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PABOYAS TPOT'PAMMA

[Ipenmer: MATEMATHUKA: anareopa u Hayaja MaTeMaTH4YeCKOr0 AaHAaJIM3a, reoMeTpus
(yrury0JieHHbI yPOBEeHb)

Knace 10-11

OO0m1ee KOJIMYECTBO YACOB MO NpeaMeTy nmo yueonomy miany: 420 gacoB (10 xiacc — 216 gacos
(Maremaruka: anredpa 1 Hayajla MaTeMaTUYeCKOro aHanusa — 144 u, MaremaTuka: reomerpus — 72 1)),
11 kmacc — 204 yaca (Maremaruka: aredpa 1 Hayajla MaTeMaTHIecKoro aHanmus3a — 136 1, Maremartuka:
reoMeTpus — 68 1)).

YYyeOHUKHU:

1. Anmumos L. A., Konsrun F0.M., TkaueBa M.B. u np. AnreOpa u Hayasia MaTeMaTHYECKOTO aHAIU3a
(6a3oBwIit 1 yriyosneHnsiit ypoBau) — M.: TIpocBemenue, 2019.

2. T'eomerpus. 10-11 kiacc: yueOHUK Ui 061eo6pa3oB. opranuzanuii/ JIC Atanacss, BO byrysos,
Cb Kanomres u ap. — M.: Tlpocsemienue, 2012

IIporpamma:

AnrebOpa u Hadasia MatemMaTrudeckoro ananu3a. Coopauk padounx nporpamm. 10—11 kmaccsr : y4eo.
nocodue /i 0011e00pa3zoBar. opranusanuii : 6a3oBblil ¥ yriuyo:. yposau / [cocT. T. A. Bypmucrtposal].
— 2-e u3n., nepepad. — M. : Ilpocsemenue, 2018. — 143 c¢. — ISBN 978-5- 09-053869-5.
I'eomerpust. COopHHK paboumx mnporpamMM. 10-11 kmaccel. ba3oBblif u yrimy6n. ypoBHU: y4eOH.
nocobue ig yuutenei obmeoOpa3osat. opranusanuii/coct. T.A. Bypmucrposa — M.IIpocsemenue,
2016 T.



IHosicHuTeE/IbHAA 3aTIMCKA
Pabouass mporpamma mo npenmery «MaremaTuka: anreOpa M Hadala MaTeMaTHYECKOTO
aHanu3a, reometpus» 1 10-11 kinaccos pa3paboTaHa Ha OCHOBE:

1) denepanbHOTO rOCyJapCTBEHHOIO 00pa30BaTEIbHOrO CTAaHAAPTAa CPEAHEro OOIIero
oOpasoBanus (nmpuka3 MuHuctepcTBa oopazoBanus U Hayku P® ot 17 mas 2012 roma Ne 413 ¢ uzm.),
2) [Iporpammbr:  Anrebpa u Hadana maremMarudeckoro axHanusa. COOpHHK paboumx

nporpamMm. 10—11 kmaccel : yue6. mocobue it 001meo0pa3oBaT. opraHU3aNyi : 0a30BBIA U YIITYOI.
ypoBHH / [cocT. T. A. Bypmucrpoa]. — 2-e u3., nepepad. — M. : [Ipocemenue, 2018. — 143 ¢. —
ISBN 978-5- 09-053869-5.
I'eomerpust. COopHUK paboumx mporpamM. 10-11 kmaccel. ba3oBblif u yrimy0n. ypoBHH: Yy4eOH.
nocobue 1 yuurtenei obmeooOpasosar. opranu3anuii/coct. T.A. bypmuctpoBa — M.IIpoceermienue,
2016 .

3) OcHOBHOI 00pa30BaTEIPHOM MTPOrpaMMbl cpeaHero obmiero obpaszoBanus MAOY
«COLL No4y.

PabGouyas nporpamma opueHTUpOBaHA HA YUCOHUKU:
1. Anmumos L. A., Konsrun FO.M., TkaueBa M.B. u np. Anrebpa u Havana MaTeMaTHYECKOTO aHAIN3a

(6a3oBbIit 1 yriyosennsiid ypoBau) — M.: [Ipocemenue, 2019.

2. T'eomerpus. 10-11 kmacc: yueOHUK it 00meo0pa3oB. opranuzanuii/ JIC Atanacss, BO byrysos,
Cb Kanomues u n1p — M.: Ilpocsemenue, 2012

B coorBercTBuM ¢ mpuHsATONH KoHIenmued pa3BUTHS MaTEMaTHYECKOrO OOpa3oBaHHS B
Poccuiickoit denepanuu, maremMaTtHueckoe O0Opa3oBaHME pEHIACT, B YaCTHOCTH, CIICAYIOIIUC
KITIOYEBBIC 33/1a4u:

1) «IIPEIOCTABIATh KAXKJIOMY OOYYaIOMEMyCsl BO3MOXHOCTh JOCTHKCHHS YPOBHS
MaTeMaTHYeCKUX 3HaHUH, HEOOXOAUMOTO IS JalbHEHIIIeH YCTICITHOM KU3HU B OOIIIECTBEY;
2) «obecrieunBaTh HEOOXOAMMOE CTpaHE YHCIO BBIMTYCKHUKOB, MaTeMaTHYeCKas

MOJIFOTOBKA KOTOPBIX TOCTATOYHA JUIsl IPOAOJKEHHUS 00pa30BaHMsI B pa3IMYHbIX HAIPaBJICHUSAX U IS
HpaKTI/I‘IGCKOI\/’I ACATCIIBHOCTH, BKITIOYaA MPENoJaBaHUC MAaTCMAaTUKN, MAaTEMATUUCCKHUE UCCIICIOBaHM I,
paboty B chepe nHGOPMALMOHHBIX TEXHOJIOTHHA U JIp.»;

3) «B OCHOBHOM 0011IeM U cpeaHeM oO0mieM o0pa3oBaHUU HEOOXOIUMO MPETyCMOTPEThH
MOJITOTOBKY OOYYalOUIMXCS B COOTBETCTBMM C HMX 3alpOCaMU K YPOBHIO TOATOTOBKU B cdepe
MaTeMaTU4eCcKoro 00pa3oBaHUs.

COOTBETCTBEHHO,  BBIJCJIAIOTCA TPU  HampaBieHHss  TpeOOBaHUH K  pe3yJbTaTaMm
MaTeMaTHYeCcKoro o0pa3oBaHMsL:

1) MIPAKTUKO-OPUEHTUPOBAHHOE MaTeMaTHYeCKoe 00pa3oBaHue (MaTeMaTHKa JUisl )KU3HHU);
2) MaTeMaTHKa JJisl UCIIOJIb30BaHUs B MPOQECCHi;
3) TBOPYECKOE HAaNpaBleHUWE, Ha KOTOPOE HAIeJeHbl Te O0OyJaromuecs, KOTOpbIe

IUTAHUPYIOT 3aHUMaThCSl TBOPUECKOM U UCCIIE0BATENbCKOM paboTOol B 00J1aCTH MareMaTuky, (pu3ukwy,
HSKOHOMHUKH M JPYTUX 00IaCTsIX.

B ydeOHoMm muane cpeanero obmiero ob6pazoBanus MAOY «COII Ne 4» nHa uzyueHue
MaTeMaTHKu (yriayoneHHsld ypoBeHb) B 10-11 kmaccax orBoautces 420 yacoB (420 vacos (10 kiace —
216 gacos, 11 kmacc — 204 gaca).

IInanupyemble pe3ybTaThl OCBOCHHA Y4eOHOI0 peaMeTa

JIn4HOCTHBIE Jluunocmuvie pesynomamol 6 cghepe omuouleHull 0OYYAOWUXC K
cebe, Kk cgoeMy 300p08bI0, K NO3HAHUIO CeDsL:

—OpUEHTAIMsSI OOYYarOIUXCS Ha JOCTHIKCHHE JIMYHOTO CYACThS,
peau3alMi0 TO3UTUBHBIX JKU3HEHHBIX TEPCICKTUB, HWHHUIIMATHBHOCTD,
KPEaTHBHOCTh,  TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY
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CaMOOIIPEICIEHUIO, CIIOCOOHOCTh CTAaBUTh €M M CTPOUTH JKU3HEHHBIC
IIJIaHbL;

—TOTOBHOCTh M CIIOCOOHOCTH OO€creynTh cebe M CBOMM OJIM3KHM
JOCTOMHYIO JKM3Hb B IIPOLECCE CaMOCTOSITENbHOM, TBOPYECKOW H
OTBETCTBEHHOH JI€ATEIbHOCTH;

—TOTOBHOCTB U CLIOCOOHOCTH O0YUAIOLIUXCS K OTCTAUBAHUIO TMYHOTO
JIOCTOMHCTBA, COOCTBEHHOI'O MHCHHUS,

—TOTOBHOCTh M CIHOCOOHOCTH OOYYAIOIIMXCS K CaMOPa3BUTHUIO U
CaMOBOCIIUTAHHIO B COOTBETCTBHM C OOIIEYETIOBEYECKUMH HEHHOCTSIMU H
ujearaMud  TPaxJaHCKOro o0IecTBa, MOTPEOHOCT, B (U3UYECKOM
CaMOCOBEPILIEHCTBOBAHUH;

—IpUHSTHE W pealln3allisi LIEHHOCTEH 3J0pOBOr0 U 0e30MacHOro
o0pa3a Xu3HHU, OepexHOoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K
coOCTBEeHHOMY (PU3UYECKOMY U TICHUXOJIOTHYECKOMY 3/I0POBBIO;

Jluunocmuvie pezyiomamel 6 cepe OMHOUWIEHUU 00YUAIOWUXCA K
Poccuu kax k Pooune (Omeuecmesy):

—poccuiickas UAEHTUYHOCTb, CHIOCOOHOCTh K OCO3HAHUIO POCCUMCKOMN
UJEHTUYHOCTU B TOJUKYJIBTYPHOM COLIMYME, YYBCTBO MPHYACTHOCTH K
HUCTOPUKO KYJIbTYPHOU OOIIHOCTH POCCHICKOro Hapoja u cynbde Poccuu,
NaTPUOTHU3M, TOTOBHOCTb K CIIyeHUI0 OTeuecTBy, €ro 3alluTe;

—yBa)X€HUE K CBOEMY HApoJy, YYBCTBO OTBETCTBEHHOCTH IEPEN
Ponunoii, ropoctu 3a cBOM Kpaid, cBOO PonuHy, mpouuioe U Hacrosmiee
MHOTOHAllMOHAJIIBHOTO Hapoja Poccuu, yBakeHHE K TOCYAapCTBEHHBIM
cuMBoJjaM (repo, duiar, TMMH);

—(popMHpOBaHHE  YBWKEHUS K  PYCCKOMY  SI3BIKY  Kak
rocyaapcTBeHHOMY s13bIKy Poccuiickoit denepanuu, sBISIONIEMYCSI OCHOBOU
POCCHIICKOW HMAEGHTHYHOCTH W TJaBHBIM  (PAKTOPOM  HAIMOHAIBHOTO
CaMOOINIPEEIICHNUS;

—BOCIHMTAHNE YBa)XKEHUS K KYJIbTYpE, S3bIKaM, TPAIULUSAM U 00bIUasiM
HapoJ0B, NpoxuBarIuX B Poccuiickon denepaunu

Jluunocmuvie pesynrbmamul 6 cghepe omuoweHull 00YUAIOWUXCS K
3aKOHY, 20CY0apPCM8Y U K 2PANCOAHCKOMY 00Uecmay:

—TpaX/IaHCTBEHHOCTb,  Tpa)/JaHCKas  MO3MLHS  aKTHUBHOIO U
OTBETCTBEHHOT0 4WJ€Ha POCCHMCKOro OOIIecTBa, OCO3HAIOLIETO0 CBOU
KOHCTUTYLIMOHHbIE TIpaBa M OOS3aHHOCTH, YBaXKAIOUIETO 3aKOH W
IIPABOIOPAI0K, OCO3HAHHO TPUHUMAIOILETO TPaJULIMOHHBIEC HALIMOHAJIBHBIE U
oOlieyeoBeyecKue TIyMAaHUCTUYECKHE U JEMOKpPAaTHYECKHE IIEHHOCTH,
TOTOBOT'O K Y4aCTHIO B OOILIECTBEHHOM KHU3HM;

—IpU3HAHHE HEOTUYKIAEMOCTH OCHOBHBIX IIpaB U CBOOOJ YeNIOBEKa,
KOTOpBIE  TNPUHAAIEXKAT KaKIOMY OT  PpOXKIEHHUS, TOTOBHOCTh K
OCYIIECTBIIEHUIO COOCTBEHHBIX MPaB U CBOOO1 O€3 HAPYIIICHHMS ITPaB ¥ CBOOO,T
JPYTruX JHI, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBbIE IMpaBa M CBOOOJIBI
YyeJloBeKa U TpakJlaHWHA COTJIaCHO OOIEeNpPU3HAHHBIM TPUHIIUIIAM U HOpMam
MEXyHapOAHOro InpaBa U B cooTBercTBUM ¢ KoHctuTynmeinn Poccuiickoii
®denepaliyu, MpaBoBasi U MOJIUTUYECKAs! TPAMOTHOCTb;

—MHUPOBO33PEHUE,  COOTBETCTBYIOLIEE  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd M OOIIECTBEHHOW MpAKTUKH, OCHOBAaHHOE Ha Juajore
KYJIBTYp, a TaKKe Pa3IU4HbIX (JOpM OOIIECTBEHHOIO CO3HAHHUS, OCO3HAHHE
CBOET0 MeCTa B MOJUKYJIbTYPHOM MHPE;

—MHTEpUOpU3alMs  LIEHHOCTEH  JEMOKpAaTMM M COLMAIbHOMN
COJIUJAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETYJIHMPOBAHUIO OTHOIICHUHN B
TpYIIE WU COLIMAIbHOW OpraHu3alliy;

—TOTOBHOCTh OOy4arolmuxcsi K KOHCTPYKTHMBHOMY YYacTHIO B
MPUHSATUN PEIICHUH, 3aTparuBarolMX UX MpaBa U UHTEPECH], B TOM YHCIIE B




pa3nuuHbIX (QopMax OOIIEeCTBEHHOW CaMOOpPTaHHW3AIUMH, CaMOYIPaBJICHHUS,
0OIIECTBEHHO 3HAYMMOM JeSITeIbHOCTH;

—TIPUBEPKEHHOCTh UJESIM WHTEPHALMOHAIN3MA, IPYKObI, paBeHCTBA,
B3aMMOIIOMOIIM HApOJOB; BOCIHUTAaHHE YBAKHUTEIBHOTO OTHOLICHHS K
HAI[MOHAJILHOMY JIOCTOMHCTBY JIFOJICH, WX UYYyBCTBaM, pEIUTHO3HBIM
yOCXKICHUSIM;

—TOTOBHOCTh o0yJaromuxcs MPOTHBOCTOSATH UJICOJIOTUHU
9KCTpPEeMH3Ma, HAI[MOHAIN3Ma, KCeHO(HOoOUN; KOPPYIIMH; JUCKPUMHUHALIUH 110
COLIMATILHBIM, PETUTUO3HBIM, PACOBBIM, HAITMOHATHLHBIM MPU3HAKAM U JPYTUM
HETraTUBHBIM COLMAJIbHBIM SIBJICHUSIM.

Jluunocmmuvie pezynomamel 8 cghepe OMHOUWIEHUL 00YUAIOWUXCA C
OKDYAHCAIOUUMU TTHOObMU:

—HpaBCTBEHHOE CO3HAHWE M TIOBEJCHHE Ha OCHOBE YCBOCHHS
00IIeYeI0BeUYeCKUX LEHHOCTEH, TOJIEPAHTHOTO CO3HAHHUS U TOBEICHUS B
HOJHUKYJIBTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAJIOT C IPYTUMHU
JIOJbMH, JOCTUTaTh B HEM B3aMMOINOHMMAHHUS, HAXOAUTH OOIIME IeNU H
COTPYIHUYATD JUISI UX JIOCTHIKCHUS;

—IpUHSTHE T'YMaHUCTHYECKHUX LIEHHOCTEH, OCO3HaHHOE,
YBOKHUTEIBHOE U TOOpOKETaTeIbHOE OTHOIICHUE K JIPYTOMY YeJIOBEKY, €ro
MHEHUIO, MUPOBO33PEHHIO;

—CIIOCOOHOCTh K COTIEPEKUBAHHIO M (OPMHPOBAHUE TO3UTUBHOTO
OTHONIIEHHUS K JIOASIM, B TOM UHKCIE€ K JHUIAM C OTrpaHUYEeHHBIMU
BO3MOXXHOCTSIMH 3[I0POBbSI M HWHBAIWIAM; OEpPEeKHOE, OTBETCTBEHHOE W
KOMIIETEHTHOE OTHOIICHHE K (PU3HUECKOMY U IICHUXOJIIOTUYECKOMY 3/I0POBBIO
JIPYTHX JIFOJICH, YMEHUE OKa3bIBATh IIEPBYIO MIOMOIIIB;

—(hopMUpOBaHKE BHIPAKEHHOW B MOBEICHUU HPAaBCTBEHHOM MO3HIINH,
B TOM YHCJIE CITIOCOOHOCTH K CO3HATEILHOMY BBIOOPY 100pa, HPABCTBEHHOTO
CO3HAHUS U MOBEJICHHs HA OCHOBE YCBOEHHS 00IeYeTIOBEYECKHX LIEHHOCTEH
¥ HPABCTBEHHBIX YYBCTB (YECTH, JIOJTA, CIPABEIIUBOCTH, MUJIOCEPIUS H
Ipyxenoous);

—pa3BUTHE KOMIICTCHIIUNA COTPYTHUYICCTBA CO CBEPCTHUKAMHU, JIETHMHU
MJIQJIIIIETO BO3pacTa, B3POCIBIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO
MOJIE3HOHM, y4eOHO-UCCIIEI0BATENbCKON, MPOEKTHOM M JAPYruX BHJAX
JESTEIbHOCTH.

