CMBICI, YMETh UCIIONb30BaTh HOHATHE U €0 CBOMCTBA IIPH IIPOBEACHUM PACCYKIEHMI, PellcHHM 3aa4.



J102UKU YTBEp)KAEHHE, OTPULIAHUE YTBEPIKACHUS, UCTUHHBIE U | — onepuposamv  NOHAMUAMU:  ymeepicoenue,  OmpuyaHue
JIO’KHBIC YTBEPKACHUS, IPUUUHA, CIICACTBUE, YMBepIHcOeHUs, UCMUHHbLE U JIOXHCHbIE YMBEPIHCOEeHUs, NPUUUHA,
YACTHBIN cly4yail 00IIero yTBepKaCHHUS, creocmeue,  4ACMHBIU  CIYYAU  00We20  YMEepHCOeHUsl,
KOHTPIIPUMED; KOHmMpnpumep;
HaXOOUuTh NMEPECCYCHUE U 00beTUHEHNE ABYX MHOXECTB, | — pnpogepsamb NPUHAOLEHCHOCIb DNIEMEHMA MHONCECTNBY;
IPE/ICTABICHHBIX TPaQUIECKU HA YUCIOBON IPAMON; | —  paxooums nepeceuerue U 00veOUHeHUe MHONCeCMS, 6 MoM
CTPOUTH Ha YMCIIOBOH MPSIMOK HOIUIMH(”KGCTBO 1HCJIOBOTO yucie npedCmasieHHblX epapuuecku Ha YUCI080U NPAMOU U HA
MHO>KECTBA, 33/IaHHOE MPOCTEUITUMU YCIOBUIMU; KOOPOUHAMHOTL NIOCKOCHI;
pacro3HaBaTh JIOXKHBIE YTBEP)KICHUS, OIHOKH B —  nposooumv 0oKazamenbHvlie paccyrcoenus Ons 000CHO8AHUs
paccyXIeHUsX, B TOM YHCII€ C HCIIOJIb30BAaHHEM UCTUHHOCTU YMBEPAHCOCHUIL.
KOHTPIIPUMEPOB.
3 B noseceonesnoui sxcuznu u npu usyueHuu opyux npeomemos:
B nosceonesnou scushu u npu usyuenuu opyeux —  UCNONb306aMb  YUCNOEbIE MHOJICECMEA HA  KOOPOUHAMHOU
npeomemos: npAMOU U HA KOOPOUHAMHOU NAOCKOCMU Ol ONUCAHUSL
~ HCIIONb30BATH. 4HCIOBbIE MHO>KECTBa Ha Peanbibix NPoYeccos u AGIeHU;
KOOPAMHATHOM TIPAMOM  JUIA  OMHUCAHWS  PCATBHBIX | ypogodums  doxazamenvihvie  paccysicoenus 6 — cumyayusx
HPOLECCOB 1 SABJICHHH, NOBCEOHEBHOU  JHCU3HU, NPU peuleHuu 3a0ad u3z Opyeux
— TIPOBOJMTb JIOTHYECKHE PACCYXKICHHS B CHTYalUsX npedmemos
MTOBCEIHEBHOM JKHU3HH
Yucna u OmnepupoBatb Ha 0a30BOM YPOBHE MOHATHAMM: LIEJI0€ C60000H0 onepupoamv NOHAMUAMU.: YeL0e YUCTO, 0eNUMOCTb
GLIPAHCEHUA YUCJI0, JEIUMOCTb YHCeN, OOBIKHOBEHHAs POOb, yucei, 00bIKHO8eHHAs OPOOb, decaAmuYHas Opooy,

JEeCITHYHAs APOOb, palliOHATBHOE YHCIO,
NpUOJIMKEHHOE 3HAYEHUE YHCIIA, YacTh, JTOJIS,
OTHOILIEHUE, ITPOLIEHT, MOBBIILICHUE U TIOHUKEHUE Ha
3a/IaHHOE YHUCJIO MTPOIICHTOB, MACITa0;

orepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMHU: JIOTaprpM
YuCia, TPUTOHOMETPUYECKast OKPYKHOCTb, TpalyCHas
Mepa yriia, BeJIMYMHa yria, 3aJJaHHOTO TOUKOW Ha
TPUTOHOMETPUIECKOM OKPYKHOCTH, CHHYC, KOCUHYC,
TAHI€HC ¥ KOTAHT€HC YIJIOB, UMEIOIINX
MIPOU3BOJIFHYIO BEIMYNHY;

BBITIONHSATH apu(MeTHIeCcKue IEHCTBUS C IETbIMU U
parMoHAbHBIMU YHCIIAMH,

BBITIONTHSATH HECIIOKHBIE TPE00Pa30BaHUS YUCIOBBIX
BBIPOKECHHM, COACPKAIUX CTEIICHU YHCEII, JIHOO

PAYUOHATIbHOE YUCTO, NPUOTIUNCEHHOE 3HAUEHUE YUCA, YACMb,
00715, OMHOUWEHUe, NPOYEHM, NOGbLULEHUE U NOHUICEHUE HA
3a0anHOe YUCTIO NPOYEHMO8, Macumab,

NPUBOOUMb NPUMEPLL YUCET C 3A0AHHBIMU CEOUCMBEAMU
OenUMocCmu,

onepuposamv NOHAMUAMU. T02APUGM HUCIA,
MPULOHOMEMPUYECKASL OKPYIHCHOCMb, PAOUAHHAS U 2PAOYCHAS
Mmepa yena, 8euduHa yaid, 3a0aHH020 MO4KOU Ha
MPULOHOMEMPULECKOU OKPYHCHOCMU, CUHYC, KOCUHYC, MAH2EHC
U KOMAH2EHC Y208, UMEIOWUX NPOU3ZBOTILHYIO GeIUYUHY, YUCIA €
u m,

BLINONIHAMb apupmemuueckue 0eticmeus, coiemas YCmHole u
NUCbMeHHble NPUeMbl, NPUMEHSISL NPU He0OX0OUMOCmU
BLIMUCTUMEIbHBLE YCMPOUCMEA,




KOPHH U3 YHCell, JIn00 Jorapudmel ducen,
CpaBHUBATh PallMOHAJIBHbBIE YMCIIAa MEXY CO0Oi];
OLICHUBATb U CPAaBHUBATH C PALlMOHAIBHBIMU YHCIAMU

3HAYECHUS LIEIIbIX CTEIIEHEN YHUCell, KOpHER

HATYpaJIbHOM CTENICHN U3 YUCell, Iorapu(MOB YHCET

B IIPOCTBIX CIIy4asix;
n300pakaTh TOUKAMU Ha YHCIIOBOM MPSMOH IIEJIbIe 1

paloHaIbHbIC YNCIA,

n300pakaTh TOYKAMHU Ha YHCIIOBOM MPSMOH IIeIIbIe
CTEIIEHH YHUCEJl, KOPHU HaTYPaJIbHOM CTEIIEHU U3
YHCeJ, JTOrapu(Mbl YUCEI B IPOCTHIX CITyYasix;

BBINOJIHATH HECIIOXKHbIE TPE0Opa30BaHUs LEIIbIX U
JIpOOHO-palMOHATILHBIX OYKBEHHBIX BBIPAKCHHA;

BBIPAXKaTh B IPOCTEUIINX CIy4asX U3 PaBEHCTBA OIHY
IIEPEMEHHYIO Yepe3 IPYTHUE;

BBIYHCIIATH B IPOCTBIX CIy4asiX 3HAUYEHUS YUCIIOBBIX U
OYKBEHHBIX BBIPAKCHHUM, OCYIIIECTBIISISI HEOOXOMMBbIe
MOJICTAHOBKH U NMpeoOpa3oBaHus;

n300pakaTh CXeMaTHYECKU yroJl, BEIMYMHA KOTOPOTO
BBIPAJKEHA B Ipajycax;

OLICHUBATb 3HAKU CUHYCA, KOCUHYCA, TAHI'€HCA,
KOTaHI'€HCA KOHKPETHBIX YTIJIOB.

B noeceonesnoii sxcusnu u npu usyuenuu Opyeux y4eoHvix
npeomemos.

BBITIOJHATE BBIYUCIICHHUS TIPU PEUICHUH 33124
NPaKTUYECKOT'0 XapaKkTepa;

BBITIOJTHATH TIPAKTHYECKUE PACUETHI C UCTIOIh30BAHUEM
pY HEOOXOIUMOCTH CIIPABOYHBIX MaTE€PHUAIOB U
BBIYUCITUTEILHBIX YCTPOUCTB;

COOTHOCHTB PeajibHbIe BEIMYUHBI, XapaKTEPUCTUKU
00BEKTOB OKPYIKAIOMIETO MUPA C WX KOHKPETHBIMA
YHCIOBBIMU 3HAUECHUSIMH;

WCTIOJIB30BATh METOIBI OKPYTIICHHS, TIPUOIIVKEHUS H
NPUKUJIKU TPU pEIIEHUH MPAKTHYECKUX 33134

HAX00UMb 3HAYEeHUsI KOPHS HAMYPATbHOU CIMeNneHU, CmeneHu ¢
PAYUOHATLHBIM NOKA3amesem, 102apupma, ucnoab3ys npu
He0bX00UMOCMU 8bIYUCTUMENbHbLE YCMPOUCMEA;

NOb3068AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npPoBOOUMb NO U3BECIMHBIM (POPMYIAM U NPABULAM
npeobpazoeanuusi OYK8EeHHbIX 8bIPANCEHULL, BKIIOUAIOUIUX
cmenenu, KOpHuL, 102apughmvl U MPUSOHOMEMpU4ecKue
dyHxyuu;

HAX00UMb 3HAYEHUS. YUCTOBbIX U OYKBEHHBIX GbIPANCEHUI,
ocywecmesis Heobxooumvle NOOCMAHOBKU U NPeodPA306aAHU;

— uzobpadicamv  cxemamuyecku Yeol, 8elUHUHA  KOMOPO2O
8bIPADICEHA 8 2PAdyCax Ul paouanax;

—  UCNONb306aMb NPU peuleHuy 3a0a4 mabiuunvie 3HAYeHUs.
MPULOHOMEMPULECKUX (DYHKYULL Yel08;

—  BLINOJHAMb NEPesood GeIUYUHbL Yeld U3 PAOUAHHOU Mepbl 8
2paodycHy0 u 06pamHo.