Jluunocmuvie pezyiomamol 6 cepe OMHOUWIEHUU 00YYAIOWUXCA K
OKPYIAHCAIOULEMY MUDY, IHCUBOLL NPUPOOE, XYOOHCECMBEEHHOU KYIbmype:

—MHpOBO33pEHHE, COOTBETCTBYIONEE COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH, 3HAYUMOCTH HAyKH, TOTOBHOCTb K Hay4YHO-TEXHUYECKOMY
TBOPYECTBY, BJAJIEHHE JOCTOBEPHOH WH(OpPMAIMer o0 TepenoBhIX
TOCTHKEHUSIX ¥ OTKPHITHSIX MHPOBOW M OTEYECTBEHHOH HayKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MHUpa M OOIIECTBA;

—TOTOBHOCTh M CIOCOOHOCTH K OOpa3OBaHHIO, B TOM YHCIE
camMo00pa30BaHMI0, Ha TPOTSHKEHUH BCEH JKU3HU; CO3HATEIHHOE OTHOIICHHE
K HETMPEepBHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCTEIIHOM MpodeccnoHanbHOM
1 OOIIECTBEHHOU JIeSATEIEHOCTH,

—IKOJIOTUYECKasi KyIbTypa, OepekKHOe OTHOIIEHUS K POJHOU 3emiie,
PUPOJHEIM OorarcTBaM Poccnm W Mupa; MOHUMaHUE BJIASHUS COIHATBLHO-
HKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE MPUPOAHOMN U COLIMANTBHOM Cpelibl,
OTBETCTBEHHOCTh 3a COCTOSIHHE INMPHPOJHBIX PECYpPCOB; YMEHHUS W HABBIKH
pPa3yMHOTO TPUPOIOTOIH30BAHUS, HETEPIHMOE OTHOIIEHUE K JEHCTBUSM,
MPUHOCSIIM BPEJT SKOJIOTHUH; IIPUOOPETEHHE OTIBITA HKOJIOTO-HATIPABICHHOM
JESITEIIbHOCTH;

—3CTETUYECKOE OTHOIICHUSI K MHUPY, TOTOBHOCTb K ICTETUYECKOMY
00yCTpOICTBY COOCTBEHHOTO OBITA.




Jluynocmuvie pezyromamol 6 cgepe OMHOWIEHUL 00YUAOWUXCA K
cembve U pooumensim, 8 Mom Yucie no020MoeKA K CeMEUHOU HCUSHU:

—OTBETCTBEHHOE OTHOIICHHE K CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAaHHOT'O IPUHATHUS HEHHOCTEN CEMENHOM )KU3HU;

—TIOJOKHUTENBHBIM  00pa3 CeMbH, pOIUTENBCTBA (OTLOBCTBA H
MaTEepUHCTBA), UHTEPUOPHU3ALUs TPAJULIMOHHBIX CEMEHHBIX LIEHHOCTE.

Jluunocmuvie pesynomamul 6 cghepe omHoOuleHUs 00Y4AOWUXCA K
mpyoy, 8 cghepe coyuanbHO-3KOHOMUYECKUX OMHOUWEHUN.!

—yBaXeHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTb K 3aIUTE
CBOEH COOCTBEHHOCTH,

—OCO3HAHHBIM BBHIOOp Oynymiedl mpodeccun Kak MyTh M CIIOCOO
peanu3any COOCTBEHHBIX )KU3HEHHBIX IJIAHOB;

—TOTOBHOCTh  OOy4alOIIMXCSl K TPYAOBOW MNpodhecCHOHAIbHON
NESITEIbHOCTH KaK K BO3MOXXHOCTU YYacTHsl B PpELICHUU JIMYHBIX,
0O0IIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLICHAMOHAIBHBIX MTPOOIEeM;

—TOTPeOHOCTh TPYIUTHCS, YBaXEHHE K TPyAy U JIOASIM Tpyna,
TPYAOBBIM JIOCTHKEHHUSM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE
OTHOILIEHHE K Pa3HbIM BHJIaM TPYAOBOM JeSITEIbHOCTH;

~TOTOBHOCTh K CaMOOOCITY)XMBaHHMIO, BKJIIOYash OOy4YeHHE U
BBINOJIHEHHE JJOMAIIHUX 00s3aHHOCTEH.

Jluunocmuvie pesyrbmamol 6 cghepe puzuyeckoeo, NCUXoaI02uU4ecKo2o,
COYUATILHORO U AKAOEMUYECKO20 O1a20NO0ny us 00yUaouuxcs:

—pu3ndeckoe,  SMOIMOHAIBHO-TICHXOJOTHYECKOE,  COLMAIbHOE
Onarononydyre OOydyaroOUIMXCs B JKU3HM OOpa3oBaTeIbHOM OpraHu3aluy,
OLIyIICHWE JETbMH O€30MacHOCTH U ICHXOJOTHYECKoro Komdopra,
nH(pOpMaIMOHHOM 0€30MMacCHOCTH.

MeranpenmeTHeie

1. PerynastuBubie YY /|

BbInmyckHUK Hay4uTCS:

—CaMOCTOSITENIbHO ~ ONpEAENATh eI, 3aJaBaTb MapaMeTpbl U
KPUTEPHH, TI0O KOTOPBIM MOKHO OIPENEIUTH, YTO LENb JOCTUTHYTA;

—OIICHUBATh BO3MOXHbBIE TOCIEACTBUS TOCTHKEHHUS NOCTaBICHHOU
LENIU B JESTEIbHOCTH, COOCTBEHHON KM3HU M KU3HU OKPY)KAIOUIUX JIFOJEH,
OCHOBBIBASICh Ha COOOPaKEHUSAX 3TUKHU U MOPAJIH;

—CTaBUTh U POPMYJIUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHOM
JESITEIbBHOCTH U KU3HEHHBIX CUTYaIUsX;

—OLIEHUBATh PECYPCHI, B TOM YHCIIE BPEMS U APYTHE HEMATEpUAJIbHbIE
pecypchl, HEOOXOAUMBIE AJIsl JOCTUKEHUSI TIOCTABJIEHHOM 11ETH;

—BBIOMpATh MyTh JOCTHXKEHUS 1€, IUIAHUPOBaTh peEIICHUe
MOCTaBJIEHHBIX 3a/lady, ONTHUMHU3MPYsS MaTepualbHble U HeEMaTepHalIbHbIE
3aTparsl;

—OpraHU30BbIBATH YPPEKTUBHBIN TOUCK PECYPCOB, HEOOXOAUMBIX IS
JIOCTHUKEHUS TIOCTaBICHHOM 1IEIN;

—COTOCTABJIATh  TOJIYYEHHBI  pe3ynbTaT  AESITeNbHOCTH  C
IIOCTaBJIEHHOW 3apaHee LENbIO.

2. Ilo3HaBarenbHbie YY/I

BbInycKHUK Hay4UTCS:

—MCKaTh U HAXOAWTHh OOOOIIEHHBIC CIIOCOOBI pEIIeHUs 3a7a4, B TOM
qucie, OCYHIECTBIATh Pa3BepHYTHIH MH()OPMAIIMOHHBIN MOUCK M CTaBUTh Ha
€ro OCHOBE HOBbIE (yueOHbIE U TO3HABATENbHbIE) 33/1a4H;

—KpPUTUYECKH OLIEHUBaThb W HWHTEPIPETUPOBATH HHPOPMALUIO C
pa3HbIX TMO3ULMH, pacro3HaBaTb U (PUKCHUPOBaTH MPOTUBOPEYHUS B
UH(POPMALIMOHHBIX HCTOYHHKAX;

—HCIIOJIb30BaTh PA3JIMYHbIE MOJIEIBHO-CXEMAaTUUYECKUE CPENCTBA IS
IPEJICTaBICHNUS]  CYLIECTBEHHBIX CBSI3éH M OTHOLIGHHMH, a TaKxke
IPOTHBOPEYH, BBISBJICHHBIX B MHPOPMALIMOHHBIX HCTOUHUKAX;




JNEUCTBUA W CYXIEHUU JPyroro;
KpI/ITI/I‘-IeCKI/IM 3aMCUYaHUsIM B

—BBIXOJUTH

U CIIOCOOOB JCHCTBUS,

OT'PaHHUYCHUA;
JACATCIIbHOCTH.

BobinyckHUK HAy4dUTCS:

—pacro3HaBaTh
KOH(QJMKTBI JI0 HX

CYKJICHHM.

—HaxXoAuTb U HNPUBOAUTH KPHUTHYCCKUC APryMCHTHBI B OTHOIICHHU

OTHOIIIEHHX COOCTBEHHOIO
paccMaTpUBaTh UX KaK peCypc COOCTBEHHOT'O Pa3BUTHS;

32 paMKd Y4eOHOTO TpeaMeTa U OCYIIECTBISATh
IeJICHAIIPABJICHHBIN MTOMCK BO3MOXHOCTEH IS IIMPOKOTO TIEPEeHOCa CPEICTB

—BBICTpauBaTh WHIUBUIYAIbHYIO OOpa30BaTEbHYIO0 TPACKTOPHIO,
YUYUTHIBAsE OTPAHUYEHUS] CO CTOPOHBI JIPYTUX YYACTHHUKOB M PECYpCHbIC

—MEHATh U YACPKUBATH Pa3HbIC ITO3UIMU B II03HABATEIbHON
3.KommyHukaTuBHbie YY ]|

—OCYILECTBIATH JECJIOBYK0O KOMMYHUKAILMIO KaK CO CBEPCTHUKAMU, TaK
U co B3pocibiMu (kak BHYTpH [lIkoinbl, Tak U 3a ee mpeaenaMu), moadUparTh
MApTHEPOB JUISI  JEJIOBOM KOMMYHUKAUMHA MCXOIS U3
PEe3yIbTaTUBHOCTH B3aUMOJICUCTBHS, AHEIIMUHBIX CUMIIaTHIA;

—IIpH OCYIIECTBICHUH TPYNTIOBON PabOTHI OBITH KaK PYKOBOIUTEIIEM,
TaK M YWICHOM KOMaHAbl B pa3HbIX poyisaX (TeHepaTop uIeH, KPUTHK,
WCIIOJTHUTEIIb, BHICTYIAOIIUHN, SKCIIEPT U T.11.);

—KOOpPAMHHUPOBATh M BBIMOJIHATE PabOTy B YCIOBHUSX PEaTbHOIO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

—pa3BepHYTO, JIOTMMHO M TOYHO M3Jararb CBOK TOYKY 3pEHHUS C
WCIIOJIb30BAaHUEM aJIEKBATHBIX (YCTHBIX M MHUCHhbMEHHBIX ) SI3BIKOBBIX CPEJICTB;
KOH(JIMKTOTCHHBIS
aKTUBHOH
00pa3oBaTeNbHYI0 KOMMYHHKAITUIO,

CIIOKOWHO M Pa3yMHO OTHOCUTBCS K
CYXKJICHHUS,

COOOpakeHU I

CUTyallUl  IPEIOTBpAILaTh
¢da3pl, BBICTpaWBaTH JIEIOBYI0O H
n3beras JIMYHOCTHBIX OLEHOYHBIX

Ilpeomemmnuie pezyrovmamal

VYrnyGneHHbIH YpOBEHb

«CHUCTEeMHO-TEOPETHYECKUE PE3YIBTATHI»

Pasnen II. BINyCKHUK HAy4UTCS 1. Buinycknux noy4um
B03MONCHOCHb HAYHYUMbCS
e JIns ycnemHoro npoaosmKeHus s obecnewenuss 6803MOANCHOCU
OCBOCHUS o0Opa3oBaHUs YCRewno20 npoooadICeHUs 00PA308aHUSA NO
npeamera 1o CHELMAIIBHOCTAM, | CHeYyUaibHOCMAM, CBA3AHHBIM c
CBSI3aHHBIM c IIPUKIAIHBIM | OCYUecmeneHuem HAYYHOU u
UCIIOJIb30BAaHUEM MATEMATUKU Uccne008amenveKol  0essmenvHoCmu 6
obnacmu MamemMamuKy U CMENCHbIX HaAYK
TpedoBanus Kk pe3yabraram
OneMeHThI CBobonHO Locmuocenue pe3ynbmamos
TEOPUHU orepupoBath | MOHATUAMH: KOHEYHOE | pazdena II;
MHOXECTB M | MHOXKECTBO, DJJIEMEHT MHOXECTBA, onepupoeama nouAamuem
MaTeMaTuyec | MOJAMHOYKECTBO, niepeceueHue, | onpeoeneHus, OCHOBHbIMU sudamu
KOH JIOTUKK | 00BeAMHEHHE M PAa3HOCTb MHOXECTB, | onpeoeneHul, OCHOGHbIMU suoamu
YU CJIOBBIE MHO>X€ECTBA Ha | meopem;
KOOPJMHATHOM  IPAMOM,  OTPE3OK,

1 3nech u ganee: 3HATH OMpeAeNICHIE TIOHATHS, 3HATh U yMETh 0OOCHOBBIBATh CBOICTBA (IIPU3HAKH, €CITH OHH

CCTB) IMOHATHA, XapaKTEPU30BaTh CBA3HW C APYIMMU IIOHATUAMHU, NPCACTABIIAA OAHO ITOHATHEC KaK 4YacCTb

OCJIOCTHOTO KOMIIJICKCA,

HUCIOJB30BAaTh IIOHATUC HU €I0

A0Ka3aTCJIbCTB, PCIICHUH 3a1a4.

CBOMCTBa TpU TPOBEACHUM PACCYKICHHH,




HHTEPBAIL, IIOJIyUHTEPBAIL,
MPOMEXYTOK C BBIKOJOTOH TOYKOM,
rpaduueckoe MpeACTaBICHUE
MHO>KECTB Ha KOOpJIUHATHON
IJIOCKOCTH;

3a/1aBaTh MHO>KECTBa
nepevncieHueM u
XapaKTepUCTUUECKUM CBONCTBOM;

OIIEpUpPOBaThH IIOHATUAMH:
YTBEpXKACHUE, OTpHUIIaHHE

YTBEPXKJACHHS, WCTUHHBIC U JIOXKHBIC
YTBEPXKICHHS, TMPUYMHA, CIIEICTBUE,
YaCTHBIN CITyJaid obmrero
YTBEPKICHHSI, KOHTPIIPUMED;

MPOBEPSATh  TPUHAJICHKHOCTh
2JIEMEHTa MHOXECTBY,

HaXOIUTh  TEPECCUCHHE U
00bCIMHECHUE MHOKECTB, B TOM YHCIIC
MPEJCTAaBICHHBIX  TpapuYeckun  Ha
YHCIIOBOM MPSIMOI ¥ HA KOOPIMHATHOM
TUIOCKOCTH;

MIPOBOJTUTH JI0Ka3aTelbHbIC
paccyxacHuss s OOOCHOBaHUS
UCTHHHOCTHU YTBEPKICHUI.

B moBceTHEBHOM JKHU3HU U TIPU
U3YUYEHHUH JPYTUX MPEIMETOB:

WCIIOJIb30BaTh YHCIIOBBIC
MHO>KECTBa Ha KOOPJAWHATHOU MPAMOi
U Ha KOOPJIWHATHOW IUIOCKOCTH ISt
OMHCAHUS PEATbHBIX MPOILIECCOB U
SIBIICHHUI,

MIPOBONTH J0Ka3aTeNbHbBIE
paccyXacHus B CUTYaITUSIX
MOBCE/IHEBHOMN JKU3HU, MPH PEIICHUU
3a/1a4 U3 IPyrux MpeIMeTOB

NOHUMAmMb ~ CYMb  KOCBEHHO20
00KA3amenbcmed,
onepuposamau NOHAMUAMU
CUEMHO20 U HECHEeMHO20 MHONCECMEd;
NPUMEHAMb Memoo
Mamemamuyeckoul UHOYKYUU ons
npoeeoeHus paccyxrcoenui u

00Ka3amenbCcmes U npu peueHuu 3a0au.

B nosceonesnoii orcuzsnu u  npu
usyuenuu opyaux npeomMemos:

UCNOIL3068aMb meopemuxo-
MHOIICECBEHHDILL SI3bIK U S3bIK JIO2UKU OJISL
ONUCAHUSL PeaTibHbIX NPOYECCcos8 U AGLeHUl,
npu  pewieHuu 3a0ay  Opyeux y4yeOHbIX
npeomemos

Yucna
BBIPAXKEHUS

u

CBobosHO OIIepUPOBATh
MOHSATHSMH:  HATypaJlbHOE  YHCIIO,
MHOXECTBO  HATypalbHBIX  YHCE,
[[eJIO€ YHCI0, MHOXECTBO I[EJIbIX
YyHpcell, OOBIKHOBEHHAS IpoOBb,
JeCATUYHAS APOOh, CMEIIaHHOE YHCIIO,
paloHaIbHOE YHCIO, MHOXECTBO
panroHaIbHBIX Yucel,
UppalMOHATILHOE  YHUCIO,  KOPCHb

CTCIIEHH 1N, JICHUCTBUTEIHHOE YHCIIO,
MHOXECTBO JCUCTBUTCIBHBIX YHCET,
reoMeTpuyeckas HWHTEpIpeTaus
HaTypaJbHbIX, UEJbIX, PALIMOHAIbHBIX,
NEUCTBUTEIILHBIX UHCET;

MOHUMATh u OOBSICHATD
pasHUIly MEXAYy TMO3UIMOHHON |
HEIMO3UIIMOHHON CHCTEMaMu 3alucu
qHCeIT;

JHocmuoicenue
paszoena ll;

€80000HO ONEPUPOBAMb YUCTOBLIMU
MHOIHCECMBAMU NPU PeUleHUU 3a0aY;

NOHUMAMb NPUYUHLL U OCHOBHbLE
uoeu pacuuperust YUCI08blX MHOHNCECME,

61a0emv OCHOBHbIMU NOHAMUSIMU
meopuu  OeluMocmu  Npu  peuleHuu
CMAHOApPMHbBIX 34044

umems 6a308vie NPEOCMABIeHUs O
MHOCECMBe KOMNIIEKCHBIX YUCEL;

c60000HO BbINOIHAMb
modHcoecmeeHHble npeoopazosanus
MPUSOHOMEMPUYECKUX, T02APUPMUUECKUX,
CMENneHHbIX GbIPANCEHUL,

e1ademsn gopmynoti
Hbvromowna;

NpUMeHAmMb Npu  peuleHuu 3a0au

meopemy O JUHEUHOM NnpeoCmasieHuu
HOJI;

pe3yibmamos

ounoma




MEPEBOIUTh YHUCIA M3 OJHOU
CHCTEMEI 3aITUCH (cuctemsl
CUMCIIEHUS) B IPYTYIO;

JIOKa3bIBaTh M HCIIOJIB30BATh
NpPU3HAKK  JCIIUMOCTA CYMMBI U
MPOU3BEJCHUSI TPU  BBIIIOJIHEHUU
BBIYHCIICHUM U PEIICHUU 3a]1a4;

BBIIIOJIHATH OKpYTJICHHE
palMOHAIBHBIX W UPPALUOHATIBHBIX
qHCell ¢ 3aJaHHOM TOYHOCTEIO;

NPUMeHAMb NPpU  peueHuu 3a0ay
Kumaiickyro meopemy 06 ocmamkax;

NPUMEHAMb NpU  peuleHuu 3a0ay
Manyro meopemy @epma;

YMemsb 8bINOHAMb 3ANUCHL YUCTA 8
NO3UYUOHHOU CUCeMe CYUCTIeHUs,

NPUMEHAMb NpU  peulenuu 3a0ay
MeopemuKo-4uciossvle QYHKYUU: 4ucio u
cymma denumenei, hyHxkyuio diliepa,