B nosceonesnoil sicuznu u npu uzyuerHuu Opyeux y4eOHvix
npeomemos:

BbINOIHAMb OCUCMBUsL C YUCTOBBIMU OAHHBIMU NPU PeuleHul 3a0ay
NPAKMU4ecKo2o xapakxmepa u 3a0ad U3 pasiudHslx ooracmetl
3HAHUL, UCNOTIL3YSL NPU HEODXOOUMOCMU CHPABOYUHBLE
Mamepuansl U 8bIYUCTUMENbHBLE YCMPOUCTMEA,

OYEHUBAMb, CPABHUBANMD U UCNOTIL308AMb NPU PeuleHUl
NPAKMUYECKUX 3a0ay YUCL08ble 3HAUEeHUS PealbHbIX 8ETUYUH,
KOHKpemHble YUCI08ble XapaKmepucmuKku 00beKmos
OKpYdfcalouje2o mupa




HOBCE€IHEBHON XU3HU

Ypaenenusa | Pemarh nuHeiiHble ypaBHEHUS U HEPABEHCTBA, —  Pewamv payuonanvhvle, nokazamenvbHvle U 102apu@pmuieckue
u KBaApaTHBIC YPABHCHH A, VPABHEHUs U HepaseHcmea, npocmeuwiue uUppayuoHaibHvle u
Hepasencme | peuiath jorapudmuueckue ypaBaenus Buaa log a (bx + ¢) MPULOHOMEMPUYECKUE — YPABHEHUS,  HEepAGeHCmEd U UX
a = d u nmpocTeiinne HepaBeHcTBa Buaa 109 a X < d; cucmemvl;
pelliaTh MoKasatelbHble ypaBHeHus, Buia a>*°=d (rae d | ucnoavsosamo memodw: pewerus ypastenuii: npusedenue K 6udy
MO’KHO IPCACTABUTh B BUJC CTCIICHU C OCHOBAHNEM «npou3eedeHUe pagHo HYI0» Ul «YACIMHOE PAGHO HYTIOY,
a) u npocreiiire HepaBeHcTBa Bupa < d  (rae d 3aMeHa nepemeHHbIX,
MOXKHO IIPCACTABUTL B BUAC CTCIICHU C OCHOBAHHCM UCNONIBb3068AMb MEMOO UHMEPBAN08 Ol peuleHUsl HePABEeHCNE;
a);. — ucnonv3oeamv epaguueckuilt.  Memoo 011 NPUOIUNCEHHO20
IMPHUBOJAUTH HECKOJIBKO IPUMEPOB KOPHEH MTPOCTCHUILLICTO peuienus ypagHeHuﬁ U HepaseHcms,
TPUTOHOMETPHYCCKOr0 YPABHCHIS BUJA: Sin X = @, — uzobpadxcamv — HA  MPUCOHOMEMPUUECKOU  OKPYICHOCMU
cosx=a, tgx=a,ctgx = a,Tnea-— TabIM4HOe ) MHOJICECMB0  peuleHUll NPOCMEUUUX MPUSOHOMEMPUUECKUX
3HaYEHNE COOTBETCTBYIOLICH TPUTOHOMETPHUIECKON ypasHenuti u HepageHcme;
dyHKIHH. —  BbINOJHAMbL  OMOOpP  KOpHeU  VPAGHEHUU  UIU  peuleHull
Hepagencmea 8 COOmEemcmeuu ¢ OONOJHUMENbHbIMU YCILOBUAMU
B nosceonesnou orcuznu u npu usyuenuu opyaux U O2panuteHuAMI.
npeomemos.
— COCTaBITE W pCIIATh  YPABHCHWA M CHCTEMBL | B noscednesHOU HCU3HU U NPU UZYUEeHUU OPY2UX YUeOHbIX
YPaBHEHHI TIPU PEIICHUH HECIIOKHBIX MPAKTHYECKUX npeomemos:
3anaqd —  cocmasname U pewamsv YPAGHeHUsl, CUCIeMbl YPAGHEHUU U
Hepagencmaa npu peuleHuy 3a0ay Opy2ux yueOHvlx npeomMemos;
—  UCNONb306aMb YPABHEHUs. U HePAaseHcmea Oisi NOCMPOEHUsT U
uccnedoanusi  Npocmeuwux — Mamemamudeckux — mooenell
PEeANbHbIX CUMYayuti Uiu NPUKIAOHbIX 3a0a4;
— yMemb  UHMepnpemuposamv — NONVYEHHbIU NpU  peuleHuu
VpasHeHusl, HepaeeHCMB8a Ul CUCIEMbL pe3YIbmanm, OYeHUBaAmby
e20 npagoonooodue 8 KOHMeKCme 3A0AHHOU  peanlbHOLl
cumyayuu Uiy NPUKIAOHoU 3a0ayu
Dynkyuu OmnepupoBath Ha 0a30BOM YPOBHE MOHATHSIMHU: Onepupoeams NoHAMUAMU: 3A8UCUMOCTN BEIUYUH, DYHKYUA,

3aBUCUMOCTH BEITUYWH, (PYHKIIHS, apTyMEHT U
3Ha4YeHue PyHKLUH, 00JacTh ONpeIeIeHUs U
MHO’KECTBO 3HaU€HUN (QYHKIUU, rpapuK
3aBHCUMOCTH, rpaduk GyHKINHU, HYJIU PYHKIINH,
IPOMEKYTKH 3HaKOIIOCTOSIHCTBA, BO3PACTaHUE Ha

apeymenm u 3naverue QyHKyuu, oo1acmos onpeoeneHus u
MHOI#CECmB0 3Ha4eHull YyHKyuu, epagux 3a8Uucumocmu,
epaghux ynxyuu, Hyau QyHKyuU, nPoMerHcymKu
3HAKONOCMOAHCMEA, 803PACMAHUE HA YUCTO80M NPOMEICYMKE,
VObIBAHUE HA YUCTIOBOM NPOMEIICYMKe, HAUbOIbUIEE U




YHCIOBOM MTPOMEKYTKE, yOBIBAHNE HA YHCIOBOM
IPOMEXKYTKE, HauOOoJIbIllee U HAaUMEHbIIIee 3HaUeHNe
(GyHKINU HAa YHCIOBOM MPOMEXKYTKE, IEPUOINIECKAS
GyHKIIHS, IEPUOT,

OIepHUpOBaTH Ha 0a30BOM YpOBHE MOHATUSMU: TIPSIMAst U
oOparHas POIOPIHUOHAIBHOCTD JIMHEHHAa,
KBaJpaTH4HAas, JorapupMuIecKas 1 MmokazaTesbHas
(GyHKLIUU, TPUTOHOMETPUUYECKUE (PYHKIINH;

pacrio3HaBath rpaduKu 3JIeMEHTaPHBIX (YHKITHIL:
IpsAMOM 1 0OpaTHON MPONOPLUOHAIBHOCTH,
JUHENHOMN, KBaJpaTUYHOM, JIOTapu(PMUUECKON U
IOKa3aTeabHON (PYHKIUHI, TPUTOHOMETPUUYECKUX
byHKIHI;

COOTHOCHUTB I'pa(MKH 3JI€MEHTapHBIX QYHKIMIL: PpsIMOi
¥ 00paTHOH MPOTIOPIMOHAITBHOCTH, TMHEHHOM,
KBaJJpaTUYHOM, JJorapu(pMUUIecKoi 1 Ioka3aTeabHON
(GYHKINH, TPHTOHOMETPHUYECKUX (DYHKIIHH C
dbopMynaMu, KOTOPHIMU OHHU 3aJ1aHBI;

HaXOJUTh 10 rpaduKy NpUOTMHKEHHO 3HAUEHUS QYHKIIUU
B 33JIaHHBIX TOYKAX;

OIIpeIeNIATh 10 TpaguKy CBOWCTBA (PYHKIUH (HYIH,
IIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, POMEXKYTKHU
MOHOTOHHOCTH, HaOOJIbIIINE U HAUMEHBIINE
3HaueHUs U T.11.);

CTPOUTH 3CKM3 Irpaduka GyHKINHU, YAOBIETBOPSIOLICH
IIpUBEIEHHOMY Ha0Opy yCI0BHM (ITPOMEKYTKU
BO3pacTaHus / yObIBaHUs, 3HaYCHNUE (PYHKLIUU B
3aJ]aHHOM TOYKE, TOYKH SKCTPEMYMOB H T.1I.).

B nogceonesnotl sHcuznu u npu usyuyeHuu Opyaux
npeomemos.

OTIpeIeIIATH 10 TpadKaM CBOMCTBA peaTbHBIX
MPOIIECCOB U 3aBUCUMOCTEH (HauboIbIIMe U
HAaUMEHBIIINE 3HAYCHUS, IPOMEKYTKH BO3pACTaHUS U
yObIBaHUS, MPOMEKYTKH 3HAKOMIOCTOSHCTBA U T.11.);

HaumeHbuee 3Havenue QYHKYUU Ha YUCI080M NPOMENCYMKE,
nepuooudeckas pyHKyus, nepuoo, Yemuas u HeuemHas
dyHryuu;

ONepupoBamb NOHAMUAMU: NPAMASL U 0OPAMHASL
NPONOPYUOHATLHOCTY, TUHEUHAS, K8AOPAMUYHAS,
Jloeapupmuyeckas u nOKa3amenbHas YyHKyuu,
mpuzoHomempuieckue QyHKyuu,

— onpedensimv 3HaueHue QYHKYUU No 3HAYEHUO apeymeHma npu
PA3IUYHBIX CNOCOOAX 3A0aHUSL PYHKYUU,

—  cmpoums epaghuxu u3y4eHHuIX QYHKYULL,

ONUCHIBAMb NO 2PAPDUKY U 8 NPOCMENUUX CLYUAAX NO opmye
noseoenue u ceoucmea QyHKyu, Haxo0ums no 2paguxy
@yHKyuu HauborbUUE U HAUMEHbUUE 3HAYCHUSL,

cmpoumy 3CKuU3 epagura gyukyuu, yoosiemsopsrouieti
npueedeHHoMy Habopy YCl08UL (NPOMENCYMKU
803pacmanus/yovleanus, 3HaveHue QyHKYuu 8 3a0aHHOU Moyke,
MOYKU IKCMPEMYMOS, ACUMNIMOMbL, HYJIU QYHKYUU U m.o.);

pewams ypasHerust, npocmeliuiue CUcmemvl YPasHeHUll, UCNOb3Y5
CB0UCMEa YHKYUL U UX 2PAPUKOS.

B noeceonesnoii sxcusnu u npu uzyuenuu Opyeux y4eoHvix
npeomemos:
— ompedensimb no epaguxam U UCNOIBL308AMb Ol PEUleHUs

NPUKIAOHBIX — 3A0a4  CBOUCMBA  PealbHblX  NpoYeccos u
3aeucumocmel  (Haubonvwiue U  HAUMEHbWUe 3HAYEHUS,
NPOMedCYmKY — 803pacmanus U yovleanus — QyHKyuu,

APOMEICYMKU  3HAKONOCMOSAHCMBA, ACUMNMOMbL, Nepuod U
m.n.);

—  UHmepnpemuposamv CE0UCMEA 6 KOHMEKCMme KOHKPEmHOU
APAKMU4eCcKoll CUmyayuul,

— onpedensimb NO epaguxkam npocmeuiuiue XapaKmepucmuKu
NepUOOUYeCKUX Npoyeccos 8 OUONocUU, IKOHOMUKE, MY3bIKe,
paouocesnsu u op. (amMnaumyod, nepuoo u m.n.)




HMHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOU
IIPAKTUYECKON CUTyalluu

Inemenmul OnepupoBarh Ha 6a30BOM yPOBHE MOHSATHUSIMHU: Onepuposams noHsmusamu. npou300HaAs QYHKYUU 8 mouxe,
mamemamu npou3BoHas GYHKIIUH B TOYKE, KacaTeabHas K KacamenbHas K epaguxy yHKyuu, npou3eoorass QyHKyuu,
YyecKo20 rpaduky GyHKIIMU, TPOU3BOAHAS (DYHKIINU; BLIYUCTAMb NPOU3BOOHYIO OOHOULEHA, MHO20YLEHA, KBAOPAMHO20
ananusa OTpeIeIATh 3HaYCHNE MTPOU3BOAHON (PYHKITUU B TOUKE 11O KOPH3L, NPOUZBOOHYVIO CYMMbL (DYHKYUIL,
M300paKEHUIO KacaTelIbHOM K rpadMKy, IPOBEAECHHON | —  gbruuciimo NPOU3BOOHbBIE  INEMEHMAPHLIX  (DVHKYUU U Ux
B 3TOH TOYKE; KOMOUHAYUIL, UCNOIb3YSL CNPABOUHbIE MAMEPUATBL,
peiaTh HECCJIOKHBIC 3a1a4Yi Ha IPUMCHCHHEC CBA3U — uccneoosamv 8 npocmeﬁmux Cy4asx QbyHKY/ﬂ/lZ/l HA
MCXKAYy IIPOMEKYTKaMH MOHOTOHHOCTH U TOYKaMH MOHOMOHHOCb, HAXO0UMb HAUubOAbWUE U  HAUMEHbUUE
3KCTpeMyMa (QyHKIMH, C OJJHON CTOPOHBI, U 3Hauenus (QyHKyul, cmpoumv 2pauKu  MHOSOUIEHO8 U
IIPOMCIKYTKaMH 3HAKOIIOCTOAHCTBA M HYJISIMHA npocmenuux pPayuoHAIbHbLIX QYHKYULL ¢ UCNOSIb30BAHUEM
IPOU3BOAHON 3TOW (QYHKIUH — C IPYTOM. annapama mamemamu4ecKko2o anaiusda.
B nosceonesnoul ocuznu u npu uzy4enuu opy2ux B nosceonesnoti sorcuznu u npu uzyuenuu opyeux yueOHwuix
npeomemos: npeomemos:
TONB3YSICh rpauKaMu, CPABHUBATH CKOPOCTH peutams NPUKIAOHbLE 3a0ayu U3 OUOI02UU, PUSUKU, XUMUL,
BO3pacTaHus (pOCTa, NOBBIIECHUS, YBEIUYEHUS U T.11.) IKOHOMUKU U OpY2UX NPeoMemos, C8s3aHHble C UCCLe008aAHUEM
WM CKOPOCTH yObIBaHHMS (TIaJICHUS, CHIKEHMS, Xapakxmepucmux peaibHulX NPOYeccos8, HaxoHcoeHuem
YMEHBIICHHUS U T.II.) BEIMYHUH B pEaIbHBIX NPOLECCAX; HAUOONLUIUX U HAUMEHbULUX 3HAUEHUL, CKOPOCMU U YCKOPEHUS U
COOTHOCHUTH TpapyKu peasIbHBIX MPOIECCOB U m.n.;
3aBUCUMOCTEN C X OIIMCaHHAMH, BKIIFOYAOITHMMHU unmepnpemupoeams noayYerHbvlie pe3ybmanivl
XapaKTEePUCTUKU CKOPOCTH U3MEHEHHUS (OBICTPBIN
POCT, MJIaBHOE MOHUKEHHE U T.I1.);
WCIIOIB30BaTh IPaPUKH peaTbHBIX MPOILIECCOB IS
pEIIEHU HECIOKHBIX IPUKIAaIHbIX 3a7a4, B TOM
YUCJIE ONPEACIISsl O TpaduKy CKOPOCTh X0/1a
rporuecca
Cmamucmu | OnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMH — Hmemv npeocmasnenue o0 OUCKDEMHbIX U HENPePblGHbIX
Ka u meopus OIMCATEIbHBIMHU XapaKTEPUCTUKAMHU YUCIIOBOI'O CYUAUHbIX GEIUYUHAX U PACNPEOeNeHUsX, O He3A8UCUMOCTMU
6eposamHoc Habopa: cpeHee apupMeTHIecKoe, MeIuaHa, CVUAUHBIX BENUHUH,

meil, 102UKa
u
KomOunamo
puKa

HanOOJIbIlIee U HAMMEHBIIIEE 3HA4YCHMUAA,

OIICpHUPOBATH HA 0a3oBOM YPOBHEC MMOHATHUAMU: HaCTOTA U
BCPOATHOCTDH CO6LITI/I$I, Cﬂy‘{aleLII\;I BBI60p, OIIBITHI C
PaBHOBO3MOXHBIMHA 3JIEMCHTAPHBIMU CO6I)ITI/I${MI/I;

— umemdv npedcmasienue O MAMEMAMUUECKOM ONCUOAHUU U
oucnepcuu CyyanHvlx 6eIUYUH;

— umembv npedcmaeieHue O HOPMANLHOM DACApeOeneHuu U
npumMepax HOpMaibHO PACHPEOeNeHHbIX CAYHYAUHBIX BEeTUYUH,




— BBIYUCIIATH  BEPOATHOCTHU COOBITHH Ha

nmoacycTa 4uciia unCcxoaos.

OCHOBC

B nosceonesnoti srcuznu u npu uzyuenuu opyeux
npeomemos:

OIICHUBATh U CPABHHUBATH B MPOCTHIX CITyJasiX
BEPOSITHOCTH COOBITUH B pealTbHON KU3HH;

YUTaTh, COMIOCTABIIATH, CPABHUBATH, HHTEPIIPETHPOBATH B
NPOCTBIX CIIy4YasiX peajbHbIC JaHHBIC,
MIPEJICTABJICHHBIC B BUJIC TAOJUII, TUArpaMM,
rpauKoB

NOHUMAMb CYyMb 3aKOHA DONLUUUX YUCET U BbLOOPOYHO20 MeMOOd
usMepeHus 6eposIMmHOCmel;

umems npedcmasienue 06 yCi08HOU 8ePOSIMHOCIU U O NOJHOU
BEPOSIMHOCMU, NPUMEHAMb UX 6 PEeUeHUU 3A0aY,

uMemsb npedcmasiienue 0 8aNCHbIX YACMHBIX BUOAX PAChpedeneHUll
U NPUMEHAMb UX 8 peuleHUl 3a0al;

—  uUMemb NpeoCmasieHue O KOPpeisyuu CHyYatHblX GelUYUH, O
JIUHELHOUL pecpeccuul.

B nosceonesnoti scuznu u npu uzyueruu Opyeux npeomemos:

—  BIYUCTAMb WU OYEHUBAMb BEPOSIMHOCTNU COObIMULL 8 PEAbHO
JICU3HU,

—  8blOUPamMb NOOX00sUUe MeMoObl NPeOCmasieHus U 0opabomku
OaHHBIX,

—  yMemb peulamv HeCLONCHble 3a0ayu HA NpUMeHeHue 3aKOHd
OONLUUX YUCeT 8 COYUONOUU, CIPAXOBAHUU, 30PABOOXPAHEHUL,
obecneueHuu 6E30NACHOCMU  HACENEHUs 8 YPe36blYAlHbIX
CUMYaAyUsIx

Texcmoeuvie
3a0auu

Pemate HecoKHBIE TEKCTOBBIE 33/1a4M Pa3HBIX THUIIOB;

— aHaJM3MPOBATH YCIOBUE 33/1a4H, TPU HEOOXOTUMOCTH
CTPOUTH JIJIS €€ PEIIeHUs MAaTEMAaTUYECKYIO0 MOJIETh;

— TIOHUMaTh W WCIOJb30BaTh [UJISl PEIICHHS 3a]adu
uH(pOpMAaIIKIO, TPEJICTABICHHYIO B BUJE TEKCTOBOU U
CMMBOJILHOM 3amuCH, CXeM, TaOJull, Jauarpamw,
rpaduKoB, pUCYHKOB;

— JEUCTBOBaTh IO aITOPUTMY,
YCJIOBHH 33]1a4H;

— HCIOJI30BaTh
pELICHUH 3a1a4H;

— paboTtaTh ¢ W30BITOUYHBIMH YCIOBHUSIMH, BBIOHpAs U3
Bceld wHGpOpMAIMKU, JaHHBIE, HEOOXOIWMBIE IS
pELIeHUs 3a1a4H;

— OCYIIECTBJISTh HECIOXKHBIA Mepebop BO3MOXKHBIX
pelieHuii, BBIOMpas W3 HUX ONTUMAJILHOE IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM B YCIIOBHH;

COACpKalICMyCsd B

JIOTUYECKHE  PACCYXJICHUA  IpHU

—  Pewamv 3a0auu pazuwblx munos, 6 mom uucie 3a0ayu
NOBbIUEHHOU MPYOHOCMIL,

—  guIOUpamv  ONMUMANbHLIL — Memoo 3a0auu,
paccmMampuseas paziuyHvle Memoobi,

—  cmpoumv MoOelb peuleHus 3a0a4u, npo8oOUMsb 00KA3amelbHble
paccyicoenus;