NpUMEeHAMb NpU  peuleHuu 3aoay

CpaBHUBATh JCHCTBUTEIBHBIC | YenHvlie OpoouU,
YHCiIa pa3HBIMHU CIOCO0aMU; APUMEHAMb NpU  peueHul 3a0ay
yIOpSAI0YHBATh YUCTIa, | MHO20UNIEHbl ¢ OeUCmEUMENbHbIMU U
3alMCcaHHbIe B BUAE OOBIKHOBEHHOH W | yeabimu KOI(hduyuenmamu,
NECATUIHOMN npo0wu, qucia, 61a0ems NOHAMUAMU NPUBOOUMBLIL
3alMCaHHbIE  C  HCIOJI30BAHUEM | U HENPUBOOUMDBLI MHO2OULEH U NPUMEHAMb
apu(METHIECKOTO KBaJPaTHOTO | UX NpU peulenuu 3a0a4;
KOpHsI, KOPHEH cTerneHu 00JIbIIe 2; NpUMeHAMb Npu  peuteHuu 3a0ay
Haxomuth HOJl wu  HOK | Ocnosuyio meopemy aneebpuol;
Pa3HBIMU CHOCOOAMHU M HCIIOJIB30BATh APUMEHAMb NpU  peueHur 3a0ay
WX TIPU PEUICHUH 3a/1a4; npocmevwiue  QYHKYUU  KOMHIEKCHOU
BBIIIOJIHATE ~ BBIYUCICHUS U | NEPeMEeHHOU KaK eeomempuyeckue
npeoOpa3oBaHus BBIPKEHUH, | npeobpazosans
COZIepIKaIUX JICHCTBUTEILHBIC YUCIIA,
B TOM 4YHCJIE€ KOPHU HATYpaJbHBIX
CTEIIeHEH;
BBITOJIHATH CTaHJApTHBIC
TOKJECTBEHHbIE npeoOpa3oBaHuUs
TPUTOHOMETPHUUYECKHX,
J0rapu(pMHUUECKUX, CTETICHHBIX,
UpPpaIMOHATFHBIX BBIPAKECHUH.
B noBceHEBHOI KHU3HH U TIPH
U3YyYEHHUH JPYTUX MPEIMETOB:
BBIMIOJIHATE M OOBSCHSTH
CpaBHEHHE PE3YyJIbTAaTOB BBIYUCICHHH
NpY PEUICHUN NMPAaKTUYECKUX 3a/1a4, B
TOM qucie MPUOJINKEHHBIX
BBIUUCIICHUH,  WCIONB3YyS  pa3HbIe
CrocoObl CpaBHEHMUI;
3aIMCHIBATH, CpaBHUBATD,
OKpYTJIATh YHCIIOBbIE JTaHHbIE
peaTbHBIX BEJIMYHH C UCTIOIH30BAHUEM
pa3HBIX CUCTEM U3MEPEHHUS;
COCTaBIIAITh W OIICHUBATH
pasHBIMH  COcO0aMM  YHCIIOBBIE
BBIPKECHUS npu pereHuH
NPaKTUYECKUX 3a7ad W 3ajad U3
JPYTUX y4eOHBIX MPEAMETOB
VYpaBHeHUs U CBobonHO OIIepUPOBAThH Hocmuoicenue pe3yibmamos
HEPAaBEHCTBA | MOHATUSMU: YpaBHEHHE, HEPABEHCTBO, | paszoena II;
PaBHOCHIIbHBIE ypaBHEHHUS " €c80000HO  ompedensamb  Mun U
HEpaBEHCTBA, YpaBHEHHE, | 8blOUpams memoo peuterus
SBJISIIONICECS]  CIEJCTBUEM JPYTOTO | NOKA3AMEeNbHbIX U J102apU@PMU4ecKux
ypaBHEHUS, YpPaBHEHUS, | ypABHEHUll u HepageHCcms,




PaBHOCUJIBHBIC Ha MHOXECTBE,
PaBHOCHIIbHBIC npeoOpa3oBaHus
YPaBHEHUN;

pears pasHBbIC BH/IBI

YpaBHEHUI U HEPABEHCTB U UX CUCTEM,
B TOM YHCIIC HEKOTOpPbIC ypaBHEHHUS 3-
W wu 4- creneHei, JapoOHO-
palMoHAIbHBIC U UPPAIIMOHAIBHBIC;

OBJIaICTh OCHOBHBIMH THIIaMH
IIOKa3aTCJIbHBIX, J'IOFapI/I(bMI/I‘IeCKI/IX,
HppannuoHaJlbHbIX, CTCIICHHBIX

YPaBHEHUU U HEPaBEHCTB u
CTaH/IapTHBIMU METO/IaMHU UX PELLIEHUIN
Y IIPUMEHSATD UX [P PEIICHNH 33/]a4;

NPUMEHATh TeopeMy be3y k
PELIEHUIO YPAaBHEHU;

IIPUMEHATH TeopeMy Buera st
pEIIEHUsT  HEKOTOPBIX  ypaBHEHUH
CTEIICHU BBIIIE BTOPO;

IIOHUMATh CMBICII TEOPEM O
PaBHOCWJIbHBIX ¥ HEPABHOCHJIbHBIX
npeoOpa30BaHUSAX YpPaBHEHUH U yMETh
UX JIOKa3bIBaTh;

BJIAJETh METOJAaMU DEILICHUs
YpaBHEHUM, HEPABEHCTB U UX CHUCTEM,
yMETh BBIOMpaTb METOJ pPELICHHUs U
000CHOBBIBAThH CBOI BHIOOD;

HCII0JIB30BATh METOJ
MHTEPBAJIOB ISl PEILICHUS] HEPaBEHCTB,
B TOM YHCJIe IPOOHO-PAIIMOHAIBHBIX U

BKJIFOYAIOLIUX B ceds
UppalMOHATILHBIE BHIPAXKEHHUS;
pemiarb anredpanyeckue
YpaBHEHMsT W HepaBeHCTBAa M HX
CHCTEMBI c napameTpamu
anreOpandeckuM U rpaduyeckum

METO/IAMH;

BJIQJIETh Pa3HBIMU METOJAMHU
JI0Ka3aTeIbCTBa HEPABCHCTB;

peliaTh ypaBHEHHsI B IICIBIX
qucax;

n300pakaTh MHOXECTBAa Ha
IIJIOCKOCTH, 3a/1aBaEMBbIe
YpaBHEHHUSIMHU, HEPAaBEHCTBAMH M WX
CHCTEMAaMH;

cBOOOHO HCIIOIB30BATh
TOKJIECTBEHHBIE MPEOOPa30BaHUS MPU
peLICHHH  YpaBHEHHUH M  CHCTEM
ypaBHEHUU

B noBcenHeBHOW XKU3HU U IPU
U3Y4YEHUU APYTUX [IPEAMETOB:

COCTAaBJIATh u pewaThb
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBbI

UPPAYUOHATILHBIX VpasHeHuu u
HepaseHcma, MPUSOHOMEMPULECKUX
VPasHeHUl U HEPABEHCME, UX CUCTEM,
Cc60000HO  pewamvb  cucmemvl
JIUHEUIHBIX YDABHEHULL,
pewams OCHOBHblE munsvl

VpasHeHuli U HepageHcme ¢ Napamempamu,
NpUMEHAMb NpU  peuleHuu 3aoay

nepasencmea  Kowu —  bBynaxoeckozo,
bepuynnu;

umemy npedcmasnerue 0
HepaseHcmeax medxncoy cpeoHuMU
cmeneHHbIMU




IpY PEUICHUH 33/1a4 IPYTruX y4eOHBIX
IIPEAMETOB;

BBITIONTHSTh OILICHKY
paBa0No100Us pe3yJIbTaTOB,
MOJIy4aeMbIX npu pelieHun

pa3IMYHbIX YpaBHEHUM, HEPABEHCTB U
UX CUCTEM IIPU PELIEHUH 3314 APYTUX
y4eOHBIX PEIMETOB;

COCTaBJIATh u pemiarb
ypaBHEHHS U  HEpaBEHCTBA  C
napaMeTpamMM IpU pElIeHUH 3aaay
JIPYTUX y4eOHBIX MPEIMETOB;

COCTaBJIATh yYpaBHEHHUE,
HEPAaBEHCTBO WJM UX  CHCTEMY,
OINMCHIBAIOLIUE PEATbHYIO CHUTYyalUIO

U IIPUKIIAIHYIO 3azjauy,
WHTEPIPETUPOBATH IIOJIyYECHHBIE
pe3ynbTaThl,

KCMOJIb30BAaTh  MPOrPpaMMHBIC
CpeAcTBa MpPU PELICHUH OTIEIbHBIX
KJIACCOB YPAaBHEHHI 1 HEPABEHCTB

OyHKIUU

Bnagers MOHATUSAMM:
3aBUCUMOCTh  BEJIMYMH, (yHKIUS,
apryMeHT M 3HaueHue (QyHKIUH,
00J1aCTh ONpPENENECHUsT U MHOXKECTBO

3HAYCHUM byHKIIH, rpaduk
3aBUCHUMOCTH, Tpaduk QyHKIIUHU, HYIU
byHKIHIH, MIPOMEKYTKH

3HAKOMOCTOSIHCTBA, BO3pacTaHUE Ha
YHCIOBOM MPOMEXYTKE, yObIBaHHE Ha
YHCIIOBOM MPOMEXKYTKE, HauOosblee
U HauMeHblllee 3HaueHue (QyHKIMM Ha
YHCIIOBOM IIPOMEXKYTKE,
nepuoguyeckas (QyHKIUSA, TepHoJ,
YyeTHasl U HeueTHas (PyHKLUUHU; YMETh
IPUMEHSTH 3T NOHSTHS IPHU PELLIEHUN
3a/1ay;

BIIJIETh IOHSATHEM CTEIIEHHAs
(GyHKIMS; CTPOUTH €€ rpaduK U yMETh
IPUMEHATH  CBOMCTBA  CTENEHHOU
(GYHKIMY NIpU pEeLIeHUH 3a]1ay;

BIIA/IETh HOHSTUSIMH
nokasareibHasi yHKIIHS, SKCIIOHEHTA;
CTpOUTH UX TpadpuKd H  yMEThb
IIPUMEHATh CBOMCTBA IOKAa3aTEJIbHON
(GYHKLINU NP pelIeHu! 3a/1a4;

BJIA/IETh MIOHSATHEM
norapudmuueckas QpyHKLIUSA; CTPOUTH
ee rpapuKk W yMeTb TNPUMEHSATh
cBo¥icTBa Jorapu(pMuUIecKoil GpyHKINH
IIPU pEIICHUH 3a]1a4;

BIIA/IETh HOHSTUSIMH
TPUTOHOMETPUUECKHE (byHKLIMN;
CTpOUTh UX TpadpuKd H  yMEThb
MIPUMEHSTh CBONCTBA

Hocmudicenue pe3yibmamos
paszoena ll;

61a0emv NOHAMUEM ACUMNMOMbL U
yMemyv e20 NpUMeHAmb Npu  peueHul
3a0auy,

NPUMEHAMb ~ Memoobl  peuleHusl
npocmeuuux oughghepenyuanvrwvix
VpaeHeHull nep8oco U 6Mopo2o NopsaoKos




TPUTOHOMETPUUYECKUX (YHKUUH TpH
pELICHUH 3aJa4;

BJIAJIeTh TOHATHEM OOpaTHas
(GyHKLUSA; NPUMEHATh 3TO IOHATHE
IIPY pELICHUH 33/]a4;

IOPUMEHATh HpPU  pElIEeHUH
3aJa4 CBOMCTBa (DYHKIIMIA: YETHOCTH,
HEPUOJIUYHOCTb, OTPAaHUYEHHOCTb;

OPUMEHSATh TpPU  pEIICHUH
3amady  mpeoOpa3oBaHus  TpaduKoB
byHKIHH;

BJIAJIeTh MOHATHSAMM YHUCIIOBAs
I10CJIEI0BATENbHOCTD,
apupMeTHuecKass M TIeoMeTpudeckas
IIpOrpeccusi;

IPUMEHATh OpPU  pElICHUH
337a4  CBOWCTBA W IPU3HAKHU
apu(MEeTHUECKOW M I'eOMEeTPHUYECKOM
IIPOTPECCU.

B noBcenHeBHOM KU3HU U NIpU
U3Y4YEHUHU JIpYTux y4eOHBIX
HPEMETOB:

ompeneNnaTy 1o rpadukaMm u
UCIIOJIb30BaTh IS peLeHus
IIPUKJIIAHBIX 3a1a4 CBOMCTBA
peasbHBIX MPOLIECCOB U 3aBUCUMOCTEH
(HaubopITNe u HAaWMEHbIIINE
3HAYEHUs, IPOMEXKYTKN BO3paCTaHUs U
yObIBaHUS  (PYHKLHH, [POMEKYTKH
3HAKOMOCTOSIHCTBA, ACUMIITOTBI, TOUKHU
neperuda, nepuo u T.11.);

MHTEPIPETUPOBATh CBOICTBA B
KOHTEKCTE KOHKPETHOW IPAKTUYECKON

CUTYallUH;.
onpeAensaATh 1o  rpaduxam

npocTeimume XapaKTEPUCTUKU

NEPUOANYECKUX MIPOLIECCOB B

OuoNornu,  HKOHOMHKE,  MY3bIKE,

PaaMOCBA3H U Ap. (aMIUIUTY/1a, IEPUOJT

U T.11.)
DneMeHTbI Bnagers MOHATUEM Hocmuoicenue pe3ynrbmamos
MaTeMaTHuyec | GECKOHEUHO yObIBaromas | pazoena II;

KOro aHajinsa

reoMeTpHuueckas Iporpeccusi U yMeTh
INPUMEHSTH €r0 IIPY PELICHUN 3a/ay;

MIPUMEHSTD JUIsl pellieHus 3aaa4
TEOPHIO NIPENIENIOB;

BJIAACTH IIOHATUAMN
OecKkoHEUYHO OOobIINeE U OECKOHEYHO
MaJbIC YHUCJIOBBIC
[IOCIEN0BATEILHOCTH u yMETh

CpaBHUBAaTh OECKOHEYHO OOJIBIINE W
0OECKOHEUHO MaJtbie
MOCIIeI0BATEIbHOCTH;

CB80000HO 671a0emb CMAHOAPMHbIM
annapamom Mamemamuiecko2o aHauu3a
OISl BLIYUCTEHUSI NPOU3BOOHBIX (DYHKYUU
OOHOIL NepemMeHHOl;

CB0000HO  MpuMeHsAmb  annapam
MamemamuyecKozo aumanusa o4
UCCne008anusi @QYHKYUl U NOCMPOEHUS.
2paguros, 8 mom ducie ucciedo8anus Ha
BbINYKIOCb,

onepuposama noHAmueMm
nep8ooopasHoll  yHKkyuu O peuleHus
3a0au,




BJIAJICTh TIOHATHUSIMHU:
npou3BoAHAas (QYHKIMM B  TOYKE,
pOU3BOIHAS (DYHKIUH;

BBIYHCIIATH IPOU3BOTHBIC
DIIEMEHTApPHBIX ~ (QYHKIUH W UX
KOMOMHAIIMIL;

uccienoBaTh  (QYHKIMH  Ha

MOHOTOHHOCTbD U 3KCTPEMYMBI;

CTPOUTH TPaPUKH U IPUMEHATH
K pEIICHWIO 3a7ad, B TOM YHCIIE C
napamMeTpoM;

BJIAJICTh HOHSTHEM
KacaTenbHast K Tpapuky (QyHKIUH H
YMETh TPUMEHSTHh €ro MpH PEIICHUU
3ajau;

BJIaJICTh HOHSTUSIMU
nepBooOpazHas byHKIHA,
OIPE/ICIICHHBIN HHTETPA;

IIPUMEHSATH TeopeMy

Herorona—JleliOHua 1 ee CiaencTBUL
JUISL pELIEHHUs 3a]1a4.

B noBceHEeBHOW XKU3HU U IIPU

U3yYCHUH JPYTUX y4eOHBIX
PEIMETOB:

peliaTh NPUKIATIHbIC 3aa9d U3
OuoJioruu, buznkw, XHAMHH,

DKOHOMHUKM M JpPYTHUX IPEIMETOB,
CBSI3aHHbIE c UCCIIEIOBAaHUEM
XapaKTEPUCTHK IIPOLECCOB;

061a0emb OCHOBHLIMU C8E0eHUAMU
00 unmeepane Horomona—Jleiibnuya u eco
npocmeuuux NPUMeHeHUAX,

onepuposamvs 8  CMAHOAPMHBIX
cumyayusx npPOU3800HLIMU BbICUIUX
nopsi0Kos;

VyMemsb NpUMEeHAmMb NpU peuleHuu
3a0ay c80LCMEa HeNnpepbl8HbIX PYHKYUI,
VyMemsb NpUMEeHAMb NpU peuteHuu
3a0au meopemvl Betiepwumpacca,
yMemb 8bINOIHAMb NPUOIUIHCEHHBLE

BbIYUCTICHUS (Memoovl peuenus
VpasHeHUU, BbIYUCTIEHUS ONPedeNeHHO20
unmezpana),

yMemb  NPUMEHAMb  NPUTOACEHUE
NPOU360OHOU U ONPEOEIeHHO20 UHMe2PAla
K peuleHuro 3a0ay ecmecmeo3HaHusL,

enademv — NOHAMUSIMU — BMOPAS
npou3eooOHas,  BbINYKIOCMb  2paghuxa
@yHKyuu u ymems ucciedosams QyHKYuo
Ha 8bINYKIOCHb

UHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3YJIbTaThI

Craructuka OnepupoBatb OCHOBHBIMH Llocmuorcenue pe3yibmamos
" TEOpHsl | OMMCATENbHBIMU ~ XapaKTepUCTUKAMU | pazodena II;

BEPOSATHOCTE | YUCIOBOTO Habopa, HOHSITHEM umemy npeocmaenenue 0
W, JIOTHKa U | reHepajbHas COBOKYITHOCTb U | YeHMpaibHOU NpeoenbHol meopeme;
KOMOMHATOp | BBIOOPKOI1 U3 HEeE; umems npeocmaenenue 0
uKa OIIEpUpPOBAThH MOHATUSIMU: | 8b100pOUHOM KOIPDPuyuenme Koppenayuu

4acTOTa M BEPOATHOCTH COOBITHS,
CyMMa U IIPOU3BEJECHUE BEPOATHOCTEH,
BBIUHCIISTH BEPOSITHOCTU COOBITUN Ha
OCHOBE I10/JICYETA YUCIIA UCXOJIOB;
BIJIAJIETh OCHOBHBIMH
HNOHATUSAMH KOMOMHATOPHKU M YMETb
UX IPUMEHATh IPHU PELICHUU 3a/1a4;
UMETh  IIPEJCTABIICHUE
OCHOBaxX TEOPHH BEPOATHOCTEH;

00

MMETh  IPEACTABICHUE O
JIMCKPETHBIX u HEIPEPBIBHBIX
CIIy4alHBIX BEJIMYUHAX "
pacnpeneneHusx, O He3aBUCHUMOCTH
CIIy4yalHBIX BEJIMYUH;

UMEThb  MPEACTaBICHHE O
MaTeMaTU4eCKOM OKMJIaHUH 51

JICTIEPCUU CIIyYalHBIX BEJIHYUH;

U TUHEUHOU pecpeccuu;

umemaos npedcmaeﬂeHue o
cmamucmudeckux cunomesax u npoeepke
CIMAmMuUCmuyecKkotl cunomesbul, o

cmamucmuke Kpumepusi U ee  ypoeHe
3Hadumocmu,
umeniob npe()cmaeﬂeuue 0 Ce6A3U

IMAUPUYECKUX u meopemuieckux
pacnpedeneHull,

umems npeocmaeieHue 0
KOOUposauuu, 080UUHOU 3aNUCU, OBOUYHOM
oepese;

61adems OCHOBHBIMU NOHAMUSMU
meopuu epaghos (2pagh, eepuiuna, pedpo,
cmeneHb epulunbl, Nyms 6 2page) u ymems
NPUMEHSIMb UX NPU PeleHuU 3a0ay,




UMETh
COBMECTHBIX
CIIy4alHBIX BEJIIMYUH;

IIOHMMATh CyThb 3aKOHa
OONBIIMX dYHCET W  BBHIOOPOYHOTO
METO/Ia U3MEPEHHUSI BEPOSITHOCTEN;

NpeJCTaBICHUE O
pacrpenesieHusIX

UMEThb  IPEJICTaBICHHE O
HOpPMaJIbHOM  paclpelelieHud U
npumMepax HOpPMAaJbHO
pacrpeeneHHbIX CIIy4aifHbIX
BEJINYUH;

UMETh  TMpEJICTaBICHHE O

KOpPEISALHH CIIyYalHbIX BEJIUYMH.