—  pewambs 3a0ayu, mpebdyrowue nepedbopa 8apuanmos, npoeepKu
VC08uUll, 8b100pa ONMUMATLHO20 Pe3yIbmama,

—  aHanU3UpOBaAmMb U  UHMEPNPemuposanms
KOHmeKcme — YClogus — 3a0avu,  bloupamy
npomugopedaujue KOHMeKcmy;,

—  nepesooumv npu peuweHuu 3a0adu uHgopmayuio U3 0O0HOU
Gopmbl 6 Opyeylo, UCNONL3YS NpU HEOOXOOUMOCMU CXeMbl,

mabauysl, epaguxu, ouazpammol;

PeuleHuA

pe3yiomamsl 8
pewienus, He

B nogceonesHotl sHcuznu 1 npu usyueHuu Opyeux npeomemos.:
—  pewamv npakmuieckue 3a0aqu u 3a0a4u u3 opyeux npeomemos




— aHAIM3HPOBAaTh W WHTEPIPETUPOBATH TOJTYYCHHBIC
pelieHrsT B KOHTEKCTE YCJIOBHSI 3aJlayd, BLIOUPAThH
pelIeHHs, He TPOTHBOPEYAIUE KOHTEKCTY;

peraTh 3a/1a4d Ha pacyeT CTOMMOCTHU HOKYTIOK, YCIIYT,
MOE3/IO0K H T.IL.;

pelIaTh HEeCIOKHbBIE 331a9H, CBI3aHHBIC C JOJICBBIM
y4acTHEM BO BJaJIeHUH (GUPMOH, IPEIIPUATHEM,
HEJBIKUMOCTBIO;

pelaTh 3a/1a4uv Ha MPOCThIE MPOLIEHTHI (CUCTEMbI CKHIOK,
KOMUCCHH) U Ha BBIYUCIICHUE CIIOKHBIX MTPOIIEHTOB B
pa3IMYHBIX CXeMaX BKIIAJIOB, KPEAUTOB H UTIOTEK;

pelaTh NPaKTHICCKHUE 3a]]a4d, TPeOyroIne
UCIIOJIB30BaHUS OTPUIIATEIIHHBIX YHCEN: Ha
oTpenieNieHue TeMIepaTyphl, Ha OIpeesieHIe
MIOJIOXKCHHS HAa BPEMEHHOM OCH (JI0 HaIllel bl U
MOCJIe), Ha JIBM)KCHUE JCHEKHBIX CPEICTB
(mpuxoj/pacxon), Ha onpeaeaeHUE TITyONHBI/BBICOTHI
U T.IL;

MCIOJIb30BaTh MOHATHE MacIiTada sl HAXOXKICHUS
pacCTOSIHUMN W JUTMH HA KapTaX, TUTaHaX MECTHOCTH,
TTaHaX TIOMENICHHH, BEIKPOHKax, MpU paboTe Ha
KOMIIBIOTEPE U T.II.

B nosceonesnoil sicuznu u npu uzyuenuu opyeux
npeomemos:

— pemarb  HECIOXKHBIC  TMPAKTUYCCKUE  3aJ[ayH,
BO3HHUKAIOIIIKE B CUTYAIUSIX OBCEAHEBHON KU3HU

I'eomempus

OnepupoBath Ha 6a30BOM ypOBHE MOHATHUAMU: TOUKA,
npsiMasi, MIO0CKOCTh B IPOCTPAHCTBE, MAPAIIIEIBHOCTh
U TICPIICHINKYJISIPHOCTD IPSIMBIX H TIIIOCKOCTEH;

pacrno3HaBaTh OCHOBHBIE BUbl MHOTOTPDAHHUKOB
(Ipu3Ma, mupaMuIa, MPSIMOYTOIBHBINA
napasuienenumnen, Kyo);

M300paxkaTh H3ydaeMble (UTYPHI OT PYKH U C
MPUMEHEHHUEM MIPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB;

Jenath (BHIHOCHBIC) IMJIOCKUE YEPTEKH U3 PUCYHKOB

Onepuposams NOHAMUAMU. MOYKA, NPAMASL, NIOCKOCHb 8
nPOCMpPancmee, NapaiielbHOCMb U NEPREHOUK)ISIPHOCHTb
NPAMBIX U NIOCKOCMEIL;

npumMensims OJisl peueHuUst 3a0ay 2eomempuieckue hakmol, eciu
VCIL08USL NPUMEHEHUsL 3A0aHbL 8 IBHOU hopme;

pewams 3a0ayu Ha HAX0HCOeHUe 2eOMEeMPUUECKUX BeIUYUH NO
00pazyam uil aneopumMam;

oenamsb (8bIHOCHbLE) NIIOCKUE YEPMENCU U3 PUCYHKOE 00bEMHbIX
Quyp, 8 mom uucie pucosams U0 céepxy, cOOKy, Cmpoums




IPOCTBIX 00BEMHBIX (PUTYpP: BH]I CBEPXY, COOKY,
CHH3Y;

M3BIIEKATh HH(OPMAIIHIO O TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypax, MpenCTaBICHHYIO Ha
yepTeax U pUCyHKax;

npUMEHSTh Teopemy [ludaropa npu BeIYUCICHUN
AIIEMEHTOB CTEPEOMETPHUECKUX (DUTYD;

HAXOJUTh OOBEMBI U ILIONIAIU TIOBEPXHOCTEH
NPOCTEUIINX MHOTOTPAHHUKOB C IPUMEHEHUEM
dopmyu;

pacro3HaBaTh OCHOBHBIC BH/IbI TEJI BpaleHHUs (KOHYC,
nuauHAp, cdepa u map);

HAXO/UTh OOBEMBI U TLIOLIAIU TIOBEPXHOCTEH
NPOCTEUIIIMX MHOTOTPAHHUKOB M TEJI BPALIICHHS C
pUMEHEHUEM (HOPMYIL.

B nosceonesnoil srcuznu u npu uzyueHuu opyaux
npeomemos:
COOTHOCHUTH aOCTpaKTHBIE TEOMETPUUYECKUE TTOHATUS U

CeyeHUsl MHO202PAHHUKO8,

U361eKamMsb, UHMEPRPEMUPOBaAms U NPeodPa308bl8ams
ungopmayuro o ceomempuyeckux ueypax, npeocmasieHHyo
Ha Yyepmesicax;

npUMeHsamb 2eomempuyeckue Qaxmol 0 peuleHus 3a0ay, 8 mom
yucie npednonacaruux HeCKOIbKO Uae08 peulenusl,

ONUCHIBAMb 83AUMHOE PACNONONHCEHUE NPAMBIX U NIOCKOCMEl 8
npocmpancmee;

Gopmynuposams ce0licmea u npusHaKu ueyp;

O00KA3bIBAMb 2e0MempPUuiecKue YmeepiucOeHus;

enadems CMaHOApmMHoU Kiaccupurayuel npocmpaHcmeeHHbIxX
Gueyp (nupamuovl, npuzmul, napaiienenuneowl);

Haxooums 06veMbl U NIOWAOU NOBEPXHOCMEU 2e0MEeMPUTEeCKUX
mejs ¢ npuMeHeHuem Qopmyi,;

BbIYUCTIAMND PACCMOAHUSA U Y2llbl 8 NPOCPAHCIEE.

B nosceonesnoti scuznu u npu uzyuenuu Opyeux npeomemos:
UCNONIL308aMb CEOUCMBA 2e0MEMPUYECKUX hueyp OJis peuleHus]
3a0ay NPaKmu4ecKo20 xapakmepa u 3a0ay u3 opyaux ooracmeti

(dakThl ¢ peabHBIMH KU3HEHHBIMH 00bEKTaMHU U 3HaHUU
CUTYaLUsIMU;
HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
reoMeTprUUecKuX (pUryp /Ui perieHns TUIIOBBIX 3a/1a4
MPAKTUYECKOTO COJIEPIKAHNUS;
COOTHOCHTB IUIOIIAIN IOBEPXHOCTEN TEl OJUHAKOBOU
(GopMBI pa3IM4HOTO pa3Mepa;
COOTHOCHUTB 0OBEMBI COCYI0B OJJMHAKOBOM (HOPMBI
Pa3INYHOTO pa3Mepa;
OlLleHUBaTh (HOpPMy MPABUILHOIO MHOTOTPaHHUKA TIOCTIe
CIMJIOB, CPE30B U T.II. (OIPENEATh KOJIMUECTBO
BEPIINH, pedep U rpaHeil moyueHHbIX
MHOTOTPaHHHUKOB)
Bexmopbtu | — OnepupoBath Ha 0a30BOM yYpOBHE TOHATUEM | — Onepuposamv — NOHAMUAMU — 0eKAPMOGbl  KOOPOUHAMbL 8
Koopounam JI€KapTOBBI KOOPJAUHATHI B IPOCTPAHCTBE; npocmpancmee,  GeKmMop,  MOOYIb — 6eKMOpd,  PABEHCMBO
bl 6 — HaxOAMThb  KOOpAMHATBl  BEpIIMH  Kyba H 6EKMOPO8, KOOPOUHAMbL 6EKMOPA, Y201 MedHCOy BeKmopamu,




npocmpanuc IPSMOYTOJIBHOTO Mapajuiesienuneia CKAAIPHOE NPOU38e0eHUe 8eKMOPO8, KOITUHEAPHbIE GEKMOPbL,
mee HAXo0Umsv paccmosnue Mexcoy O8YyMsA MOUYKAMU, CYMMY
8EKMOPO8 U NpousseoeHue 6eKmopa Ha YUCIO0, Y201 MeHcOy
8eKMOpamu, CKausipHoe npouzeedenue, packiaobiéams GeKmop
1O 08YM HEKOJIUHEAPHBIM 8eKMOPAM,
3a0aeamsv NIOCKOCMb YpasHeHueM 6 O0eKapmosol cucmeme
KOOpOUHam;
peuwiamsb npocmeniiue 3a0a4u 66e0eHuemM 6eKmopHo20 bazuca
Hcemopus OnwuceIBaTh OTIEIBHBIC BBIJAIOIINECS PE3YJIbTATHI, IIpeocmasnsame 6K1A0 8b10AIOWUXC MAMEMAMUKOS 8 PA3EUMUE
Mamemamux MOJIyYEHHBIE B XOJI€ PAa3BUTUS MaTeMAaTUKH Kak MamemMamuKy U UHbLX HAYYHbIX obnacmetl;
u HayKH, NOHUMAMb POjib Mamemamuxu 6 passumuu Poccuu
3HATh MPUMEPHl MATEeMATUYECKUX OTKPBITHA U WX
aBTOPOB B CBSI3M C OTEYECTBEHHOM M BCEMHPHOHU
HCTOpUEH;
MOHMMATh POJIb MAaTEMAaTUKH B pa3Butuu Poccuu
Memoow [IpuMeHsSTh W3BECTHBIE METOJABI MPU  PEUICHUH Hcnonvzoeams  ocHogubie  Memoovl  00KA3amenbCcmad,
Mamemamux CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a]1a4; npo8OOUNb 00KA3AMENLCIMEO U BbINOIHAMb ONPOBEPHCEHUE,
u 3aMe4yaTh M XapaKTepPH30BaTh MaTeMaTUYECKHE NPUMEHAMb OCHOBHblE MemoObl PeuleHUs MamemamuyecKux
3aKOHOMEPHOCTH B OKpY’Karollel A1eHCTBUTEIbHOCTH; 3a0ay;
MIPUBOIUTH MIPUMEPHI MaTeMaTHYeCKHX Ha OCHO8e MamemMamuyecKux 3aKOHOMEpHOCmell 8 Npupooe
3aKOHOMEPHOCTE B TpPHUpPOJIE, B TOM YHCIE Xapaxkmepuzoeams Kpacomy U COBEPUIEHCIBO OKPYHCAIOUIe20
XapaKTepU3YIOIIMX  KpPacoTy H  COBEPIIECHCTBO MUPA U NPoU3BedeHUll UCKYCCmed,

OKpY’KaloIllero MUpa 1 Mpou3BeIeHUN UCKYCCTBA

cpedocmea U
npu - peuleHuu

NpUMEHAMb — npocmeuwiue  nPocpammHbvle
971eKMPOHHO-KOMMYHUKAYUOHHbIE — CUCEMbl
Mamemamuyeckux 3a0a4




2. Cogep:xanue yueOHOr0 nmpeamMera

Conep:kanue Kypca ajare0pbl 1 HA4aJ MATEMATHYECKOr0 aHAJIN3a
B 10 ki1acce

JleicTBUTEIbHBIE YHCJIA
[TonsTue nenicTBuTENbHOrO umcna. MHoOxkecTBa uucen. Meron marematmueckod wHaykuuu. [lepectaHoBku. PasmemnieHus.
Coueranusi.
PanuoHnajibHbIe ypaBHEHHS] M HEPABEHCTBA
Panmonansubie BoipakeHus. opmynsl 6nHomMa HbioToOHA, CyMMBI M pa3HOCTH cTeneHeil. Parmonanbueie ypaBHeHUs. CHUCTEMbI
palMOHANBHBIX YpaBHEHUN. MeETo[ MHTEPBAJIOB PELICHUS HEPABEHCTB. PalmoHanbHble HEpaBeHCTBA. HecTporue HepaBeHCTBaA.
CucTteMbl pallMOHaIbHBIX HEPABEHCTB.
Kopensb cTenenn N
[Tonstne ¢ynkmmm u e€ rpaduka. Dyakmus Yy = X'. Ilonarue kopHs crenernn N. KopHM YeTHON M HEYETHON CTETCHH.
Apudmernueckuii kopeHb. CBONCTBa KOpHEHN CTENeHH N.
CreneHb MOJI0KUTEIBHOI0 YHCJIA
Crenenp ¢ panMOHAIBHBIM TNOKa3aTeneM. (CBOMCTBA CTENEHM C pAMOHAIBHBIM TNoKazareneM. Ilomatue npenena
MOCJIeI0BaTeIbHOCTH. beckoHeuHo yObIBaroias reomeTpuueckas nporpeccud. Yucino e. IloHaTHe cTeneHn ¢ uppanuoHaIbHbIM
nokasateneM. [lokazaTenbHas GyHKUHS.
Jlorapugmbi
[Tonsitue norapudma. Croricta norapudmos. Jlorapupmudeckas QyHKIIus.
IHoka3zaTesbHbIE U JIorapupMUUYecKre YPABHEHHUS U HEPABEHCTBA
[Ipocreitmue nokazarenbHbie ypaBHeHUs. [IpocTeitiue norapudpMudeckre ypaBHeHHsI. Y paBHEHUS, CBOSIINECS K MPOCTEHIIINM
3aMeHO HewsBecTHOro. [IpocTeiimue TmoOKa3aTenbHBIE HepaBeHCTBA. [Ipocreiimue morapudmMuvecKkue HEPaBEHCTBA.
HepasencTsa, cBoAsIIMECS K TPOCTEUIIINM 3aMEHOW HEU3BECTHOTO.
Cunyc, KOCHMHYC yrJia
[Tonsitue yrma. Pagumannas mepa yria. OmpeneneHue cuHyca M KocwHyca yria. OcHOBHbIE (GopMyNbl i Sina U COS Q.
Apkcunyc. ApKKOCHHYC.
TaHreHc ¥ KOTaHI'eHC yrJia
Omnpenenenve TaHTeHca U KoTanreHnca yriaa. OcHoBHbie popmyibl 1iis tga u Ctga. ApkTaHreHc. ApKKOTaHTEHC.



DopMyJIbl CII0KEHUS

Kocunyc pazHOCTH U KOCHUHYC CYMMBbI JABYX YIJ10B. DOpMyJibI JUisl JOTMOJHUTENBHBIX YIJIOB. CHHYC CYMMBI U CHUHYC Pa3HOCTH
nByX yriioB. CyMMa U pa3HOCTb CUHYCOB U KOCHUHYCOB. DOpMYJIbI JJIsl IBOMHBIX U MOJIOBUHHBIX yTi0B. [Ipou3BeieHre CUHYCOB
1 KOCUHYCOB. @OpMYIIBI JIJI1 TAHT€HCOB.

Tpuronomerpuvyeckue GyHKIMHA YUCJIOBOT0 aPryMeHTA

Oyukmus Y = Sin X. @yHkus Y = c0S X. dyHkus y = tg X. dyHKIUsA Y = Ctg X.

Tpuronomerpuyeckue ypaBHeHHsI 1 HEPABEHCTBA

[Ipocremme TPUroHOMETPUUECKUE YPABHEHHUSI. Y PABHEHUS, CBOIAIIMECS K IPOCTEUIIMM 3aMEHOU HEU3BECTHOTO. [ [puMenenue
OCHOBHBIX TPUTOHOMETPUYECKUX (OPMYIT JIJIsl pellieHus ypaBHeHUuH. OAHOPOIHbIE YPABHEHHUS.

JJIeMEHThI TEOPUH BEPOSATHOCTEI

BepositHocTh coObITHs. [ToHATHE BEpOATHOCTH COOBITHS. CBONCTBA BEPOSITHOCTEH COOBITUH.

Conep:kanue Kypca ajare0pbl 1 HA4aJI MATEMAaTHYECKOr0 aHAJIHU3a

B 11 kiacce

DYyHKUUHA U UX TPaPUKH

OnemenTtapubsie QyHkiuu. OO6nacth ompeaeneHus U o0sactb u3MeHeHus (QyHkiuu. OrpaHuyeHHOCTh (QYHKIHUUA. YETHOCTS,
HEYETHOCTh, MEPUOAMYHOCTh GyHKIMA. [IpomexxyTku Bo3pacTaHusi, yObIBaHWS, 3HAKOMOCTOSHCTBA W HYyJIH (QYHKIIUU.
HccnenoBanne (QpyHKUUMHA W TOCTPOCHHE HMX TpaHUKOB 3JIEMEHTAPHBIMU MeTogaMu. OCHOBHBIE CIOCOOBI NpPeoOpa3zoBaHUs
rpadukoB. I'paduku pyHKM, conepxammx Moayiu. ['paguku cioxHbIX QyHKIUH.

IIpeaea pyHKuUMHU M HENIPEPbLIBHOCTH

[Tonsarue npenena ¢pynkuuu. OgHocTopoHHUE npenenbl. ColicTBa npeaenoB GyHkuuid. [loHsITHE HENPEepHIBHOCTH (DYHKIIUU.
HenpepbIBHOCTD 31eMEHTapHbBIX PYHKIUH.

Ooparnbie pyHKUMHU

[Tonsitue 006 oOpatnoit (ynkuu. B3aumuo oOpatnbie (yHkiuu. OOpatHble TpuroHoMeTpuueckue (yHkiuu. [Ipumepsl
MCIIOJIH30BaHUSI OOPATHBIX TPUTOHOMETPUUECKUX (DYHKITHIA.

IIpousBoaHas

[Tonsitue mpousBomuoit. [Ipon3BogHAas CyMMBI, IPOU3BOIHAS pa3HOCTH. HempephlBHOCTH (hYHKIMIA, UMEIOIMNUX MPOU3BOIHYIO.
Huddepennman. [IponsBoanas npousBeneHus. [IponsBonnas gyactHoro. [IpousBognbie snemeHTapubix Gynkmuii. [IponsBogHas
CJIOKHOM (PYHKITUH.

IIpuMeHeHMe NPOU3BOIHOM



MakcumyMm U MUHUMYM (QYHKIIMU. YpaBHEeHUE KacatenbHol. [Ipubmmkennsie Beruncienus. Bozpactanue u yobiBaHue GyHKIUMN.
[Ipon3BoaHBIE BBICHIUX MOPSAKOB. DKCTpeMyM (YHKIUU C €IWHCTBEHHOW KPUTHYECKOW TOUKOW. 3aqaud Ha MaKCHUMyM H
MUHUMYM. AcuMnTOThI. [[pobHo-nmuueliHas ¢pynkius. [loctpoenue rpadukoB GyHKIUI ¢ IPUMEHEHUEM MTPOU3BOTHBIX.
IlepBooOpa3Hasi U HHTErpas

[TonsTue mepBooOpasHou. [lnomans kpuBodMHENHHON Tpanenuu. OnpeneneHHbli uHTErpai. [IpubnmxeHHOE BBIYHCICHHUE
onpeneneHHoro uurerpaia. @opmyna Hetorona-JIeiiOnnna. CBoiicTBa ONPEAEIEHHOr0 HHTErpaa.