B noBceHEeBHOM XKU3HU U IIPU
U3YYEHUU JAPYTUX MPEAMETOB:

BBIYMCIIATh WM  OLCHHBATH
BEPOSITHOCTH COOBITHH B peallbHOU
JKHA3HU,

BBIOMpATh METO/IBI
MOAXOJANICTO  TMPEACTABICHUS U
00pabOTKH JaHHBIX

umMems npedcmasienue 0 0epesbsx
U ymMemv npumMeHsms npu peueHuu 3a0ay,
6nademsv NOHAMUEM C8AZHOCMb U
ymemb NPUMEHSMb KOMNOHEHMbl
CBA3HOCMU NPU peuleHUuU 3a0ay;
yMemv  OCyujecmenams nymu  no
pebpam, 00x00vl pebep u gepuiun epaga,
umemso npeocmasieHue 00
JUNEPOBOM U 2AMUTLMOHOBOM — NYMU,
umMemsv npeocmasieHue O MPYOHOCMU
3a0a4U HAXOHCOEHUS 2AMUTLINOHOBA NYMU,
61adems NOHAMUAMU KOHEUHble U
cuemHble MHOMNCECM8A U yMemb  UX
NPUMEHAMb NPU PEUEHUU 3A0aY,
ymemby npUMeHsAmb
MaAmemMamuyecKol UHOYKYUU,
yMemv  NPUMEHAMb
Jupuxne npu pewernuu 3a0au

Memoo

TekcToBbIE
3a7a4u

Pemars pa3Hbie
MOBBILICHHON TPYAHOCTH;

aHAJIN3UPOBATh yCIIOBUE
3aJaud, BBIOUPATh  ONTUMAJbHBIN
METO/] pEeIlIeHNUs 3a/1a4H, paccMaTpuBast
pas3INYHbIE METO/IbI;

CTPOMTb  MOJENb  PELICHUS
3aa4d, NPOBOJUTH JlOKa3aTeJIbHbIE
paccyXaeHUsl IPU PELICHUN 3a]1auH;

pemath 3aaauyu, Tpelyromue
nepebopa  BapMaHTOB,  MPOBEPKHU
yCIOBHUH, BbIOOpAa  ONTHMAJIBHOTO
pe3ynbrara;

aHaJIM3UPOBATh u
UHTEPIPETHPOBATH MIOJIy4YE€HHBIE
pelIeHNs B KOHTEKCTE YCIOBUS 3a/1auH,
BbIOMpATH peuenus, HE
IPOTHBOpEYAIE KOHTEKCTY;

MEPEeBOUTh TIPH  pEIICHUH
3agaud  MHQOpMAIMIO U3 OJHOM
(dbopMBI 3amucu B APYrylo, UCIONIb3Ys
pU HEOOXOJUMOCTH CXEMBI, TAOJIHIIBI,
rpaduku, TuarpamMmabl.

3aga4un

B noBcenHeBHOM XU3HU U NPU
W3YYEHUHU APYTUX NPEAMETOB:

pelarh mpakTHYecKue 3ajadu
Y 33J]a4d U3 JPYTUX NPEIMETOB

Jlocmuoicenue
pazoena 11

pe3yiemamos

I'eomerpus

Bnaners reOMETPUYECKUMHU
NOHATUSMHM TPU PEUICHUW 3ajJady |
MIPOBEICHUHT MaTeMaTU4YeCKHUX
pacCyKJCHUN;

Hmemso npeocmasieHue 00
akcuomamuieckom memooe;

enadems
2eomempuyeckue

NOHAMUEM

mecma mo4exk 6




CaMOCTOSITENTLHO
dopmynrpoBaTH OIIpeACIICHUS
reOMEeTpUYECKuX (Uryp, BBIABUIaTh
THIIOTE3bl O HOBBIX CBOWMCTBaxX U
NpPU3HAKAX TEOMETPUYECKUX (PUTyp U
00OCHOBBIBaTh WJIM OINPOBEPraTh HX,
0000maTe MM  KOHKPETHU3UPOBAThH
pe3yJIbTaThl HAa HOBBIX Kilaccax (Quryp,
NPOBOJIUTh B HECIOXKHBIX CIIydasx
KJ1accu(pUKaIHIIO ¢buryp o
Pa3IMYHBIM OCHOBAHUSM;
UCCIIeIOBATh 4epTexKH,
BKJIIOUast KOMOWHAIUN ¢uryp,
U3BJIEKAaTh,  WHTEPIPETUPOBATH |
peoOpa3oBbIBaTh UH(OPMALHIO,
IPE/ICTaBICHHYIO Ha YePTEXKax;
pemarpb 3a71a9u
T€OMETPUYECKOTO COZCPIKAaHHS, B TOM
YHCIIe B CHUTYyalUsiX, KOTJa ajJrOpUTM
pELIeHUs HE CIIEAYET SIBHO U3 YCIIOBUS,

BBITIOJIHATH H€O6XOI[I/IMI)IG JUIA
peuiCHuA 3aJladud  JOINOJHHUTCIIbHBIC
IMOCTPOCHUA, HUCCICI0BATH

BO3MOXXHOCTh MPUMEHEHUS TEOpPEM U
(bopMy1 AJis peleHus 3aaay;

yMeTb  (OpPMYyIHpOBAaTH U
JIOKa3bIBaTh reOMETPHUECKUE
YTBEP)KJICHMUS;

BJIAJIETh TOHATHSAMH
CTEpPEOMETPUU: npu3Ma,
napaJulesIenumesn, nUpaMua,
TeTpa’ip;

UMETh  MpejacTaBiIeHUs 00
aKCcUoMax CTepeOMETPUH U
CIIEACTBUSAX W3 HUX U  YMETb
OPUMEHSATH UX MPU PELICHUHU 3a7ay;

YMETh  CTPOUTH  CEYCHUS

MHOT'OTPAaHHUKOB C HCIIOJIb30BAHUCM
Pas3siIin4HbIX METOA0B, B TOM YHCJIIC H
METOAa CJIICAOB,

UMCETH MMpEaAcCTaBJICHUC (0)
CKpCIINBAOIINXCA MMpAMBIX B
MMPOCTPAHCTBE U YMETh HAXOJUTH YI'OJI
" paCCTOAHUEC MCIKIY HUMMU,

MIPUMEHSITh TEOPEMBI 0
NapauIeIbHOCTU IIPSIMBIX "
IJIOCKOCTEM B MPOCTPAHCTBE IpHU
pELICHUH 3a/1a4;

yMETh MIPUMEHSITh

napajjieibHOe TMPOEKTUPOBAHHUE JUIS
n300paxeHus: GUryp;

YMETh [IPUMEHATD
NEePICHANKYISIPHOCTH  TPSMOMl |
IUIOCKOCTH TIPH PEeIICHUH 33]1ay;

npocmpancmee u ymems NPUMEHAMb UX
0J151 peuerus 3a0ay;

yMemb NpUMeHsIMb 015 pPeuleHusl
3a0a4 CB0UCMBA NIOCKUX U O8YSPAHHLIX
V208, MpexepaHHo2o  yeid, meopembl
KOCUHYCO8 U CUHYCO8 OISl MPEXSPAHHO20
yena;

énaoemo noxsmuem
NepneHoOuKyIaApHoe cedenue npusmvl U
yMemb NPUMEHAMb €20 NpU  PeuleHul
3a0au;

umems npeocmasierue 0
080UCMBEHHOCU NpasuIbHbIX
MHO202PDAHHUKOB,

81a0emsb NOHSIMUAMU ueHmpaibHoe
u napaiiéeilbHoe npoekmupoeanue u
NpUMeHAmsb UxX npu nocmpoeruu ceyenull
MHO20CPAHHUKO8 Memooom npoem;uﬁ;

umemos npedcmaeﬂenue o
paseepmiKe MHO2OZparHHuKa u KpamqaﬁmeM
nymu Ha nOBEPXHOCMU MHOCOCPAHHUKA,

umenio npe()cmaeﬂeHue o
KOHUYEeCKUX Ce4eHUusx,
umenio npe()cmaeﬂeHue o

Kacarowuxcsa cgepax u KomoOunayuu mei
BPAWEHUsL U YMemb NPUMEHAMb UX Npu
peuweHuu 3a0ad;

NpUMeHsImb NpU  peueHuu  3a0ay
Gdopmyny paccmosHus om MOYKU OO
NIOCKOCMUL;

enademsv  pAa3HbIMU  CROCOOAMU
3a0anust NPAMOU YPAGHEHUAMU U YMenmb
NpUMeHsAMb NPU peueHuu 3a0ay;

NPUMEHSIMb NPU PEUeHuu 3a0ay u
0oKazamenbcmee  meopem  6eKMOPHbIl
Memoo u Memoo KOOPpOUHAMm,

umems npeocmasieHue 00
axkcuomax obvema, NPUMeHsmMb GOopMYibl
06vemos NPAMOY20IbHO20
napannenenuneod, NpusmMbl U NUPAMUOBL,
mempa’opa npu peuleHuu 3a0ay;

npUMeHAMb meopembl 06
OMHOUWIeHUAX ~ 00beMO8 Npu  peueHun
3a0au,

NPUMEHAMb unmezpar 074
8bIUUCTIEHUS 00DEMO8 U NOBEPXHOCTEL el
8pawenus, BbIUUCTICHUS] niowaou
chepuueckozo nosca u 0ovema wapo8o2o
cnosi;

umemaos npedcmaeﬂeHue o
OBUIICEHUAX 6 npocmpancmee.
napajilejlbHom nepenoce, CumMmempuu

OMHOCUMENIbHO NJIOCKOCMU, MeﬂmpaﬂbHOI;i
cummempuu, noeopome  OMHOCUMENIbHO




BJIaACTH IIOHATUAMHA
OpPTOTOHAIBHOE MPOCKTHPOBAHNE,
HAKJIOHHBIC W HUX IMPOCKIHU, YMCTb

OpUMEHSATh  TEopeMy O  Tpex
NEPHECHAUKYIISIpaX  [PU  PELICHUU
3ajay;

BJIaACTH IIOHATUAMHA
paccrosHue Mexny (Gurypamu B
MIPOCTPAHCTBE, o0t
NEePIEHIUKYIISP IIBYX

CKpPELIUBAIOIINXCS TPSAMBIX U YMETh
[IPUMEHATH UX IIPU PELICHUU 3a/1a4;
BJIAJIETh IIOHATHEM YT OJI MEKIY
OpsIMOM M IUIOCKOCTBIO M YMETh
IIPUMEHSATD €TI0 IPU PEILICHUH 3a1a4;

BIIAJIETh HNOHITHAMHU
JBYI'PaHHBIA  yroJI, Yroil MexXAay
IUIOCKOCTSIMH, NEPIEHIUKYIIAPHBIC

IIJIOCKOCTH U YMETh IPUMEHSATH UX IIpU
pELICHUH 3a/a4;
BJIAJICTh TOHATHAMU [pU3MA,

napasesenumne;| U OPUMEHSTh
CBOMCTBAa  IapajulelIClIMIena  IpU
pELIeHUH 3aJa4;

BJIaACTh IIOHATUEM

IPSIMOYTOJIBHBIN Napajulesenunes 1
IIPUMEHSATD €TI0 IPU PEIICHHUH 3a/1a4;
BJIA/IETh MIOHATUSAMU IUPAMU A,
BU/IBI NUpPaMHU/I, AIIEMEHTBI
NPAaBWIBHOM TNHMpaMuIbl U  YMETbH
NPUMEHSTh UX MPU PELICHUH 3a/1a4;

UMETh  TPEICTaBICHHE O
Teopeme Diinepa, MPaBUIILHBIX
MHOTOTPaHHHKAX;

BIAJETh MNOHATHEM IUIOIIAIA
MOBEPXHOCTE MHOTOTPAHHUKOB U
YMETh INPUMEHATH €TI0 MPU PELICHUU
3a/ay;

BJIaACTH IIOHATUAMHA TCJ1a
BpaieHus (UWIUHIAP, KOHYC, MIap |
chepa), ©UX CEUCHHS] U yMETh
MPUMEHSITh UX TPU PEUICHUH 3a/1a4;

BJIAACTH IIOHATUAMHA
KacaTeJbHbIE MPSMbIE U TUIOCKOCTH U
YMETh NPUMEHATh U3 IIPU PELICHUU
3a/1ay;

NMCETH MMpeaACTaBICHUA (0}
BIIMCAHHBIX W OMHCAHHBIX cdepax u
YMETh INPUMEHATh UX IPU PELICHUU
3a/1ay;

BJIAACTh MOHATHUAMU O6T)€M,
O6’beMBI MHOT'OT'paHHUKOB, TEII
BpalllecHUsT ¥ TPUMEHITh HX IPH
pEIIeHUH 3a]1aY;

npAMOU, BUHMOBOU CUMMEMPUU, YMemb
NPUMEHSMb UX NPU PeUeHUU 3a0ay,

umMemv npedcmasienue o niowaou
OPMOCOHANILHOU NPOEKYUU,

umems npeocmasieHue 0
MPEXSPAHHOM U MHO20SDAHHOM Yyele U
NPUMEHSAMb  CBOUCMBA  NJOCKUX — Y2ll08
MHO202PAHHO20 Yela NPu peueHuu 3a0ay,

umems npeocmaesieHus 0
npeobpazosanuu noooodUs, 2omomemuu u
YyMemb NPUMEHAMb UX NpU peueHuy 3a0ad;

yMemb  pewamsv  3a0a4u  HA
NIIOCKOCMU MEMOOamu Cmepeomempuu,
yMemsb — npumeHsms  (hopmynvl

00beM06 npu peuteHuu 3a0a4




UMETb  TPEACTABICHHE O
pa3BepTKe ULWIMHApPA U  KOHYycCa,
IJIOIIAM TIOBEPXHOCTH IWIMHApPA U
KOHYCa, yMETb HIPUMEHATh WX IpHU
pEIICHUH 33]1a4;

WMETh  NPEACTABICHHE O
wiomanu cepbl U yMETh MPUMEHSITH
€ro IpH PeLICHNH 3a/1a4;

yMETh pelaTh 3ajadd  Ha
KOMOUHAIMM MHOTOTPAaHHUKOB U Tel
BpalllCHUs;

UMETh  IpPEICTAaBICHHE O

noJo0MM B TPOCTPAHCTBE M YMEThb
pemiate  3aJayd  Ha  OTHOIICHHE
00bEMOB U IUIOIIAJCH TOBEPXHOCTEH
no100HbBIX uryp.
B moBcenHeBHOW KU3HH U TIPU
U3y4YCHUH JPYTHX IPEIMETOB:
COCTaBJISITh C MCIOJBb30BAaHUEM

CBOWCTB  T€OMETpPUYECKUX  (uryp
MaTeMaTHYeCKue MOJIENN TUIst
peleHuss  3aJad  IPaKTUYECKOTro
XapakTepa W 3alad M3 CMEXKHBIX
JMCLUIUINH, HCCIIE1I0BaTh
MOJTy9YCHHBIC MOJIENN u
UHTEPIPETUPOBATH PE3YJIbTAT
Bektoper  u Brnaners MOHSATHSIMH BEKTOPHI HHocmuoicenue pe3ynibmamos
KOOPJIMHATBI | U MX KOOPJUHATHI, pazoena II;
B YMETh BBINOJHATh ONEpalun Haxooums 00vem napaiieirenuneod
IIPOCTPAHCTB | HaJ BEKTOPaMU; u mempas’opa, 3a0aHHLIX KOOPOUHAMAMU
e WCIIOJIH30BATh CKAJISIPHOE | C8OUX 8EPULUH,
NPOM3BEICHUE BEKTOPOB MIPU PEILICHUH 3a0asamo npAMYIo 6
3a1ad; npocmpancmee;
MIPUMEHSATh ypaBHEHHE HAxXoO0umsv paccmosnue om mouKu
TUIOCKOCTH,  (OPMYITYy  PAacCTOSIHHS | 00 NIOCKOCMU 8 CUceMe KOOPOUHAM,
MEXIy TOUYKaMH, YypaBHEHHE CQepsl HAxXo0umev  paccmosiHue  mexncoy
NIPY PEUICHNH 33/1a4; CKPeWUBAIOWUMUCS NPAMBIMU, 3A0AHHBIMU
NIPUMEHATh BEKTOPbI U METOJA | 8 cucmeme KOOpOUHam
KOOpDAWHAT B TIPOCTPAHCTBE IIPH
pelLeHn! 3a1a4
Hctopus Wmers  mpencraBieHue o Hocmuoicenue pe3ynbmamos
MaTeMaTHKH | BKJIAJIe BBIJAIOMIUXCS MAaTEeMaTUKOB B | pazodena 1
pa3BUTHE HAYKH;
MMOHUMATh POJIb MAaTEMAaTHUKU B
pasButuu Poccun
Mertombt Hcnonp3oBath OCHOBHEIC Hocmusicenue pe3ynibmamos
MaTeMaTHKH | METOZBl JOKa3aTelIbCTBA, IMPOBOAUTH | pazodena II;
JI0Ka3aTeIbCTBO u BBITTOJTHATh NpUMEHAMb mMamemamuyeckue
OIIPOBEPIKEHUE; 3HAHUA K UCCIE008AHUIO OKPYIHCAIOUE20
MIPUMEHATh OCHOBHBIE METOJIBI | MuUpa (modenuposanue Qusuueckux

pellIeHrs MaTeMAaTHYECKUX 3a7a4;

Ha OCHOBE MaTeMaTHYeCKHX
3aKOHOMEPHOCTEMN B pUpoJie
XapaKTepu30BaTh Kpacoty u

npoyeccos, 3a0a4u IKOHOMUKU)




COBEPULIEHCTBO OKPYXKAIOIIEr0 MHUpa U
MPOU3BEJCHUIN UCKYCCTBA;

[IPUMEHATD IIPOCTEHIINE
IIpOrpaMMHbIE cpeacTBa u
AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI npu peuieHuun
MaTeMaTUYECKUX 3ajay;

MOJIb30BAThCS  MPUKIIATHBIMU
porpaMmMamu u nporpaMmmamMu
CHUMBOJIbHBIX BBIYHCIICHUI JUTSL
UCCIIEI0BAHNS MaTeMaTUYECKUX
00BEKTOB

COJAEP)KAHUE YYEBHOI'O ITPE/IMETA

Anre0pa v HAYaJIa aHAJIM3A

IloBrOopenue. Pemenue 3amad ¢ MCIOJIB30BAHMEM CBOMCTB YHCEI M CHUCTEM CYMCIICHMS,
JEMMOCTH, 10J1€H U YacTel, MPOLIEHTOB, MO1yJiel uncell. Pelienne 3a1ad ¢ UCIOJIb30BAHUEM CBOWCTB
CTCTICHEW W KOpHEW, MHOTOWICHOB, MpeoOpa30BaHUN MHOTOWICHOB M JIPOOHO-PAIlMOHATBHBIX
BbIpaXeHMI. Permenue 3amad ¢ UCIONb30BAaHUEM TpaayCHOM Mepbl yriia. Moayiap yucia M ero
cBolicTBa. Pemenue 3amad Ha JABIKEHHE M COBMECTHYIO PabOTy, CMECH M CIUIaBBI C ITOMOIIBIO
JTUHEHHBIX, KBaJpaTHBIX U APOOHO-pallMOHAIBHBIX YpaBHEHUW M UX cucTeM. PemieHue 3amad c
IIOMOIIBI0 YHCJIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OAHOW IEPEMEHHOM, C IPUMEHEHUEM
M300paKeHUS YUCIOBBIX MPOMEKYTKOB. PelieHne 3a/1a4 ¢ KCTIOIb30BaHUEM YHCIOBBIX (PYHKIIMN U UX
rpadukoB. Vcronp30BaHHe CBOMCTB M rpad)MKOB JIMHEHHBIX M KBaJPATUYHBIX (PYHKIHI, 0OpaTHOM

HPOIOPIMOHATLHOCTH U (QYHKIMU Y =+/X . I'paduueckoe pelieHHe ypaBHEHUM MW HEPABEHCTB.