PaBHOCWIBHOCTH YPABHEHUH 1 HEPABEHCTB

PaBHOCUIIBbHBIE TpeoOpa3oBaHusl ypaBHeHU. PaBHOCHIIbHBIE TpeoOpa30oBaHKs HEPABEHCTB.

YpaBHeHUs-CJIeACTBUA

[lonsiTue ypaBHeHuUsA-ciencTBUSA. Bo3BeneHue ypaBHEHHs B UETHYIO cTerneHb. [loTeHuupoBanre norapupMuyecKux ypaBHEHUI.
Hpyrue npeobpa3oBaHusl, NPUBOASIINE K YPABHEHUIO-CIIEACTBHUIO.

PaBHOCHIBHOCTH YPABHEHHMH M HEPABEHCTB CUCTEMaM

OcHoBHbIe TIOHATHUS. PelieHue ypaBHeHMI ¢ moMoinbio cucteM. YpaBHeHus Buma f(a(x)) = f(H(X)). Pemenne HepaBeHCTB c
nomorisio cucreM. HepaBenctsa Buna f(a(x)) > f(3(X)).

PaBHOCHIBHOCTH YPABHEHUH HA MHOKECTBAX

OcHoBHBbIE OHATHS. Bo3BeieHNE YpaBHEHNSI B UETHYIO CTEIIEHb.

PaBHOCHJILHOCTH HEPABEHCTB HA MHOKECTBAX

OcHoBHbIe NOHATHS. BOo3BeieHNE HEPABEHCTB B YETHYIO CTEMNEHb.

CucremMbl ypaBHEeHHMH C HECKOJIbKUMM HEU3BECTHHIMU

PaBHOcuiibHOCTB cucteM. CucreMa-cieacTBue. MeTo/1 3aMEeHbl HEU3BECTHBIX.

Conepxanue kypca reomerpuu B 10 kiacce

HexoTopsle cBeleHUs U3 INIAHUMETPUM

VYTIIbl U OTPE3KH, CBSI3aHHBIE C OKPYKHOCTBIO.

Pewenne tpeyroibHUKOB

YeTpIpEXyTrOabHUKN

AKCHOMBI CTEpeOMETPHUHU U UX CJIEICTBUS

IIpenmet crepeomeTpuun. AkcuoMbl ctepeomeTpun. CraeacTBus U3 akcuoM. OCHOBHBIE MOHSTHSA CTEPEOMETPUU (TOUKa, MpsiMas,
MJIOCKOCTh, IPOCTPAHCTBO). [IprMeHeHne akCuOM CTEpEOMETPUU U UX CIEACTBUM MPU PEIISHUN 3a7a4.



ITapajuieJbHOCTh NPAMBIX U IUIOCKOCTEH

B3auMHoe pacnonoxeHue nOpsSMbIX B HOpocTpaHcTBe. llepecekaromuecs W mHapajjiesbHbIE NOpPSIMbIE B MPOCTPAHCTBE.
[TapannensHOCTh MpsAMON U MIIOCKOCTH. CBOICTBA M MPU3HAK MApPaUICIIBHOCTH MPSMONW M TIOCKOCTU. CKpelMBaroIMecs
npsMble. YTOJI MEXIy MNPSMBIMH B IMPOCTPAHCTBE. YTOJ MEXAY CKPELIMBAIOMIMMUCS NpsMbIMH. B3anMHOe pacnosioxkeHue
psAAMBIX B IpocTpaHcTBe. [lapamensHOoCTh 1uiockocTel. [Ipr3Hak M CBOMCTBA mapauleNbHOCTH IUIOCKOcTeH. IlapamnensHoe
npoekTtupoBanue. M300paxkeHue MpoCTpaHCTBEHHBIX Quryp. TeTpasap u mapajuienenunen u ux 3aeMeHTsl. Beprmnel, pedpa,
rpanu. M3o0pakeHnue Terpasapa, napaenenumneaa. CeueHus MHOTOTPaHHUKOB.

[HepneHAMKYISAPHOCTH NPAMBIX U IJIOCKOCTEH

[lepneHAUKYISIPHOCT MNPSAMBIX B NPOCTpPAaHCTBE. llepneHAuKyIsspHOCTH NpsIMOM M IUIOCKOCTH. CBOMCTBA M INpPU3HAK
NEPIEHANKYJIIPHOCTH NPSIMOW M IIOCKOCTH. IleprieHauKymnsp W HakIOHHas. PaccTosHHE OT TOYKH O IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSAMBIMH, OT IPSIMON 10 IJIOCKOCTH. PaccTosiHre Mexay napajuiesIbHBIMU IJIOCKOCTSIMHU. Teopema o Tpex
MEPIEHAUKYJISIpax. YToJl MEXAYy NPsIMOW U IUIOCKOCTBIO. JIByrpaHHBIA YroJj, JUHEHHBIA Yroja ABYrpaHHoro yria. [lnomans
OpPTOTOHAJIBHOW NMPOEKIHUHA MHOIOYTrojbHUKA. [lepneHauKysipHOCTE IIocKocTel. [Ipu3HaK M CBOMCTBA NEPHEHAMKYJISPHOCTH
nByx miockocteit. Ky6. Ceuenus kyoa.

MHOrorpaHHUKHU

[lonsiTue MHOrOrpaHHuka. BepimHsl, pedpa, rpaHu MHOTOrpaHHuka. Pa3zBepTka. Beinmykible MHOrOrpaHHUKA. MHOTrorpaHHbie
yrabl. Teopema Diinepa. [Ipusma. [Tupamuga. OcHoBanue, 60KOBbIE pedpa, BbICOTa, OOKOBAasi HOBEPXHOCTh MPU3MBbI M ITMPAMHU/IBI.
[Ipsimas, HakJIOHHAs ¥ MpaBwiIbHAs pu3Mbl. CeueHue mpu3Mbl U nupaMubl. TpeyronabHas nupamuaa. [IpaBunpHas nupamuaa.
VYceuennas nupamuga. CumMmMmeTpusi B Ky0Oe, B mapasuiesienuiene, B npu3Me, B nupamujie. [loHsTue 0 cuMMETpHUH B IPOCTPAHCTBE
(ueHTpanpHas, oceBas, 3epkaibHas). llpumepbl cuMMmeTpuid B OKpyxkaromem Mupe. llpencraBieHue o MpaBUIBHBIX
MHOTOTpaHHHKAX (TeTpa’ap, Ky0, OKTadp, J0/1eKadip, HKOCAIP).

BekTopsl B mpocTpaHcTBe

Bekrtopsl B mpocTpancTBe. Moiyinb BekTopa. PaBeHCTBO BEKTOPOB. CJIOKEHHE U BEIUMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
yucino. KommHeapHblie BekTopbl. KomriaHapHble BEKTOpBI. PasiioxkeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
IIpaBuno mapamienenunena. PaznoxeHne BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.

Conepxanue kypca reomerpuu B 11 kiacce
MeTo KOOPAMHAT B IPOCTPAHCTBE



IIpssMoyrosibHast cucTeMa KOOPAMHAT B IIPOCTpaHCTBE. JleKapTOBBI KOOpPAMHATHI B IpocTpaHcTBe. KoopawHATBI TOYKM H
KOOpJIMHATHI BeKTOpa. CBs3b MEXAY KOOpAMHATAMU BEKTOPOB M KOOpAuMHATaMu Toyek. lIpocreiimme 3amaun B KOOpAMHATAaX.
dopMyIia pacCTOSIHUS MEXIY ABYMS TOUKAMH. Y paBHEHHE INIOCKOCTH. DopMysia pacCTOSHUS OT TOYKH JI0 INIOCKOCTH.

VYron mexny BekTopamu. CKalsipHOE MPOU3BEICHUE BEKTOPOB. BhIUnCIEHNE YITIOB MEXAY NPAMBIMU U IIIOCKOCTAMU. [loHATHE
0 CUMMETpHH B ITpocTpaHcTBe. LlenTpanbHas, oceBas u 3epkanbHas cumMmerpun. [lapannensaeiii nepenoc. Illpumepsl cummerpuii
B OKPY’KaIOIIEM MHpE.

Huaunap, koHyc, map

Tema nm mnosepxHoctn BpamieHus. [lwmanap. ®opmyna miomaaun noBepxHocTH LuiauHApa. Konyc. dopmyna momanu
MOBEPXHOCTU KOHyca. YceueHHbIM KoHyc. OCHOBaHUS, BbICOTa, OOKOBas MOBEPXHOCTb, OOpasymomias, pa3BepTka. OceBble
CEYECHMS U CEUYCHHS, NTapaJlICIbHbIE OCHOBAHUIO.

Cdepa, map u ux ceueHus. YpaBHeHue cheprl. BzaumHoe pacnonokenue chepbl U miaockoctu. KacarenbHasi MIOCKOCTh K
cdepe.

O0bembI TE

[Tonsitue 00 006beme Tena. OTHoLIEHHE 00BEMOB MOAOOHBIX TEJ.

@®opMynbl 00beMa Ky0a M MPSMOYTOJIBHOTO Mapajuiefienunesa, Npyu3Mbl, UUIUHApPA. Briuncienue o0ObeMOB T€I C MOMOUIBIO
ompenesieHHoro uHTerpaina. O0beM HakJIOHHOW TpusMmbl. Popmyna odbema mupamuibl U KoHyca. Dopmyna oObema Iiapa.
OO0beM 11apoBOro CErMEHTa, apOBOIo CJI0S U MAapoBoro cekropa. dopmyna miomaau chepsl.

Hrorosoe noBropenue kypca reomerpun 10-11 kiaccon

AkcuoMbl crepeoMerpud. IlapamnensHocTh npsMbIX. [lapammensHOCTh TPsAMON M IIOCKOCTH. CKPEIMBAIOIIMECS MPSIMBIE.
[TapamtenbHOCTH TIOCKOCTEN. [lepneHANKYIAPHOCTE MPSIMOM U IUIOCKOCTU. TeopeMa O Tpex NEPHNEHIUKYISApax. YTOI MEXIy
MpAMON U IUIOCKOCTBIO. [IByrpanHbiii yrou. lleprneHauKyIspHOCTh IUIOCKOCTEW. MHOIOTpaHHUKU: MapajulelienuIie], npu3ma,
nupamuaa. [lnomanu ux noBepxHocTed. Bektopsl B mpoctpancTBe. JleiicTBus Haa BekTopamu. CKalasipHOE MPOU3BEACHUE
BeKTOpOB. LlmnmmHap, koHyc, map u miomaan ux noBepxHocted. OObembl Ten. KomMOMHAaIMK ¢ BIMCAaHHBIMHU U OMMCAaHHBIMU
chepamu.



Temamuueckoe nnanuposarue no mamemamuxe 6 11 a,6 knaccax na 2022- 2022yu. 2.
(34 neoenu 5 u. 6 neoenro; ecezo 170 uacos).

bazoBblii ypoBeHb.

(vueonuxu C. M. Huxonvckozo, JI.C. Amanacana)

BpiOpaH BapuaHT CHHXPOHHO-NAPAJLJIEIbHOI0 H3YUYEHHSI MATEeMATHKH.

HaumMenoBanue

pa3aenoB

Aara jJara
AJTEBPA KJ1ace I'EOMETPHUA KJ1ace
11 2,0 11 a,0
. % Tema 4achbl Tema 4achbl
£
MeToa KOOPAUHAT B IpocTpaHcTBe 18 4
1. [TpsmMoyronbHas crucTeMa KOOpAHHAT B 1.09
MPOCTPaHCTBE, M.46
2. KoopauHatel BekTopa, .47 2.09
IloBTOpenue (44.)
3. [ToBTropenue kypc anredpsl 10 kiacca 5.09
4. [ToBropenue kypc anredpsl 10 kimacca 6.09
S. [ToBropenue kypc anredpsl 10 kiacca 7.09
6. Pemenwne 3amay. JIeiicTBUS HaJl BEKTOPAMH 8.09
7. KonTpoJsbHnas pabora Nel (BxoaHoii cpe3) 9.09
8. KonTtpoJubHas padora Ne2 «BxoaHoii cpe3» 12.09
Auaredpa. ®yHKIHMHU U X rpapuku (64.)
9. OnemenTapHble QyHKuuu. ['paduk pyHKIMU. 13.09
10. OO6macTh ornpeesieHust © MHOXECTBO 14.09
3HayeHud. OrpaHNuEeHHOCTh (PYHKIMH
11. CBs13b MEXTy KOOPJAMHATAMU BEKTOPOB U 15.09
KOOPJAMHATAMH TOYEK, .48
12. [Tpocreiimme 3agaun B KOOpIUHATAX, 16.09
.49
13. YeTHOCTH ¥ HEYETHOCTH, MOHOTOHHOCTD, 19.09
NEPUOIUYHOCTD (DYHKIMH
14. [TpomexyTKH Bo3pacTaHusi U YObIBaHUS, 20.09




HauOOJIbIIIee U HAMMEHBIIIEE 3HAYCHUS, TOUKU
skcTpemyMa. I'paduueckas nnTepnpeTarus.

15. [Toctpoenne rpadukoB HyHKIMIA, 3aJaHHBIX 21.09
pasnuuHbIMH criocobamu. [Ipumepst
(YHKIMOHATIBHBIX 3aBUCUMOCTEH B PeabHbIX
Ipoleccax U sIBICHUSX.
16. [Ipocreitmue 3a1auu B KoopauHaTax, n.49 22.09
17. Pemenue 3amau 23.09
18. [IpeoOpaszoBanus TpaduKOB: MapaLICITbHBINA 26.09
[EPEHOC, CHMMETPUS OTHOCUTENBHO Ocei
KOOPJWHAT U CUMMETPHS OTHOCHUTEIIBHO
Hayajia KOOpAMHAT, PAcTsSHKEHUE U cxKaTee
BJIOJIb OCEH KOOPJMHAT.
IIpenen pyHKkuum u HempepbIBHOCTH (54.)
19. [Tonstre o mpenene GyHKIUN B TOUYKE 27.09
20. CBoiicTBa peeon 28.09
21. Yron mexay BekTopamu, 11.50 29.09
22. CkayisipHOE MMPOU3BEICHNUE BEKTOPOB,I.S | 30.09
23. [ToHsATHE O HENIPEPBIBHOCTU (YHKIIUU 3.10
24. HenpepbIBHOCTB 3JIeMEHTapHbIX (PYHKIUH. 4.10
25. Pa3pbiBHBIE (DYHKIHH. 5.10
26. CkansipHO€ IPOU3BEIEHUE BEKTOPOB. 6.10
Pemnrenne 3amauq.
217. CkansipHO€ IPOU3BEIEHUE BEKTOPOB. 7.10
Pemnrenne 3amauq.
OopartHnblie pynkuuu (3 4)
28. [Tonsatue obpatHO#t PpyHKIMH. OOMACTD 10.10
orpeJiesieHus 1 001acTh 3HAUE€HUI 00paTHOM
GyHKIUH.
29. I'padux obpatHOl QyHKIMH. CUMMETPUS 11.10
OTHOCHUTEJIBHO MPSAMON y=X.
30. KonTtpouabnasi padéora Ne3 o reme 12.10
«DYHKIUN»
31. Brruncnenue yrioB Mex1y NpsIMbIMU U 13.10

IUIOCKOCTSIMH, I1.52




32. IToBTOpEHME TEOpUH, PELIEHHUE 3a/1a4 110 14.10
Teme «BekTopb»
IIpousBoanas (94)
33. [TonsTHE O MPOM3BOIHOMN HYHKIINH, 17.10
¢bu3nYecKuil 1 reOMETPUIECKUN CMBICIT
MIPOU3BOIHOM.
34. [Tpon3BoiHBIE CYMMBI, Pa3HOCTH. 18.10
35. [Ipon3BogHAs TPOU3BEICHUS. 19.10
36. O06o001IeHre MaTepraa 1mo TemMe 20.10
«Bexkropbi». [loaroroBka k KOHTPOIBHOU
paborte.
37. KonTpoJsbHas pabora Ned . BekTopsl 21.10
38. [Ipou3BoHAs YaCTHOTO. 24.10
39. [Tpon3BOIHBIC OCHOBHBIX AJIEMEHTAPHBIX 25.10
byHKIUH
40. [Ipown3BoHas CI0KHON (PYHKIIMH 26.10
41. JIBmxkenne, 11.54-56 27.10
42. JIBmwxkenue, 11.57-58 28.10
43. [Ipon3BoHas CI0KHON PYHKIIMH 7.11
44, [IponsBoHbIe 00paTHON QYHKIIUH U 8.11
KOMITO3UIIUH TaHHOW QYHKIIMU C JIMHEHHOM.
45. KountpoabHnas padora Ne5 no reme 9.11
«IIpousBoaHas»
Huaunap, konyc u mwap 16 4
46. [Tonsitue nuauHApa, 1.59 10.11
47. [Tmoniaae MOBEpXHOCTH NWJIMHPA,IT.60 11.11
IIpuMeHeHne NPOM3BOAHOM
48. [Tonsatue nepBooOpa3HOi 14.11




49. [TepBooOpazuas. 15.11
50. [TepBooOpaznas. 16.11
51. [Tnomans MOBEpXHOCTH MUIMHAPA, 11.60 17.11
52. ITonsiTue koHyca, 11.61 18.11
53. [Tnomane KpUBOJMHEWHON TpArCIUH. 21.11
54, [TonsTHe 00 onpeneIéHHOM UHTErpajie KaKk 22.11
TUIOLIAIA KPUBOJIMHEHHOM Tpameluy.
55. ®opmyna Herotona — Jleitbnuia. 23.11
56. [Tnomaas MOBEpXHOCTH KOHYCa, 1M1.62 24.11
o7, Y ceu€HHbI KOHYC, 11.63 25.11
58. [Ipumenenue popmynsl HeroTona — 28.11
JleitOHuUIIa 711 BBIUMCIICHUS TJIOIIAAN
(buryphl, OrpaHUYEHHON JIMHUSMH.
59. ®opmyna HetoTona — JleitOHuna. 29.11
60. CaolicTBa oNpenenéHHOro NHTErpaia. 30.11
61. Cdepa u map. YpaBHenue cdepsl, 1.64,65 1.12
62. B3anmMHuoe pacronoxxenue chepsl u 2.12
IUIOCKOCTH, 11.66
63. [Ipumepsl npuMeHeHHsI UHTerpaia B pu3uke u 5.12
T€OMETPHH.
64. KourpoJabHas padora Ne 6 no reme 6.12
«IlepBooOpazHas»
PaBHOCHJIBHOCTH YPABHEHMI U HEPABEHCTB
(44)
65. PaBHOCHIIbHBIE TpeoOpa3oBaHus YpaBHEHUH 7.12
66. KacarenbHas miiockocTs K cdepe, .67 8.12




67. [Tnomane chepsl, .68 9.12
68. PaBHOCHIIBHBIC TTpEOOpa30BaHUs YpaBHEHUN 12.12
69. PaBHOCHIIBHBIEC TPEOOpa30BaHUsI HEPABEHCTB 13.12
70. PaBHOCUIIBHBIE TTPe0Opa30BaHMs HEPABEHCTB 14.12
71. O6006menne marepuaia mno reme «Purypsl 15.12
BpaiueHusy. [loBropenue Teopuu.
12. Pemenue 3a1ay Ha MHOTOTpaHHHKH, 16.12
WIMH]IP, KOHYC U Iap.
YpaBHenus — ciaeacrsus (7 4)
73. [TonsiTre ypaBHEHUS — CIIEACTBHUSL. 19.12
74. BosBenenue ypaBHEHUS B YETHYIO CTETICHb. 20.12
75. Pemenne uppanroHanbHbIX ypaBHEHUH. 21.12
76. KonTtpouabsnas pa6ora Ne7. Hnaunap, 22.12
KOHYC U 1ap
77. PaOora Hajg ommbOkamu. Perenne 3amad mo 23.12
teme: «{unuHIp, KOHYC U mapy
78. Pemenne nppannoHaabHbIX ypaBHEHUM. 26.12
79. [TorennpoBanue orapuGMUIECKUx 27.12
YPaBHEHUM.
80. Hpyrue npeodpa3oBaHusi, IPUBOIAIINX K 28.12
YPaBHEHMIO — CIIE/ICTBUIO.
81. Pemenue 3anau no treme: «{unuuap, KoHyC 29.12
U IIapy.
82. IToBTOpPEHME BEYIIMX BOIIPOCOB Kypca 30.12
TEOMETPHH 3a MEPBOE MOIYTOIUE.
83. [IpumeHeHne HECKOIBKUX peoOpa3oBaHuil, 9.01