Hcnonp3oBaHue omnepanuii HajJ MHOKECTBAMHU M BbICKa3bIBaHUSAMU. Vcrojib30BaHHE HEPABEHCTB U
CUCTEM HEpPaBEHCTB C OJHOW TMEpPEMEHHOW, YHCIOBBIX MPOMEKYTKOB, HX OObETUHEHUH W
nepeceueHuil. [IpuMeHnenrne mpu pemieHuH 3a7ad CBOMCTB apu(PMETHUECKON W TeOMETPHYECKOU
IIPOrpeccu, CyMMHUPOBaHUSI OECKOHEUHOMN CXOIAIIEHCS] TEOMETPUYECKOM MPOrPeCcCHH.

MHosxecTBa (4MCIOBBIE, T€OMETPUUECKUX (UTYp). XapaKTEPUCTUUECKOE CBONCTBO, AIEMEHT
MHOXECTBa, IIyCTO€, KOHEYHOoe, OecKkoHe4yHoe MHOXecTBO. CrocoObl 3aJaHusi MHOMECTB
[TogmHokecTBO. OTHOIIEHHS] TNPUHAUIKHOCTH, BKIIOUEHHUs, paBeHCTBAa. Omnepauuu Hax
MHoOkecTBaMu. Kpyru DOiinepa. Koneunsle u 6ecCKOHEUHbIE, CYETHBIE M HECUETHBIE MHOYKECTBA.

VicTuHHBIE W JIOKHBIE BBICKA3bIBaHWs, OMEpAllMH HaJ BBICKA3bIBAHUAMU. Aneebpa
gvickazvlganuti. CBS3b BbICKAa3bIBAaHUN ¢ MHOXeCTBaMH. KBaHTOPBI CyIIIECTBOBaHMS U BCEOOIITHOCTH.

3akoHbl JIOTUKU. OcHo8Hble Jo2udeckue npasuia. PellleHHe JTOTHMYECKHX 3aJad ¢
HCIOJIb30BaHUEM KPYroB Dilsiepa, 0CHOBHbIX 102U4eCKUX NPasu..

YMmozakmtoueHus. OOOCHOBaHHMS W JIOKa3aTelNbCTBO B MaTeMaTWKe. Teopembl. Buabl
MaTeMaTHYeCKUX  yTBEpXKAEGHUU. Buodwl  dokazamenvcms.  Mamemamuueckas — UHOYKYUA.
Ymeeporcoenus: obpamuoe 0anHomy, NPOMUEONONI0NHCHOE, 00paAmMHOe NPOMUBONOLOHNCHOMY OAHHOMY .
[Ipu3Hak u cBOMCTBO, HEOOXOAUMBIE U IOCTATOYHBIE YCIOBUSI.

Ocnoenas meopema apugpmemuru. Ocmamxu u cpasnenust. Ancopumm Eexnuoa. Kumaiickas
meopema 06 ocmamxax. Manas meopema Depma. q-uunvie cucmemol cuucienus. yukyus Jinepa,
YUCIO U cymMma oenumerneti HamypaibHO20 YUCd.

Panuannas Mepa yria, TpUrOHOMETpUYecKasi OKPYXHOCTb. TpuroHomerpuueckue (GyHKIUU
grcen W yrioB. DopMynbl TPUBEIEHUS, CIOKEHUS TPUTOHOMETPUYECKUX (DYHKUIUN, (HOPMYIIBI
JIBOMHOTO M TOJOBMHHOTO aprymeHrta. I[IpeoOpa3oBaHue CyMMBbI, pa3HOCTH B HPOU3BEICHUE
TPUTOHOMETPHUUECKUX (PYHKIIHIA, U HA00OPOT.

Hynu ¢yHKIMM, OpOMEXYTKM 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. Haumbonbinee u
HauMeHblllee 3HaueHue QyHkuuu. [lepuonnyeckue QyHKIMKM U HAMMEHBIIUH TMepuoj. UeTHble U

HedeTHble QYHKUMH. DYHKYUU «OpobHas yacms yucia» y = {x} U «yenas yacmo yuciay y = [X] .

Tpuronomerpudeckre (QyHKIMU YUCIOBOTO apryMeHra y=cosx , y=sinx , y=tgx ,
y =ctg x. CBolicTBa U rpauKi TPUTOHOMETPUIECKUX (PYHKITUH.



OOpatHble TPUTOHOMETpUYECKHE (YHKIMHM, MX TJIaBHbIC 3HAUYEHUS, CBOWCTBA U TpadUKH.
Tpuronomerpuueckue ypaBHeHus. OJHOPOAHBIE TPUTOHOMETPUYECKHE ypaBHEHHA. PeleHue
MIPOCTENIINX TPUTOHOMETPUUECKUX HEpaBeHCTB. llpocreiimme cucTeMbl TPUTOHOMETPHUUECKUX
YpaBHEHUM.

CreneHnb ¢ JeHCTBUTENBHBIM [T0OKa3aTeIeM, CBOMCTBa creneHu. [Ipocreiinye nokazarenbHble
ypaBHeHHS U HepaBeHCTBa. [lokazarenbHas QyHKIUSA U ee cBOMCTBA U rpaduk. Yncio ¢ u QyHKIus
y=e".

Jlorapudwm, coiictBa siorapudma. JlecaTHIHBIN 1 HATYpanbHbIH Jorapudm. [Ipeodpa3zoBanue
norapupMuUecKux BoIpaxkeHuid. Jlorapudmuyeckre ypaBHEHHUs M HepaBeHCTBA. Jlorapudmuueckas
(yHKIHS ¥ €€ CBOMCTBA U rpaduK.

Crenennast GyHKIUS U €€ CBOWCTBA U Tpaduk. MppanoHanbHble ypaBHEHHUS.

[lepBryHbIe TpeACTaBICHNUS O MHOYKECTBE KOMIUIEKCHBIX YUCEN. JJelcmeus ¢ KOMNIeKCHbIMU
yucnamu. Komnnexcno conpsicennvie uucra. Mooyne u apeymenm yucina. Tpuconomempuueckas
@opma Komnnexkcrhozo yucia. Pewenue ypasnenuti 6 KOMNIEKCHbIX YUCIAX.

Metoxa MHTEpBaJIOB s penieHus HepaBeHcTB. [Ipeobpa3oBanus rpadukoB (QyHKIHIA: CIBUT,
YMHO)XEHHE Ha 4YHCIO, OTPaXXeHHE OTHOCUTENIbHO KOOPAMHATHBIX oced. ['paduueckue MeToJbl
peluleHusl YpaBHEHUH U HEPABEHCTB. PenieHne ypaBHEHU M HEPABEHCTB, COJEPKAIINUX IIEPEMEHHYIO
0] 3HAKOM MOJTYJISL.

CucreMbl NOKa3aTENbHbBIX, JIOTAPUPMUUYECKUX M HpPpALUOHAIBbHBIX ypaBHEHUN. CHCTEMBI
[I0Ka3aTeIbHbIX, JJOTapU(PMUUECKUX U HPPALIMOHAIBHBIX HEPABEHCTB.

Bsanmuo obparubie pyHkmn. ['padukn B3auMHO 00paTHBIX (YHKITHIA.

VYpaBHEHUsI, CUCTEMB] YpaBHEHUH C TapaMeTpOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuti cmenenu eviuie 2 CneyuaibHuix 6U008.
Teopema Buema, meopema be3y. Ilpusooumvie u nenpugooumvie mrocounenvl. Ocnognas meopema
aneeopul. Cummempuueckue MHo2ouneHbl. []enouucnennvie u yero3HauHvle MHO20YIEHbI.

Huoghanmosw ypasnenus. [lennvie opoou. Teopema @epma o cymme K8aopamoa.

Cymmbl u psdvl, Memoovl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopemvl 0 npudaudiCeHUU OEUICMBUMENbHBIX YUCET PAYUOHANbHBIMU.

Mnooicecmea Ha KOOpOUHAMHOU NIOCKOCMU.

Hepasencmeo Kowu—bynsxosckozo, nepasencmeo Hencena, nepasencmea o cpeonux.

[Tonstue npenena ¢GyHKIUM B TOuke. [lomamue npedena @yHKyuu 6 OECKOHeuHOCHmU.
Acumnmomul  epaguxa @ynxyuu. Cpaenenue 6eCKOHEUHO MANbIX U OECKOHEYHO OONbULUX.
HenpepsiBHocTh PyHkituu. Ceoticmea nenpepwienvix ¢yuxyuil. Teopema Betiepuwmpacca.

Huddepenuupyemocts Gpynkiun. [IponsBonnas ynkiuu B Touke. KacarenbHas kK rpaguky
¢yakuu. ['eomerpuueckuil M (puU3MUECKUl CMBICT NPOU3BOAHON. [Ipumenenue npoussoOoHOU 6
@uszuxe. IIpousBoanble aeMeHTapHbIX GyHKIMHA. [IpaBuia nuddepennunpoBanms.

Bropast npousBoiHas, ee reoMeTpUUeCKUi U GU3MUECKUN CMBICIT.

Touku skcTpeMyma (MakcuMyMa U MUHMMYyMa). MccinenoBanue 3neMeHTapHbIX (QYHKIMNA Ha
TOYKH AKCTpeMyMa, HauOoJblllee U HaMMEHbIIee 3HAaU€HUE C MOMOIIBIO0 POU3BOAHON. [locmpoenue
epaghuxos QyHKyull ¢ nomMowjplo npoussoonvIX. Ilpumenenue nNpou3goOHOU npu peuieHuu 3a0ad.
Haxoorcoenue sxkcmpemymos pynKyuii HeCKOJIbKUX NePeMEeHHDbIX.

[TepBooOpaznas. Heonpenenennslii uHTerpan. IlepBooOpasHble 31€MEHTapHBIX (QYHKIHUI.
[Tnomane kpuBonuHelHoi Tpaneuuu. @opmyna Herotona-JleiiOnuna. OmnpeneneHHbIH HUHTErpall.
Buiuucnenue nrowaoeii niockux guzyp u 06vemos mei 6pawjerus ¢ NOMOUWbI0 UHMeESPAad..

Memoovwl pewenus ¢hynkyuonanvhvlx ypasHenull u HepageHcms.

I'eomerpus

[ToBTOopenue. Pemenue 3agad ¢ MCHOJIB30BAaHWEM CBOMCTB (pUTYp Ha IMIOCKOCTH. Pemienue
3a/la4 Ha JI0Ka3aTeJIbCTBO U MOCTPOECHHE KOHTPIpUMeEpoB. [IpumMeHeHre MpOCTEeHIINX JIOTHYECKUX
npaBwil. PemieHne 3amad ¢ MCHOJIB30BAaHUEM TEOPEM O TPEYTrOJIbHMKAX, COOTHOIIEHUH B
MPSIMOYTOJIBHBIX TPEYroJibHUKaX, ()aKTOB, CBA3aHHBIX C UYEThIpEXYroJbHUKaMu. PerieHue 3anad c
HUCIIOJIBb30BaHUECM q)aKTOB, CBA3aHHLIX C OKPYKHOCTAMM. Pemenue 3aaa4 Ha UBMCPCHUS Ha IMIIOCKOCTH,
BBIUUCIICHUS JUIMH U MJIoMAeH. Pewenue 3a0a4 ¢ noMowbto 6eKmMopos u KOOPOUHAM.

Harnsaanas crepeomerpus. [Ipusma, napauienenumnes, NMpaMuaa, TeTpadip.



OCHOBHBIE MOHSATHS TEOMETPUHU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU H CIEICTBUS W3
HuX. [lonamue 06 akcuomamuyeckom memooe.

Teopema Menenas onsa mempasopa. IloctpoeHre ceueHnit MHOTOTPaHHUKOB METOIOM CIIE/IOB.
LenTtpansHoe npoektupoBanue. [locrpoenne ceueHnii MHOTOTPaHHUKOB METO/I0M MPOEKIUH.

CkpemuBaroniyecss mpsiMble B MPOCTPAHCTBE. YTOJ MEXIy HUMH. Memoovl Haxodcoenus
PACCMOAHULL MeAHCOY CKPEUSUBAIOUUMUCS NPAMBIMU.

TeopeMbl O NapauICNIBHOCTH MPAMBIX M IUIOCKOCTEW B mpocrpaHcTBe. IlapamiensHoe
MIPOEKTUPOBaHKE U U300pakeHue puryp. I eomempuueckue mecma modex 8 NPOCMpaHcmae.

[lepnieHAUKYIAPHOCTD NPSIMON U IIOCKOCTU. OpTOroHallbHOE NMpoeKTHpoBaHue. HakioHHbIe
u npoekuuu. Teopema o Tpex MeprneHIuKyIsIpax.

Buowvr mempasopos. Opmoyenmpuueckuti mempa’op, KapKAcHulll mempas’op, pasHOSPAHHbLLL
mempa’op. Ilpsmoyzonvrviii mempas0p. Meduarnvl u bumeduansvt mempasaopa.

Jlocmpaueanue mempasopa 0o napaiienenuneod.

Pacctosnuss Mexnay durypamu B mpoctpanctBe. OOmUMNA  NEPHEHIUKYISIp ABYX
CKPEIIMBAIOIINXCS TPSIMBIX.

Yriel B ipocTpancTBe. [lepneHaukyaspHble MI0CKOCTU. [1101adb 0pmo2oHaibHOU RpOeKyuU.
llepnenouxynapnoe ceuenue npusmol. Tpexepannvlii u mrozoepannslil y2on. Ceoticmea nIOCKUX y2nos
MHo202panHo20 yena. Ceolicmea NIOCKUX U O08V2PAHHBIX Y2llo8 mpexecpaHno2o yena. Teopembi
KOCUHYCO8 U CUHYCO8 OJIsl MPexepanHo2o yaid.

Bunel MHOTOrpaHHUKOB. Pazeepmku mHocoepanHuka. Kpamuatiwue nymu Ha nosepxmocmu
MHO202PAHHUKA.

Teopema  Ounepa. llpaBuibHbIE  MHOTOTPAHHUKH. /[8olicmeeHHOCMb  NPABULIbHBIX
MHO202PAHHUKOB.

[Tpusma. [apamnenenunen. CoiicTBa napamenenumnena. [[paMoyronsHelil mapaiienenumne].
HaxsonHbIE IPU3MBIL.

[Mupamuna. Buapl nupamua. OneMeHTHl MOpaBUiIbHOM mupamuibsl. [lupamuger ¢
PaBHOHAKJIIOHEHHBIMH PeOpaMu M IpaHsIMH, UX OCHOBHBIE CBOICTBA.

[Tnomany moBepxHOCTEH MHOTOTPAHHHUKOB.

Tena BpamieHus: UMIMHAP, KOHYyc, map u chepa. CedyeHus LMIMHApPA, KOHyca W IIapa.
[IIapoBoii cerMeHT, IapOBOil CIOM, IIApOBOIA CEKTOP (KOHYC).

YceueHHas mupaMuia ¥ yCEUSHHBIH KOHYC.

Dnemenmul chepuyeckoii ceomempuu. Konuueckue ceuenus.

KacarenbHble npsiMble U III0CKOCTU. Brincanuele u onucanuble chepsbl. Kacaowuecs cgepul.
Kombunayuu men spawenus.

Bekroper u koopauHaTel. CyMMa BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO. YTOJI MEXKIy
BekTopamu. CKaisipHOe MTPOU3BE/ICHNUE.

VYpaBuenue miockoctu. opmyna paccTosHus MEXy Toukamu. Y paBHeHHE chepbl. Popmyna
paccmosiHus om mouku 00 niaockocmu. Cnocobvl 3a0anusi NPAMOU yPagHeHUAMU.

Pewenue 3a0au u ookasamenbcmeo meopem ¢ HOMOWbIO 8EKMOPO8 U MEMOOOM KOOPOUHAM.
Onemenmul 2eomempuu macc.

[Tonsitue o6bema. O6beMbl MHOrOrpaHHUKOB. OOBEMBI TeN BpallleHus. Akcuomvl obvema.
Bv1600 ¢hopmyn 06vemos npsamoyzonvrozo napannenenunedd, npuzmvl u nupamuovl. opmynst 0ns
Haxoxcoenusi 0ovema mempasaopa. Teopemvt 06 OMHOUWEHUAX 0OBLEMOB.

Ilpunoosicenus unmezpana K 8lMUCIEHUIO 00bEMO8 U nogepxHocmeti men epawenus. 1lnowaos
cghepuueckozo nosica. Obvem waposoeo cnos. Ilpumenenue 06vemos npu pewieHuu 3a0ay.

[Tnomane chepsl.

Paszsepmra yununopa u konyca. Ilnoujanp moBepXHOCTU HMIMH]IpA U KOHYCA.

KoMOuHammu MHOTOTPaHHUKOB | T€J BpaI[CHHSL.

[Togo6ue B mpoctpancTBe. OTHOIIEHHE OOBEMOB W IUIONIAJIEH MOBEPXHOCTEH MOTOOHBIX
¢buryp.

Hsuoicenusi 8 npocmpancmee: napaniebHblll NEPEeHOC, CUMMEMPUSL OMHOCUMENbHO NIOCKOCMU,
YEHMPATbHASL CUMMEMPIUSL, NOBOPOM OMHOCUMENLHO NPSAMOL.

Ilpeobpaszosanue nooobus, comomemus. Pewenue 3a0ay na nioCKOCMuU € UCNONbIOBAHUEM
cmepeomempuiecKux Memooos.



BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOpHs rpagoB M1 KOMOMHATOPHKA

[ToBropenue. Mcnonb3oBanue Tabaul U AvarpaMMm Ui IPENCTABICHMs JaHHBIX. Pemenue
3aJa4 Ha PUMEHEHHUE OMUCATEIbHBIX XapaKTEePUCTUK YUCIIOBBIX HAOOPOB: CPEIHHUX, HAUOOIBILIETO U
HAaUMEHBIIETO 3HAYEHUS, pa3Maxa, JUCIIEPCUU U CTAaHJAPTHOIO OTKJIOHEHUs. BpluncieHne 4acTor u
BEpOSTHOCTEH CcOObITMI. BpbluncieHue BepoATHOCTEH B OMBITAX C  PaBHOBO3MOXXHBIMH
JIEMEHTapHbBIMM ~ ucxojamMu. Mcrnosnb3oBaHne KOMOMHATOpUKU. BbruncieHue BeposTHOCTEH
HE3aBUCUMBIX cOoObITHH. Vcmonb3oBanue (opMysbl CIOXKEHUS BEPOATHOCTEH, nuarpamm Diinepa,
nepeBa BeposaTHocTel, hopMyisl bepHyiu.

Beposmnocmmnoe npocmpancmeo. Akcuomsbl meopuu 6eposmMHOCMeE.

VYcnoBHas BepoATHOCTS. [IpaBuito yMHOKEeHHA BeposiTHOCTENH. PopMyJia IOJIHOM BEPOATHOCTH.
®opmyia baneca.

JluckpeTHble ciydaliHble BeIMYMHBI M pacnpenencHuss. COBMECTHBIE PpacIpElIEICHHUS.
Pacnipenenenre CyMMbl M NPOM3BENCHHMS HE3aBUCHMBIX CIIydyallHBIX BeJIMYMH. Maremarnyeckoe
OKUJAHUE U JUCIEPCUS CIydallHOW BEIMYMHBI. MaTeMaTn4ecKoe OKUAAHWE U JUCIIEPCUS CYMMBI
CIIy4ailHbIX BEJIMYUH.

bunapnas citydalinas Beln4nHa, pacnpenesnenue bepnyim. ['eomerpuueckoe pacnpeeseHue.
bunomuanbHOe pacrpeneieHre U €ro CBOICTBa. [unepeeomempuueckoe pacnpedenenue u e20
ceolicmea.

HenpepeiBHble ciny4alinble BeqnuuHbl. [1n0THOCTE BeposiTHOCTH. DYHKIUSA pacHpeIeiIeHUs.
PaBHOMEpHOE pacnpeneneHue.

Tlokazamenvroe pacnpedenenue, e2o napamempbol.

Pacnpeoenenue Ilyaccona u ezo npumenenue. HopmanbHoe pacmpenenenue. DOyHKIUS
Jlannaca. ITapameTpsl HopManbHOTrO pacnpenenenus. [Ipumepsl ciydyaliHbIX BETUYMH, TOAYNHEHHBIX
HOpMaJIbHOMY 3aKOHY (IIOTPELIHOCTb H3MEPEHUil, poCT uenoBeKka). [lenmpanvuas npeodenvHas
meopema.

Hepasencmeo Yebwviwesa. Teopema Yebviuesa u meopema bepnynniu. 3axon 6onvuux uucer.
Buvibopounwiii memoo usmepenus eeposmuocmeii. Ponb 3axona donvuux uucen 6 nayke, npupooe u
obwecmse.

KoBapuanus 1Byx ciydaiinpix BenuuuH. [lonsTie o koadduunenrte koppensiun. CoBMeCTHbIE
HaOMIOACHUS JBYX CIy4YallHBIX BENUYUH. Bwuibopounwvii kodpuyuenm roppensyuu. Jlunetinas
pezpeccusl.

Cmamucmuueckas eunomesza. Cmamucmuka kpumepusi u ee yposeHv 3uauumocmu. Ilposepxa
npocmevwux —2unome3. OMnupuueckue pacnpeoeneHus U Ux CeA3b € MeopemudecKumu
pacnpeoenenusamu. Paneosas xoppensyus.

Ilocmpoenue coomeemcmeuti. Hnvekmuenvle u ciopvekmuenvie coomeemcmeus. buexyuu.
Juckpemnuas nenpepvienocmo. [lpunyun Jupuxie.

Koouposanue. /[souunas 3anuce.

OcnosHule nousamus meopuu 2pagos. /epesvs. /{eouunoe oepeso. Ceaznocmo. Komnonenmol
ceasnocmu. Ilymu na epaghe. Diineposvt u I amuromonosgwl nymu.

TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOJIUMBIX HA OCBOEHME KAYKJIOM TEMbBI

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Ne rembr | Jlara, KOHTPOJIb
Ne eHb
A Tema ypoka
ypoKa Heael
"

JleiictButenpHble uncina (18 gacos)

[a—y
[a—y

HCJ’ILIC 1 pallMOHAJIBHBIC YN CJIa

Ilenpie 1 panroHanbHBIE yucia. Pemenne 3amay ¢
HCTIOJIb30BAHMEM  CBOMCTB YHCET W CHUCTEM
CUMCJICHUS, JCIMMOCTH, JOJEeH W  dYacTeH,
MIPOLICHTOB, MOJYJIEH YUCEIL.




HeWicTBuTenbHble 4Yucia. PemieHue 3amad ¢
HCTOJIb30BAHUEM CBOWMCTB CTENEHEH W KOPHEH,
MHOTOYJICHOB, TpeoOpa3oBaHUN MHOTOWICHOB U
JTPOOHO-pAMOHATBHBIX BBIPAKCHUM.

Cmapmosasn
oUaZHOCMuUK
a

[elictBuTenbHble  yucna. Pemenwe 3agay C
WCIOJIb30BAHUEM T'PaJyCHOM Mephl yria.

beckoneuno yOBIBaro1as reoMeTpuyecKast
IIpOrpeccusl.

beckoneuHo yOBbIBaroLIas reoMeTpHyecKast
nporpeccuss Cymma OECKOHEYHO — yOBIBarOIICH
reOMETPUYECKON MMPOrpecCcuu

Apudmernueckuii KOpeHb HaTYPaJIbHON CTENCHH

Apudmerrndeckuii KOpeHb HATypaIbHON CTETICHH.
CreneHb C 1eWCTBUTEIIbHBIM MTOKA3aTENIEM,
CBOMCTBA CTEIEHHU.

Apudmernuecknii KOpeHb HATYPAJIHHON CTEIICHH.

Apudmernueckuil KOpeHb HaTypaJbHON CTENEHU
[Ipocreiimme  noKa3aTelIbHBIE  YPaBHEHHS U
HEpaBEHCTBA.

11.

11

CreneHs ¢ panuoHaJIbHBIM U I[GI\/JICTBI/ITGJH)HI)IM
II0Ka3aTC/sIMU

12.

12

CreneHsb ¢ palluOHaJIbHBIM U IEWCTBUTEIbHBIM
nokaszarensimu. [TokasarenbHas GyHKUNA U ee
CBOMCTBa U rpaduK.

13.

13

CreneHp C paluoOHalIbHBIM M JEHCTBUTEIBLHBIM
nokazareiasiMu. Uucino € u QyHkuus y =e*.

14.

14

CreneHsb ¢ pallMOHAIBHBIM U IEHCTBUTEIbHBIM
nokasareiiaMu. PellieHre 3a/1a4 MOBBIIIIEHHON
CJIO’KHOCTH.

15.

15

CreneHsb ¢ palliOHATBHBIM U JIEHCTBUTEILHBIM
nokasaressiMu. [IpaBuia neicTBuil ¢ paiuKagIaMu

16.

16

Ypok 00001IeHHS ¥ CHCTEeMaTH3allui 3HAaHUH 110
TeMe «/leicTBUTEIIbHBIC YHCIIay

17.

17

Ypok 000011IeHHS ¥ CHCTeMaTH3allui 3HAHUH 110
TeMe «/leliCTBUTENbHBIC Uunciay. Pellienue 3aga4
HOBBIIIEHHON CIIOKHOCTH.

18.

18

KontponbHas padora Ne 1 o teme
«JleHcTBUTEIBLHBIC YHCIIAY

KoHnTponbHas
pabora

Cren

eHHas ¢yHkuus (18 yacon)

19.

Crenennas ¢pyHKIus, €€ CBOWCTBA (MOHOTOHHOCTD,
OTPaHMYEHHOCTD) U rpaduK.

20.

Crenennas ¢pyHKIMS, €€ CBOCTBA (YETHOCTD,
HEYETHOCTH) U rpaduk

21.

(O8]

CrenenHas ¢pyHKIUS, €€ CBOWCTBA U IrpaduK

22.

N

B3aumHo obpaTHble QyHKIIUN

23.

B3anmuo oOpartHblie GyHKIMH, TpaQUK CIOKHON
byHKIIIN

24.

PaBHOCUIBbHEIE YpaBHCHHA U HCPABCHCTBA

25.

PaBHOCUIIbHBIE YpaBHEHHS 1 HEPABEHCTBA,
npeoOpa3oBaHus, MIPUBOAIINE K YPAaBHEHUIO
CJICICTBUIO

26.

PaBHOCUIIBHBIE YPABHEHMS U HEPABEHCTBA.
[loBenenne GyHKIMIA HA PA3IUYHBIX yYaCTKAX
00J1aCTH OTpEeICTICHUS.




27. |9 PaBHOCWIIbHBIE YpaBHEHUS U HEPABEHCTBA.
I'padoctponTenn.
28. |10 WppatnoHaibHble ypaBHEHUS
29. |11 Hppanmonanbupie ypaBHeHus. CTeneHHas QyHKIUs
U ee CBOMCTBA U rpaduK.
30. |12 Uppanmonanbubie ypaBHEHUS (MPOCTEHIIINE
UppaloHaJIbHbIe YPABHEHNU)
31. |13 WppanmonansHbie ypaBHeHUsA(TpapUKH CTEIEHHBIX
(yHKImit)
32. | 14 WppanmonanpHble HepaBeHCTBa (CBOICTBa
GbyHKIMIA 10 UX TpaduKam)
33. |15 Uppanmonansubie HepaBeHCTBA. Pemenue 3amau
MOBBIIIIEHHON CJIOKHOCTH.
34. |16 Ypok 00001IeHNs U CHCTeMaTU3alluy 3HaHUH 110
teme «CTeneHHass QyHKIUSI»
35. |17 Ypok 00001IeHNS U CHCTeMaTU3alluy 3HAHUH 110
teme «CtenenHas GpyHKIusA». Pemenue 3agau
ITOBBIIICHHOW CJI0KHOCTH.
36. 18 KonTponbnas padota Ne 2 o reme «CTteneHHas Konrtponbhas
GhYHKIIS) pabora
ITokazarenbHast pyHkuus (12 yaco)
37. 1 [TokazarenbHas GpyHKIH, €€ CBOMCTBA
(MOHOTOHHOCTB) U TpauK
38. 2 [TokazarenbHas QpyHKIMs, €€ CBOMCTBA
(orpaHMYeHHOCTH) U rpaduK
39. |3 [lokazaTenbHble ypaBHEHUS
40. |4 [lokazarenbHble ypaBHEHUS. Pemienne npocremmx
YPaBHEHHUH.
41. |5 [TokazaTensHble ypaBHEeHUsA. MeTo pa3iioKeHUs Ha
MHOKHUTEIN
42. |6 IToka3zarenbHble HepaBeHCTBA. CrIOCO0 3aMEHBI
HEU3BECTHOTO
43. |7 ITokazarenpHble HEpaBeHCTBA. KBagpaTHoe
ypaBHEHHE
44. |8 IToka3zaTenbHble HEpaBeHCTBA. [ UTTOTE3BI O KOPHSX
YpaBHEHHSL.
45. 19 CucTeMbl MOKa3aTeNIbHBIX YPaBHEHHH U HEPAaBEHCTB
46. |10 CucreMbl MOKa3aTeIbHbIX YPaBHEHUH U
HepaBeHCTB. [IpeoOpa3oBanue rpaduka
MOKa3areabHOU QYHKIIUU
47. |11 Ypok 0600111eHNs U CHCTeMaTU3alluy 3HaHUH 110
teme «llokazarenbHast QyHKIMS
48. | 12 KonTtponbHas padora Ne 3 o teme KoHnTponbsHas
«ITokazarenpHast QyHKITHS» paborta
Jlorapudmuueckas pynkuus( 19 yacon)
49. |1 Jlorapugmsl
50. |2 Jlorapudwmsl. [IpeoOpazoBanust soraprumon
51. |3 CoiicTBa orapu(pmoB (MOHOTOHHOCTB)
52. |4 CaoiicTBa JjorapumMoB (OrpaHUYEHHOCTD)
53. |5 JlecsTUUHBIE U HATYypaJIbHbIE JOTapH(pMbI
54. |6 JlecATUUHBIE U HATypaJIbHBIC JTOTapU(PMBI.
[TpeobpazoBanme 10rapuPMUIECKUX BIPAKESHUN
55. |7 JlecATUUHBIE U HATypaJIbHBIC JTOTapU(PMBI.

Pemenue npuMepoB MOBBIIEHHOM CIOKHOCTH.




56. |8 Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U
rpaduk

57. 19 Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U
rpaduk. [Tpumeps! morapudmudeckoit GyHKITUN

58. |10 Jlorapudmuyecke ypaBHEHHS

59. |11 Jlorapudmuueckue ypasHenus. Jlorapudpmudeckue
HEpaBEHCTBA U MX CUCTEMbI

60. |12 Jlorapugmuueckue ypaBHeHHsI. MeTObI perieHus
ypaBHEHUH.

61. |13 Jlorapugmuueckue HepaBeHCTBA

62. | 14 Jlorapudmuueckue HepaBeHCTBA. [ paduku
byHKIMII

63. |15 JlorapudMuueckre HepaBeHCTBA. [ UITOTE3bI O
KOJIMYECTBE KOPHEN YPAaBHEHMM, COAECPIKALUX
Jorapu(PMUIEcKyro ¢ YHKIIHIO

64. |16 Jlorapudmuueckue HepaBeHcTBa. lapanienbHbiit
NIEPEHOC, pacTsLKeHHe (CKaTHe) BAOJIb OCH OPAUHAT
(moctpoenue rpaukoB ¢ MOAYJISIMH, IOCTPOCHHE
rpacduka obpaTHOM QyHKINN).

65. |17 Ypok 00001IeHNS U CHCTeMaTU3alliuy 3HaHUH 110
teme «Jlorapupmuueckas GyHKUU»

66. 18 Ypok 00001IeHHS ¥ CHCTEeMAaTH3allui 3HAHUH 110
teme «Jlorapupmudeckas ¢pynkuusy». Pemenue
3aJ1a4 HOBBIIIEHHON CJIOKHOCTH.

67. |19 Kontponbnas padota Ne 4 o reme KontponbHas
«Jlorapudmuueckas Gynkums» pabora

Tpuronomerpudeckue Gopmyisl (27 4acoB)

68. |1 Pannannas mepa yria. Tpuronomerpudeckas
OKPY>KHOCTh

69. |2 IToBOpPOT TOUKM BOKpPYT Hadaja KOOPAHUHAT.
[lepeBon rpagyCHOM MephI B paJuaHHYIO

70. |3 IToBOPOT TOUKM BOKPYT Hauana KOOpAUHAT.
[TonoxeHne TOYKN Ha OKPY>KHOCTH.

71. |4 OrnpeziesieHne CUHyca, KOCHHYyca yria

72. |5 OnpeneneHne TaHTeHca yria

73. |6 3HaKu CUHYca, KOCHUHYCa U TaHT€HCca

74. |7 3aBHCHUMOCTb MEKIY CHHYCOM, KOCUHYCOM OJIHOTO
1 TOTO e yria

75. |8 3aBUCHUMOCTb MEXKY CUHYCOM, KOCUHYCOM U
TAHT'€HCOM OJJTHOTO M TOTO € yria

76. TpUroHomMeTpu4ecKue TOKIECTBA

77. | 10 Tpuronomerpuueckue ToxaecTsa. Oo61mas o6macTsb
OIIpeAEICHUS

78. 11 TpuronomeTpuueckue ToxAeCTBa. Pemenue 3aaau
Y TIPUMEPOB

79. |12 CuHyC, KOCUHYC U TAaHT'€HC yIJIOB a M — a

80. |13 DopMYJIbI CIT0KEHUS

8l. | 14 DopMyIIbI CII0KEHUS] U BBIYUTAHUSL ApIYMEHTOB

82. |15 ®opmyisl cnoxkeHus. [I[puMeHenne B pemeHnn
3aJ1a4 NOBBIIIEHHON CIIOKHOCTH.

83. |16 CUHYC ¥ KOCUHYC JBOWHOTO yrjia

84. |17 CuHyC, KOCUHYC U TAHT€HC JBOMHOIO yIJia

85. |18 CHHYC ¥ KOCHHYC ITOJIOBUHHOTO YIila

86. |19 CuHyC, KOCHHYC U TAHT€HC MOJIOBUHHOIO YIJIa




87. 120 DopMyJIbl IPUBEIECHUS

88. |21 ®opmyiibl ipuBeneHUs. PopMyIibl TPUBEACHUSA:
CITUCOK U TaOJIUIIBI

89. |22 CyMMa CHHYCOB.

90. |23 Pa3zHocTh CUHYCOB.

91. |24 Cymma u pa3zHocTh cuHycoB. Cymma U pa3HOCTb
KOCHHYCOB

92. |25 Ypok 00001IeHNs U CHCTeMaTU3alluy 3HaHUH 110
teme «Tpuronomerpuyeckue GOpMyIb)

93. |26 Ypok 00001IeHNs U CHCTeMaTU3alluy 3HaHUH 110
teme «Tpuronomerpuueckue popmyibl». Pemenne
3aJ1a4 MOBBIIIEHHOM CJI0KHOCTH.