IMPUBOAAIINX K YPABHCHHIO — CJICACTBHUIO




PaBHOCHIILHOCTH YPABHEHHI U HEPABEHCTB
cucremam (8 u)

84. OCHOBHBIE OHSTHS. 10.01
85. Pemrenue ypaBHeHUM ¢ TOMOIIBIO CUCTEM 11.01
O0bémbl Tea 20u.
86. [TousiTue 00bEMa, 11.74 12.01
87. O0BEM MPAMOYTOIBHOTO TIApAJUICTICITUIISIA, 13.01
.75
88. Pemrenue ypaBHeHUM ¢ TOMOIIBIO CUCTEM 16.01
89. Pemrenre HepaBEHCTB ¢ MMOMOIIBIO CUCTEM 17.01
90. Pemrenre HepaBEHCTB ¢ MMOMOIIBIO CUCTEM 18.01
91. O0bEM MPsIMOI TPU3MBL, OCHOBAHUEM 19.01
KOTOPOU SABJISIETCS IPSIMOYT OJIbHBII
TPEeYTroJbHUK, 1.76-77
92. O0bEM IpsiMOI TPU3MBI, 11.76 20.01
93. Vcnonb30BaHue CBOMCTB U IpaMKOB 23.01
(YHKIIUY TIPU PEIICHUN ypaBHEHUN U
HEPaBEHCTB.
94. Vcnonb3oBaHue CBOMCTB U IpaMKOB 24.01
(YHKIIUY TIPU PEIICHUN ypaBHEHUN U
HEPaBEHCTB.
95. N3o0pakeHne Ha KOOPAUHATHOM TIOCKOCTH 25.01
MHOXECTBA PEIICHUI YpaBHEHUN U
HEPABEHCTB C JABYMsI IIEPEMEHHBIMHU.
96. O0béM mIMHIpa, .77 26.01
97. O06bém nunusapa. Pemenue 3agau. 27.01

PaBHOCHJILHOCTH YPABHEHHMH HA




MHO:KecTBax (34)

98. OCHOBHBIE TIOHSITHS. 30.01
99. Bo3Benenue ypaBHEHHS B YCTHYIO CTETICHb. 31.01
100. Pemenue creneHHO-TOKa3aTEIbHBIX 1.02
YpaBHEHUU
101. Brrancnenne 00bEMOB TEIT ¢ TIOMOIIIBIO 2.02
OIPENICIICHHOT0 WHTerpaja, .78
102. O0BEM HAKIIOHHOHW TPU3MBI, 11.79 3.02
PaBHOCHILHOCTH HEPABEHCTB HA
MHOKeCTBaXx . 24
103. OCHOBHBIC TIOHSTHS. 6.02
104. Bo3sBenenue HepaBeHCTB B YETHYIO CTETICHb. 7.02
MeToa npoMeKYTKOB 1JIs1 YPABHEHHUH H
HepaBeHCTB (4 1)
105. YpaBHEHMS C MOLYIISIMH. 8.02
106. O06béM nupamusl, . 80 9.02
107. Pemenne 3anau mo reme «O0BEM TEN 10.02
MHOTOTPaHHHUKAY.
108. HepaBenctBa ¢ MOTYIISIMH. 20.02
109. MeTo MHTEpBaJIOB JUIsl HEMTPEPHIBHBIX 21.02
GbyHKIHUH.
110. KonTtpouabHas pa6ora Ne 8 no reme 22.02

«PaBHOCHJILHOCTD HEPaABCHCTB HA
MHOZKECTBaAX»




111. 0O0béM KoHyca, .81 24.02
112. OO0BEM yCEUCHHOTO KOHYCa 25.02
CucreMbl ypaBHEHUH ¢ HECKOJIBKUMH
HeHu3BeCTHbIMHU (64)
113. PaBHocuiibHOCTB cucteM. Cucrema — 27.02
CJICJICTBUE.
114. OcHOBHbBIE IPUEMBI PEIICHUSI CUCTEM 28.02
YpaBHEHHIA: TTOJICTAHOBKA, alire0Opanmdeckoe
CJIO’)KEHHE, BBEJICHUE HOBBIX TICPEMCHHBIX.
115. Pemenue npocrelmx cucTeM ypaBHEHUH € 1.03
JIBYMsI HCM3BECTHBIMH.
116. Pemenwne 3amaq mo teme «O0beM e 2.03
BpALICHUS
117. KonTpoJsbHas padora Ne9. O6bemMbl Te 3.03
118. N300pakeHre Ha KOOPIUHATHOM TUIOCKOCTH 4.03
MHO’KECTBa PELICHUI CUCTEM ypaBHEHUH U
HEPABEHCTB C JABYMsI IEPEMEHHBIMH.
1109. [IpuMeHeHne MareMaTUYeCcKHX METOAOB s 6.03
pEIICHUS COJIePKATEBHBIX 3a/1a4 U3
pa3IMYHBIX 00JacTel HAyKH U MPaKTHKU.
WuTepnperanus pe3yinbrara, y9eT peabHbIX
OTpaHUYECHUM.
120. KontpoabHnasi padora Ne 10 no teme 7.03
«Cucrembl ypaBHeHHIi H HEPABEHCTBY
121. O0bBéM miapa, m.82 9.03
122. OO06BEM apoBOro CErMEHTA, IIapOBOTO 10.03
CJ1051, IAPOBOr'0 CEKTOpPaA, 1M.83
JIeMeHThl KOMOMHATOPUKH, CTATUCTHKH U
Teopuu BepositHocTei (114.)
123. TabnuaHOE mpeacTaBIeHUE NaHHBIX. 13.03




124. I'paduueckoe npeacTaBiIeHUE JaHHBIX. 14.03
125. TabnuuHoe u rpaduyecKoe IPeICTaBICHNUE 15.03
JTAHHBIX.
126. [Tnomans chepsr, m.84 16.03
127. Pemenue 3amau mo reme «O0BEM 1m1apa. 17.03
[Tnomane chepbiy.
128. YucoBble XapaKTEPUCTUKH PSIIOB JTAHHBIX. 20.03
129. Pemenne KoOMOMHATOPHBIX 3a/1a4. 21.03
130. Pemenne KoOMOMHATOPHBIX 3a7a4. 22.03
131. Pemenwne 3anad mo teme «O0BEM 11apa u 30.03
€ro 4acTeiy.
132. KontpoabHasi padora Nell (O0bém 31.03
mapa)
133. [TonsiTHE O HE3aBUCUMOCTH COOBITHIA. 3.04
134. BeposiTHOCTB M cTaTUCTHUECKas YacToTa 4.04
HACTYIUICHUS] COOBITHSI.
135. BeposiTHOCTB M cTaTUCTHUECKAs YacTOTa 5.04
HACTYIUICHUS] COOBITHSI.
IloBTOpEHME
136. TpeyronbHUKH. 6.04
137. TpeyronbHUKH. 7.04
138. Pemrenue npakTuueckux 3aaay ¢ 10.04
MIPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.
139. Pemrenue npakTuueckux 3aaad ¢ 11.04

IMPUMEHCHUCM BEPOATHOCTHBIX METOI0B.




IloBTOpEHUE U UTOrOBasi KOHTPOJILHAA
padora ( 23 4.)

140. [ToBTOpEHNE. AKCHOMBI CTEPEOMETPUU U UX 12.04

CJICAICTBHS.
141. YeThIpeXyroJbHUKH. 13.04
142. UeThIpeXyroJIbHUKH. 14.04
143. [ToBTOpenue. [lapanienbHOCTb NPSAMBIX U 17.04

IJIOCKOCTEN
144. [ToBTOpenue. [Ipu3Hak nepneHuKyIsspHOCTH 18.04

MPSIMOM U TNIOCKOCTH
145. [ToBTOpeHue. Yroa Mexay npsiMoi u 19.04

IUTOCKOCTBIO
146. OKpYXHOCTb. 20.04
147. B3anMHOe pacnonokeHue MpsSMbIX U 21.04

IJIOCKOCTEM.

148. [ToBTOpenwue. [IByrpannsiii yroa. CBoiicTBa 24.04

MPSIMOYTOJIBHOTO TapaJuIeyenuIe/1a
149. IToBTOpenue. Muororpanuuku. [lnomanu nx 25.04

MMOBEPXHOCTEN
150. IToBTropenue. Pemenue norapupMu4eckux u 26.04

MOKa3aTeIbHBIX YPaBHEHUH, HEPABEHCTB M UX

CHCTEM
151. BekTopel. MeTo1 KOOpAMHAT. 27.04
152. MHOrorpaHHuKH. 28.04
153. [ToBTOpeHnue. Pemenne TpUroHOMETPUIECKUX 29.04

YPaBHEHUU U CUCTEM YPaBHEHHI
154. [ToBropenwue. [TponsBomHas 2.05




155. [ToBTrOopenue. Pemenne TeKCTOBBIX 33124 3.05
156. Tena BpameHus. 4.05
157. Ypok-koHcynbTanus. Paccmorpenue 5.05
saganui EI'D.
158. HTorosasi koHTpoJibHasi padora Nel2(B 6.05
¢opme EI'I)
159. HTorosasi koHTpoJibHasi padora Nel2(B 8.05
¢opme EI'I)
160. [ToBTOopenue. ununap, KoHyc u map, 10.05
IJIOIIAIM X MIOBEPXHOCTEU
161. VYpok-koHcynbTanuus. Paccmorpenue 11.05
3aganuil ET'D.
162. VYpok-koHcynbTauus. Paccmorpenue 12.05
3amanuid EI'D.
163. IToBrOopenne. DyHKIMHN B UX TPpaQUKH. 15.05
164. IToBTopenue. [IponsBoaHas. 16.05
165. Pemenuie TecTOBBIX BapUaHTOB B popmate 17.05
EI'D
166. Ypok-koHCcynbTamus. PaccMorpenue 18.05
saganui EI'D.
167. Ypok-koHCcynbTamus. PaccMorpenue 19.05
saganui EI'D.
168. Pemienuie TecTOBBIX BapUaHTOB B popmate 22.05
EI'D
169. Pemrenune TecTOBBIX BapuaHTOB B hopmare 23.05
EI'D
170. Pemenuie TecTOBBIX BapUaHTOB B popmate 24.05

EI'D

Hroro 102 yaca

Hrtoro 68 yacos

Bcero 170 u