94. |27 KonrponpHas  pa6ora Ne 5 mo  Tteme | KonTponbHas
«Tpuronomerpuyeckue HopMyIIb» pabota

TpuroHnomeTrpuyeckue ypaBHeHHs

95. | YpaBHEHHE COS X = a

9. |2 VYpaBHenue cos X = a. [[pumenenue cpoiicTBa
apKCHHYCa, YUCIIa

97. |3 VYpaBHeHue cos X = a. Pemienue npumepos
TIOBBIIICHHON CIIOKHOCTH.

98. |4 YpaBHEHHE Sin X = a

99. |5 VYpaBHenue sin x = a. [I[pumenenue cpoiicTBa
apKCHHYcCa, ApKKOCHHYCA YuClia

100. |6 VYpaBHenue sin X = a. Penienue npumepon
ITOBBIIICHHOW CJI0KHOCTH.

101. |7 YpaBHeHHE tg X = a

102. |8 VYpaBHeHnue tg x = a, [I[pumenenue cBoiicTBa
apKCHHYCa, apKKOCHHYCa, apKTaHT'€HCca Yncia

103. |9 PelreHre TpUroHOMETPUYECKUX YPABHEHUM

104. |10 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUH,
OpHOpOHBIE TPUTOHOMETPUUYECKUE YPABHEHMUS.

105. |11 Pemrenne TpUroHOMETpUYECKUX YPABHEHHM.
Pemenue npocrelmmx TpPUrOHOMETPUUECKUX
HEPABEHCTB.

106. |12 Pelrenne TpUroHOMETPUYECKUX YPABHEHU.
[Ipocreiimme cucTeMbl TPUTOHOMETPUYECKUX
YPaBHEHHUH.

107. |13 Pemenuie TpUroHOMETpUYECKUX YpaBHEHUIA.
OO6patrHble TPUTOHOMETPUYECKHE (DYHKIIUH,

108. | 14 [Ipumeps! perenns npocTenmmx
TPUTOHOMETPUUECKHUX HEPABEHCTB

109. |15 [Ipumeps! penienns NpocTENIINX
TPUTOHOMETPUUECKUX HEPAaBEHCTB. MeToa
BCIIOMOTATEJILHOTO YIJla

110. | 16 VYpok 00001IeHNS ¥ CHCTEeMAaTH3allu 3HAHUH 110
TeMe « T pUrOHOMETPUUYECKHUE YPABHEHUS»

111. 17 VYpok 00001IeHNS ¥ CHCTEeMAaTH3alluA 3HAHUH 110
Teme « T pUrOHOMETPUUYECKHUE YPABHEHUS».
Pemrenne 3a1a4 nOBBIIEHHON CIOKHOCTH.

112. |18 KonTtponbHas padora Ne 6 o teme KoHnTponbsHas
«TpuroHomMerpryeckre ypaBHEHUSD pabora

,AATOroBoe nNoBTOpEHUE

113. |1 Hrorosoe nosropenue. Llenbie U paiioHAIbHBIE

qucia




114. |2 Hrorosoe moBTopeHue. beckoneuHo yObIBaroIas
reoMeTpHuyecKas mporpeccus

115. |3 Htorosoe noBropenue. ApudmMeTuieckuii KOpeHb
HATypaJIbHOM CTETIeHU

116. |4 Hrorosoe moBTopenue. Crenennas QyHKIus, e€
CBOICcTBa U rpadukK

117. |5 Hrorosoe nosropenue. MppanroHaibHbie
ypaBHEHUs

118. |6 Hrorosoe nosropenue. MppanroHaibHbie
HEpaBEHCTBA

119. |7 Hrorosoe nmoBropenue. [TokazarenpHas GyHKIHS,
e€ cBoiicTBa U rpaduk

120. |8 Hrorosoe noropenue. [lokazaTenbHble ypaBHEHUS

121. |9 Hrorosoe nosropenue. [lokasarenbHbie
HEpaBEHCTBA

122. |10 Hrorosoe nmoBropenne. CBoiicTBa jorapudmon

123. |11 Hrorosoe nosropenue. /lecaTnunble u
HATypaJIbHBIE JIOTapU(PMBI

124. |12 Hrorosoe noBropenue. Jlorapupmuueckue
ypaBHEHUs

125. |13 Nrorosoe nosropenue. Jlorapudpmuueckue
HEpaBEHCTBA

126. | 14 Hrorosoe nmoBropenue. OnpeneneHne CUHyca,
KOCHHYCAa U TaHI€HCa yriia

127. | 15 HroroBoe nmoBTropenue. 3HaKu CHHYCa, KOCUHYCA U
TaHTeHCa

128. |16 Hrorosoe nosropeHue. 3aBUCUMOCTb MEXY
CHUHYCOM, KOCHHYCOM M TaHT€HCOM OJIHOTO W TOTO
Ke yria

129. |17 IIpomexyrounas arrectanus 3a Kypc 10 knacca IIpomexyrou

Hast
aTTecTanus

130. |18 AHanus npoMeXyTOYHOU aTTecTanuu 3a Kype 10
KJjlacca

131. |19 Hrorosoe noBropenne. CUHYC, KOCUHYC U TAHT'€HC
yIJOB a v —a

132. |20 Hrorosoe nosropenne. PopmyIsl CI0KEHUS

133. |21 Hrorosoe nosropenue. CUHYC, KOCUHYC U TaHT'€HC
JIBOMHOTO yrja

134. | 22 Hrtorosoe nmoBropeHue. YpaBHEHHE COS X = a

135. |23 HToroBoe nmoBTopeHue. Y paBHeHHE sin X = a

136. |24 Hrtorosoe nmoBropeHne. YpaBHEHHE tg X = a

11 kaace
Tpuronomerpuueckue ¢pyHkuuu (20 yacon)

l. 1 O6nacTh onpeneneHus: TPUrOHOMETPUIECKIX
byHKIMI

2. 2 MHOX€ECTBO 3HaYEHUN TPUTOHOMETPUUECKUX
byHKIMI

3. 3 OO6mnacTh ornpeneaeHusl © MHOKECTBO 3HAUEHUN
TPUTOHOMETpUYECKHX PyHKIUI. CBONCTBA
(MOHOTOHHOCTH, OTPAaHHYEHHOCTH ).

4, 4 YETHOCTD, HEUETHOCTD, IEPUOJIUYHOCTH

TPUTOHOMETPUUECKUX (PYHKIIMIMA




YETHOCTB, HEYETHOCTD, IEPUOAUYHOCTD
TpUroHOMeTpuieckux GyHKiui. ['paduku
MPOCTHIX (DYHKIIMH.

YETHOCTH, HEYETHOCTD, IIEPUOTUIHOCTD
TpUroHomerpuyeckux ¢pyHkuuit. ['paduku
CIIOXKHBIX (DYHKITHH.

CBOIICTBO QYHKITNH Y = COS X U €€ TpaduK

CBoiicTBO QyHKIIMH Y = CcOS X U €€ TpaduK.
I'paduku 0OpaTHBIX TPUTOHOMETPUYECKUX

byHKIMII

CBoiicTBO pyHKITMHU y = cOS X U e€ rpaduk.
CBoiicTBa 00paTHBIX TPUTOHOMETPHUECKUX

byHKIMHA

10.

10

CBoiicTBO pyHKIIMH Y = sin X U e€ rpaduk

11.

11

CBoiicTBO pyHKIMH y = sin X U e€ rpaduk.
I'padmikm 0OpaTHBIX TPUTOHOMETPUICCKUX
byHKIIUH

12.

12

CBoiicTBO QyHKIIMH Y = sin X U e€ rpaduk.
CBoiicTBa 00OpaTHBIX TPUTOHOMETPUUECKUX
byHKIUH

13.

13

CBoiicTBO QyHKIIMH Y = tg X U € rpaduk

14.

14

CpoiicTBo QpyHKINH y = tg X 1 €€ rpaduk.
CBoiicTBa 00OpaTHBIX TPUTOHOMETPUUECKUX
byHKIUH

15.

15

OOpatHbIe TPUTOHOMETPUYECKHE (DYHKIIUU

16.

16

OOpaTHble TPUTOHOMETPUYECKUE (PYHKIIHH, UX
TJIABHBIC 3HAYCHUS

17.

17

OOpatHble TPUTOHOMETPUYECKHE (DYHKIIUH,
CBOMCTBA U rpaduKu

18.

18

Ypok 0600111eH1s U cCCTeMaTU3alliy 3HaHU# 10
teme «TpUroHoMeTprUecKrue QYHKITUN

19.

19

Ypok 0600111eH1s U cCCTeMaTU3alluy 3HaHU# 10
teme «Tpuronomerpuueckue GyHKIuN». Pemenne
3aJ1a4 HOBBIIIEHHON CJIOKHOCTH.

20.

20

KonTponsnas padora Ne 1 o teme
«Tpuronomerpuyeckre QyHKIMU»

Kontponbhas
pabota

ITpousBoaHas u e€ reomerpuueckuid cmpici (20 gyacos)

21. 1 [TpousBoaHas

22. 2 [IpousBoaHas. [Ipumepsl MOHOTOHHON YUCIIOBOM
MIOCJIEZIOBATEIHLHOCTH, UMEIOIIEH IpeJien.

23. 3 IIpousBonHas. Ilpenensl nocienoBareabHOCTEN

24. 4 [Ipou3BoiHas CTENEHHON (QYHKIIMH

25. 5 [IpousBonnas creneHHoil pyuxun. [Ipomexytku
HENPEePHIBHOCTH, TOUYKH pa3pbiBa

26. 6 IIpousBosaHas cTeneHHON QyHKIMH.
HenpepriBHOCTh QyHKITMN

27. 7 [IpaBmia quddepennnpoBanus

28. 8 [IpaBuna nuddepennuponanus. [loBenenue
(GyHKIUH Ha pa3aMYHbIX yYacTKax 00J1acTu
OIIpEeAEICHUS

29. 9 [TpaBuna quddepennupoanus. CKopocTu
Bo3pacTanus (yObIBaHUS) yHKITHIA

30. 10 [Tpon3BoIHBIE HEKOTOPBIX AJIEMEHTAPHBIX (HYHKITUN




31.

11

HpOI/I?)BOIIHBIe HCKOTOPLIX 3JICMCHTAPHBIX
dbynkumii. [Ipon3BoIHbBIE 3JIEMEHTAPHBIX (DYHKITHI

32.

12

[Tpon3BoiHbBIE HEKOTOPHIX 3JIEMEHTAPHBIX
¢bynkmii. [Ipon3BoHbIE CYyMMBI, TPOU3BEICHUS U
94aCTHOTO ABYX (DYHKITHIA

33.

13

[Tpon3BOAHBIE HEKOTOPHIX 3JIEMEHTAPHBIX
¢bynkuuit. [IponsBoanas cioxuoi GpyHkuuu y =
(kx +b).

34.

14

['eomeTpuyeckuii CMbICT TPOU3BOIHOM

35.

15

['eomeTpuueckuii cMbica npou3BoaAHOM. Teopema o
npejeae MOHOTOHHON OrpaHUYeHHOMN
110CJIEI0BATEILHOCTH

36.

16

['eomeTpuyeckuii cMbICT TPOU3BOAHON. Pemenue
3a/1a4 MOBBIIIEHHON CIO0KHOCTH.

37.

17

['eomeTpuyeckuii CMbICT TPOU3BOAHOM.
IToctpoenne rpadukoB.

38.

18

VYpok 0000111eHNs U cUCTeMaTU3alluy 3HaHUH 110
teMe «lIpon3BoaHas u €€ reoMeTpuIeCKUN CMBICIDY

39.

19

VYpok 0000111eHNs U cUCTeMaTU3alluy 3HaHUH 110
teMe «lIpons3BoaHas u e€ reomeTpuIeCKuin
cMbIcT». Perenne 3a/1a4 MOBBIIIEHHOM CJI0KHOCTH.

40.

20

KonTponbnas padorta Ne 2 no reme «IIpousBoanas
U €€ TEOMETPUUYECKUI CMBICID)

Kontponbnas
pabora

[TpumeHeHne mpou3Bo

JTHOU K nccienoBanuio ¢yHkiwuii (18 yacos)

41. 1 BospacTtanue u yObiBaHue QpyHKIMU

42. 2 Bospacranue u yobiBanue Qynkuuu. Bropas
IIPOU3BOJIHAs M YCKOPEHHUE Mpoliecca,

43. 3 DKCTpeMyMbl QYHKLIUU

44. 4 OkctpeMmyMbl QyHKIMH. [IpoMexyTku Bo3pacTaHUs
1 yObIBaHUS (DYHKITUH.

45. 5 OKkcTpeMyMbl QyHKIMH. [loKa3aTenbCTBO TEOPEMBI.

46. 6 [IpumeHeHne Mporu3BOIHON K MOCTPOEHUIO
rpaduKoB PyHKIHIA

47. 7 [IpuMeHeHne MpON3BOIHOMN K TOCTPOEHUIO
rpadukoB GpyHkiuii. Hanbonpiiee n HaumeHblee
3HaueHUs! QYHKIIMHM Ha OTPE3KeE.

48. 8 IIpuMeHeHre IPOU3BOIHOMN K TOCTPOEHUIO
rpadukoB GpyHkuuii. Penmenne npocreimux 3agay

49. 9 [IpumeHeHne Mponu3BOIHON K IOCTPOEHUIO
rpaduxoB QpyHkuuii. Penenne 3agad noBeIIEHHON
CJI0KHOCTH

50. 10 Haubonbiiee u HanMeHbllee 3HaYeHUs QYHKIUU

51. 11 Haubonbiiee n HauMeHblee 3Ha4YeHUS (QYHKIIHUH.
Pemenne nmpumepos

52. 12 Haubonbiiee n HanMeHblIee 3HaYCHUS (QYHKIHMH.
WccnenoBanmne pyHKIMH ¢ TOMOIIbIO POU3BOAHOMN
U CTPOUTH €€ rpaduK.

53. 13 BrimykiocTs rpaduka GpyHKIuu

54. 14 BrinykiiocTs rpaduka GyHKIINN, TOUKH nepernda

55. 15 BrimykiocTs rpaduka GpyHKIMH, TOUYKH Neperuoa.
ITocTpoeHue c0XKHBIX TpadUKOB.

56. 16 Ypok 060011IeH s U CHCTeMaTU3alluy 3HaHUH 110

teme «lIprumMeHeHre mpor3BOIHON K UCCIEIOBAHUIO
byHKIII




57. 17 Ypok 060011IeHNs U CHCTeMaTU3alluy 3HaHUH 110
teme «lIprumMeHeHre mpor3BOIHON K UCCIETOBAHUIO
¢byHkuuity. Pemenue 3agaq nOBBILICHHON
CJIO)KHOCTH.

58. 18 KonTponbnas padora Ne 3 o reme «IIpumenenne | KontponbHas
MIPOM3BOJIHOM K HCCIIEIOBAaHUIO (DYHKITUII pabora

Wurerpain (17 yacos)

59. 1 IlepBooOpaznas

60. 2 ITepBooOpaznas. CBoiicTBa.

61. 3 [IpaBuiia Hax0XA€HNS IEPBOOOPA3HBIX

62. 4 [IpaBuna HaXOXKIE€HUS TEPBOOOPA3HBIX.
IIpuMeHeHue B 3aga4ax

63. 5 [Lnomans KpUBOJIMHEWHOW TpaINeluy U MHTErpaj

64. 6 [Inomane KpUBOJMHEWHOMN TpAMECIIMN U UHTETPAL.
Brruncnenue miuomaam.

65. 7 [Inomanas KpUBOIMHEHHON TpaNeIIMy U UHTETpal.
[lepBooOpasubie pynknun: f(x) + g (x), kf (x) u f
(kx +b).

66. 8 Boruncnenue MHTErpagos

67. 9 Brruucnenue uarterpanos. [IpubamxEHabie
3HAYECHMS] HHTETPAJIOB.

68. 10 Brrunciienue miomiaaei ¢ noMoIb0 HHTErPajioB

69. 11 Boruncnenue miomazaei ¢ moMouib0 HHTErpaioB.
Boruncnenue miuomaan KpUBOJIMHEHHON Tpaneun
C MOMOIIBIO UHTErpaia

70. 12 Brrunciienue miomaaei ¢ moMoIbo HHTErPaJioB.
Brrunciienne miomana KpuBOJWHENHON Tpaneuuu
¢ oMot Gopmynsl Hetorona—1JleitOnuma.

71. 13 [IpuMeHeHne MPON3BOIHOM M UHTETpaia K
pPELIEHUIO IPAKTUYECKHX 3a/1a4

72. 14 IIpuMeHeHne IPOU3BOIHON U UHTETpaia K
pEIIeHUIO MPAKTUUECKUX 3a/1a4 TTOBBIIICHHON
CJIIO)KHOCTH

73. 15 Ypok 000011IeHHS ¥ CHCTEeMaTH3allui 3HAHUH 110
teMe «HTerpam»

74. 16 Ypok 00001IeHHS ¥ CHCTEeMaTH3allui 3HAaHUH 110
teme «MHTerpan». Pemenune 3axad noBsIIeHHON
CJI0KHOCTH.

75. 17 KonTtponbHast padora Ne 4 mo teme «MHTErpam

KomOunaropuka (13 gacoB )

76. 1 [IpaBuiio nponsBeeHus

77. 2 [IpaBuno npowusBenenust. Meroq MaTeMaTH4eCKOM
VHJTYKIHH.

78. 3 IlepecTaHoBKH

79. 4 ITepecranoBku. MaremaTuyeckue MOAEIN

80. 5 Pazmenienus

81. 6 Pasmemenns. MatemaTHdeckre MOJIETH

82. 7 CoueTaHus U UX CBOMCTBA

83. 8 Coueranus u ux cBoiicrBa. Kombunaropusie
3a/1auun

84. 9 bunom Herorona

85. 10 bunom Herorona. [lpumenenune Gpopmys

86. 11 Ypok 060011IeH s U CHCTeMaTU3alluy 3HaHUH 110
teMme «KoMOuHaTOpHKa»




87. 12

Ypok 060011IeHNs U CHCTeMaTU3alluy 3HaHUH 110
teme «KomOuHaTopukay. Pemenue 3amau
MOBBIIIICHHON CII0KHOCTHU.

88. 13 KontponbHas padota Ne 5 o teme KonTtponbHas
«KombuHaTopuka pabota
DJIeMEHTHI TeOprHU BeposiTHOCTEH (13 vacoB)
89. 1 CobbiTHs
90. 2 KomMOunarms coObITHi.
91. 3 KomOunanmst coowrtrii. [IpoTBOTIONOXKHOE
coObITHE
92. 4 BepositTHoCTh cOOBITHS
93. 5 BepositTHOCTh cOOBITHS. BEposATHOCT CyMMBI
MIPOU3BOJILHBIX COOBITUIN
94. 6 CrnoxeHue BeposiTHOCTEN
95. 7 Cnoxenue BeposiTHocTel. [IpuMenenue B
MIPaKTHUKE.
96. 8 He3zaBucumelie cOOBITHSI.
97. 9 HezaBucumblie cOObITHS. Y MHOXKEHUE
BEPOATHOCTEMN
98. 10 Craructrueckasi BEpOSITHOCTb
99. 11 CratucTtuueckasi BEposITHOCTh. BeposTHOCTB
MOJIy4€HHUsI KOHKPETHOTO YKCIIa YCIIEXOB B
ucnbITaHugxX bepHynnu
100. 12 Ypok 00001IeHHS ¥ CHCTEeMAaTH3allui 3HAaHUH 110
TeMe «DJIEMEHThI TEOPUU BEPOSTHOCTEN»
101. |13 KonTponbnas padora Ne 6 o reme «J1€MEHTHI Konrtponbhas
TEOPUU BEPOSTHOCTEN» pabora
Craructuka (9 yacon)
102. |1 CrnyuaiiHble BEITMYUHBI
103. CrnyyaitHble BeIMUMHBI. 3HAUE€HUE TUCKPETHOU
CIIy4allHOM BEIMYMHBI
104. |3 IleHTpanpHble TEHACHIUN
105. |4 LlenTpanpHble TEHACHINN. 3HaYEHUE HENTPEPHIBHON
CIIy4aiiHOM BEJTMYUHBI
106. |5 Meps! pazbpoca
107. |6 Meps! paz0Opoca. ['enepasibHas COBOKYITHOCTb ,
BBIOOpKA.
108. |7 Mepsl pa3dpoca. 3HaueHHsI CITy4aifHOW BEJIUYHMHBI
109. |8 Ypok 00001IeHNS ¥ CHCTEeMaTH3alluK 3HAHUH 110
teme «CTaTucTuka»
110. |9 Kontponbnas padota Ne 7 mo teme «Cratuctuka» | KonTponpHas
pabota

Ntorosoe noBropeHue.

1. |1 Hrorosoe moBTopenue. CBOMCTBO GYHKITMH Y = COS
X " e€ rpauk

112. |2 Htorosoe noBropenue. CBOUCTBO (YHKIMHU y = Sin
X " e€ rpaukK

113. |3 HroroBoe moBTopenne. CBONCTBO QYHKIIUH Y = tg
X U e€ rpauk

114. |4 Hrorosoe noropenue. [IponsBoanas

115. |5 Hrorosoe nosropenue. ['eoMmeTpuueckuii CMbICI
MPOU3BOIHOMN

116. |6 HTorosoe noBTOpEHHUE. Bozpacranue n

yObIBaHNE QYHKITUN




117. |7 HTorosoe nmoBTOpEHHUE. Haubonbiiee u
HauMeHbIIee 3HaYeHUs! QYHKIMH

118. |8 Htorosoe noBropenue. [leppooOpaszHas

119. |9 Hrorosoe nosropenue. [IpaBuna HaxoxaeHUA
IEpPBOOOPA3HBIX

120. | 10 Hrorosoe nosropenue. [1nomanb KpuBOIMHENHON
Tpaneuuy U HHTEerpaj

121. |11 HToroBoe nmoBTOpeHne. DKCTpEeMyMbl ()YHKIIUU

122. |12 HroroBoe nmoBTropenue. BoimykiocTs rpaduka
(GyHKIINU, TOUKH nIeperunda

123. |13 Hrtorosoe noBropeHue. Beruncienue HHTErpagoB

124. | 14 Hrorosoe noropenue. Beruncienue miomanei ¢
MTOMOIUIBIO0 HHTETPAJIOB

125. |15 Hrorosoe nosropenue. [IpaBuiio nponsseaeHus

126. | 16 Hrorosoe nosropenue. bunom Herotona

127. |17 HroroBoe noBTropeHue. JIeMEHTbl TEOPUU
BeposTHOCTEeH. COOBITHS

128. |18 HroroBoe nmoBTopeHue. DIeMEHTbl TEOPUU
BepositHOCcTel. KomOuHaims coObITHi.
[TpoTrBONONOKHOE COOBITHE

129. |19 Hrorosoe noBTopeHue. DIeMeHTbl TEOPUU
BepoATHOCTEH. BeposTHOCTH cOOBITHS

130. |20 HroroBoe nmoBTopeHue. DIeMeHTbl TEOPUU
BeposaTHOCTel. HezaBucumMbie cOOBITHS.
YMHOKEHUE BEPOATHOCTEN

131. |21 [Ipomexxyrounas arrecranus 3a kypc 11 knmacca [IpomexyTou

Hast
aTTecTanus

132. |22 AHanu3 pe3yapTaTOB IPOMEKYTOUYHOHN aTTeCTAlluU
3a kypc 11 kiacca

133. |23 Hrorosoe nosropenue. Crarucruka. CiayyaiiHbie
BEJTMYHHBI

134. |26 Hrtorosoe IIOBTOPEHHUE. Pemienue 3a71a4
TTOBBIIIEHHOW CII0KHOCTH.

IF'EOMETPUs
10 xnace (72 v)
Tembl ypokoB KOHTPOJIb

I'nasa VIII. HekoTopsle cBeieHHs U3 INIAHUMETPUH.

§1 Yrubl u 0Tpe3KH, CBA3aHHBIE C OKPY/KHOCTBIO.

Pemenune 3ama4d ¢ MCoab30BaHUEM CBOWMCTB (I)I/Ipr Ha
ITIJIOCKOCTH.

Pewrenue 3ana4 ¢ UCIOJIB30BAHUEM TEOPEM O TPEYTOJIBHUKAX,
COOTHOILIEHUH B MPSMOYTOJIbHBIX TPEYroJibHUKaX, (GaKkToB,
CBSI3aHHBIX C YETBIPEXYTOJIbHUKAMH.

Pemenue 3amau ¢ ucnosb3oBaHueM (HaKkTOB, CBI3AHHBIX C
OKPY>KHOCTSIMU.

Pemenue 3amay Ha M3MepEHUS HA TJIOCKOCTH, BBIYUCIICHUS JJTHH
U IJIoIIaaei.

§2 Pemienue TpeyrojibHUKOB.




5. | Haxoxaenue menuaH, OUCCEKTPHUC TPEYTOJIbHUKA YePE3 €ro
CTOPOHBI.
6. | Paznuunbie popmyIbl a1 HAXO0XKICHUS TUTOIIAIA TPEYTrOJIbHUKA
7. | YTBepxaeHus Jusiepa Juisl TPsSIMON U OKPYKHOCTH.
8. | Pemenue 3ama4 no teme: «PenieHue TpeyrojabHUKOBY.
§3 Teopema Menesias u UeBbl.
9. | Teopema Menenas u YeBbl.
10. | PemeHue 3a1a4 ¢ MCOIb30BaHUEM TeopeMbl MeHenas 1 UeBsl.
§4 Dumnc, runep6osa n nmapadoJia.
11. | IloHarus snnunca, runepOoIIbl, TapadoITbI
12. | BbIBOJ KaHOHUYECKUX YpaBHEHHH, N300paKeHHE KPUBBIX
BBenenue
13. | OCHOBHBbIE NTOHATHUS TEOMETPUHU B IPOCTPAHCTBE.
14. | AKCMOMBI CTEPEOMETPHUU U CIEIACTBUS U3 HUX.
15. | llonarue 06 aKCHOMAaTUYECKOM METOJIE.
I'nasa I. Ilapaie IbHOCTH NPAMBIX M TUIOCKOCTEH.
§1 IMapansieJbHOCTH NPAMBIX, IPAMOM M IVIOCKOCTH.
16. | IlapanynenbHble OpsMbIE B IPOCTPAHCTBE.
17. | IlapannenbHOCTh NPSIMOM U IIIOCKOCTH
18. | Teopembl 0 MapauICIbHOCTH MPSMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE
19. | [lapannenbHOE MTPOSKTUPOBAHKE M U300pakeHue Guryp.
l'eomempuueckue mecma mouex 8 NpoOCMpancmae.
§2 B3aumHoe pacnoJioykeHue NPSIMbIX B IPOCTPAHCTBE
20. | CkpenuBaroniyiecs npsiMple B MPOCTPAHCTBE. YTOJI MEXAY HUMHU.
21. | Memoowl HaxoxcOeHus paccmoanHuil Mexncoy CKpeuwusarouuUMucs
NPAMbIMU
22. | Yrusl ¢ COHanpaBI€HHBIMUA CTOPOHAMHU. YTOJ MEXAY NPSIMBIMHU
23. | Pemenue 3anau o treme «llapannenbHOCTh NPSAMBIX U
TIJIOCKOCTEW»
24. Konmponvnas paboma
Nel no meme:
«Ilapannenvnocms
NPAMBIX U
NJI0CKOCMEU.»
§3 IlapaniejbHOCTD IVIOCKOCTEH
25. | MapamienbHbIe TUIOCKOCTH
26. | CpolicTBa napajuIeNbHbIX IJIOCKOCTEN
§4 TeTpas’ap u napaneaenunesn
27. | Terparap
28. | Iapamienenunen
29. | Teopema Menenas ona mempasopa. IlloctpoeHne ceueHuit
MHOTOTPaHHMKOB METOJ/IOM CJIEJIOB.
30. | LlenTpansHoe npoekTupoBanue. [loctpoenue ceuenunit
MHOT'OTPAHHUKOB METOJO0M MPOEKIIUM.
31. Koumponvnas paboma
Nel no meme:
«llapannenvrocmo
NJI0CKOCMe .
32. 3auem Nel no meme:
«IlapamnensHOCTD
TJIOCKOCTEM.

I'masa I1. IlepneHIMKYJISAPHOCTD NPAMBIX H INIOCKOCTEH




§1 IlepneHAUKYJISIPHOCTD NPSIMOI M IJIOCKOCTH

33. | AHanu3 KOHTPOJIbHOU paboThl. [lepreHnuKyaspHbIe PsSMbIC B
npoctpancTse. [lapannensHbie npsiMble, IEPIEHANKYISIPHBIE K
IJIOCKOCTH.
34. | IlepneHAMKYASIPHOCTD NPAMOM U M1ockocTu. Ilpu3nax
NEPIEHIUKYIIPHOCTU IPSIMON U TNIOCKOCTH.
35. | Teopema o npsiMoii, NEPIEHIAUKYIAPHON K TIJIOCKOCTH.
36. | Pemenue 3a1a4 Ha NEPHIEHANKYISIPHOCTD OPSIMOM M IJIOCKOCTH.
37. | Pemenue 3a1a4 Ha NEPIECHANKYISIPHOCTD MPSIMOM U MIIOCKOCTH.
§2 IlepneHAUKYJISIP M HAKJIOHHBIE. YT0J MeXK1Y NPSAMON U
INIOCKOCTBIO.
38. | Haknonnsle u mpoekun. Paccrostaust Mexay ¢purypamu B
npoctpadcTBe. OOImKi NepHeHIUKYIIAP ABYX CKPEIMBAIOIINXCS
IPSIMBIX.
39. | Teopema 0 Tpex NEPHEHIUKYIISIPAX.
40. | Pemenue 3a1a4 Ha IPUMEHEHUE TEOPEMBI O TPEX
NEePIEeHIUKYIIApax.
41. | Yron Mexay npsiMoi U INIOCKOCTBIO
42. | PemieHue 3aa4 Ha HAX0XKJICHUE YIJIa MEXY NPSIMOM U
IJIOCKOCTBIO.
43. | Bugsl TetpasapoB. OpTOLEHTPUUECKUN TETpadp, KapKaCHbIN
TETPa3]p, PaBHOIpaHHbIN TeTpasap. IIpsimoyrosbHbili TETpa’ 1p
§3 /IByrpannslii yroJi. [lepneHaukyJasipHOCTb MJI0CKOCTEI.
44. | Yrasl B npocTpaHcTBe. [[ByrpaHHbIi yroi.
45. | Pemienue 3a/1a4 Ha BBIYMCIIEHUE YIII0B MEXAY IUIOCKOCTSIMH.
TpexrpaHHblii 1 MHOTOTPAHHBIN YTOJI.
46. | llepnenaukyispHble IUIOCKOCTH. [IpU3Hak nepneHuKyIspHOCTH
JIBYX INIOCKOCTEH.
47. | llpsamoyrousbHbIi napamenenunes. CBolicTBa NapajuleJenUuNena.
Koumponvnas paboma
Ne3 no meme:
«llepnenouxynaprnocms
NJIOCKOCMel .
48. 3auem Ne2 no meme:
«IlepneHIUKyISIpHOCTD
IIJIOCKOCTEN.
I'masa I1II. MHOrorpaHHuKHu
§1 Ilonsitne MmHororpannuka. Illpusma.
49. | Ananu3 KoHTpoJbHOU pa®oThl. [loHATHE MHOTOTrpaHHMKa. Buabl
MHOTOTPaHHHKOB.
50. | Ilpusma. ITnoniaap NOBEPXHOCTU NPU3MBI.
51. | HakJIOHHBIE IPU3MBI.
§2 Iupamupga
52. | Ilupamuaa. Buasl nupaMu. D1€MEHTHI IPABWIIBHON TUPAMUJBL.
53. | [Tupamuabl ¢ paBHO HAaKJIOHEHHBIMHU peOpaMu U TPAHIMH, UX
OCHOBHBIE CBOWCTBA.
54. | Pemenue 3anay no treme "[lupamuga’.
55. | YceuenHas nupamua.
§3 IIpaBuiibHBIE MHOTOTPAHHUKH
56. | Cummertpus B npoctpaHcTse. [IoHsTHE TPaBUIBHOTO

MHOTOTpaHHUKA. /J[BOMCTBEHHOCTh MPaBUJIbHBIX
MHOT'OI'PaHHUKOB.




57. | DneMeHThl CHMMETPHUH NTPaBUIIBHOIO MHOTOTpaHHUKA. Buabl
MHOT'OTPAHHUKOB. Paseepmku MHO202paHHUKA.
58. | Kpamuauiwue nymu na nogepxnocmu muo2cocpannuxa. Teopema
Dilnepa
59. | Pemenue 3agau no teme "[IpaBuiibHble MHOTOTPAHHUKHY.
60. | Pemenue 3agau no treme "MHOrorpaHHUKN.
61. Konmponvnas paboma
Nod no meme:
« MHOrorpaHHUKNY.
62. 3auem Ne3 no meme:
«Mnozoepannuxuy.
3akiaounTeIbHOE NOBTOPEeHHe Kypca reomerpun 10 kiaacca
63. | AHamu3 KOHTPOJIbHOM paboThl. [loBTOpEeHnE. AKCHOMBI
CTEPEOMETPUU U UX CIICICTBUS
64. | IToropenue. [lapaninenbHOCTh NPSIMBIX U IJIOCKOCTEH
65. | IloBropenue. Yros Mexay NpsMbIMU.
66. | IloBropenue. IlepneHAMKyISpHOCTD NPSIMON U IJIOCKOCTH.
67. | IloBropenne. Teopema 0 Tpex neprneHIUKyIsIpax.
68. | IloBropeHue. Yroy Mexy NpsiMOM U MIOCKOCTBIO.
69. | IloBropenue. Yroy Mexay MI0CKOCTSIMHU.
70. | IloBropenue. Ilpusma.
71. | IloBropenue. [lupamuaa.
72. | IloBropenue. [IpaBuibHbIE MHOTOTPAHHUKH.

11 xnace (72 4)

| Tembl ypokoB

KOHTPOJIb
I'nasa VI. uiunap, konyc, map — 164
Huannap-3 u

l. Tena Bpamenus. [lonsaTne nunuHpa.

2. Pa3Beprka nununapa. [Inonaas NoBEpXHOCTH WIMHIPA.

3. Pemenue 3amau no reme "Humunap".

Konyc — 44

4, ITonsiTHE KOHYCA.

3. Pa3BepTka KoHyca. [nomans mOBEpXHOCTH KOHYCA.

6. Y CceueHHBIN KOHYC.

7. Pemenue 3amgau o reme "Konyc".

Cdepa

8. Cdepa u map.

9. KacarenbHble psMBIE U IIJIOCKOCTU. B3anMHO€E pacrionokeHue

chephl 1 TNIOCKOCTH.

10. KacarenbHas I0CKOCTh K cdepe.

11. [Tnomanp chepsl.

12. Pemenue 3amay o reme "Cdepa".

13. Brincannsle u onucanusle chepsl. Kacaronmecs cdeps.

14. CedeHus MWIMHAPA, KOHYCA U 1Iapa.

15. Konmponvnas
paboma Ne 6. no
meme
«{ununop,
KOHYC U wapy

16. 3auém Ne 6 no

meme
«{ununop,
KOH)C u




wap»

I'maBa VII. O0BLeMBbI TeI1.

O6BEM PSIMOYTOJIBHOTO Napajuiesenunesia

17. AHanmm3 KOHTPOJIbHOU paboThl. [ToHsTHE 00BbEMa. AKCHOMBI

00BeMoB. OObEM MPSIMOYTOIHHOTO MapalIeICIUIIEIA.

18. Pemenue 3amay o reme "O0bEM IPSIMOYTOJILHOTO

napauienenunena’.

19. Pemenue 3amay mo reme "O0bEM IPSIMOYTOJILHOTO

napauienenunena’.
O0bEéM npsiMOii NPU3MBI M TUJIHHPA
20. O0beM IpsIMON TPU3MBI.
21. O0BeM IUIMHPA.
O0bEéM HAKJIOHHOW NPU3MBbI, MUPAMHUIbI U KOHYCA

22. [TpunoxeHus: MHTErpala K BHIYUCICHUIO 00BEMOB U IOBEPXHOCTEN

ten BpanieHus. O0beM HaKIIOHHOW MPU3MBIL.
23. O0beM nupamuibl.
24, Pemenue 3aa4y Ha HaxoxAeHUE 00beMa mupaMuibl. DOpMyIIbI AJis
HAXO0XJICHUs 00beMa TeTpadipa.

25. O6beM KoHyca.

26. Pemenue 3a1a4 Ha HaAXOXKIACHHE 0OBEMOB MHUPAMUJIBI U KOHYCA.
O0bém mapa u miomanb chepbl

217. O6bem mapa. OO6beMBbI IIAPOBOTO CETMEHTA, IIIAPOBOTO CIIOS U

nrapoBoro cexkropa. [lnomans chepuaeckoro mnosica.

28. Pemenune 3ana4 Ha HaxoxAeHHEe o0bema mapa. OTHoLIeHHE

00BEMOB | IIJIOMIA/ICH MOBEPXHOCTEH OTOOHBIX QUTYD.

29. ITpumeHeHHne 00BEMOB NPH PEIICHUH 33/1au.

30. [Tnomans chepsl.

31. KomOuHaimy MHOTOIrpaHHUKOB U T€J BpallleHHsl.

32. Konmponvnas
paboma Ne 2 no
meme "Obvembl
men".

33. 3auem Ne 2 no
meme "Obvembl
men".

I'naBa IV. BekTopsl B npocTpaHcTBe.

34. AHann3 KOHTPOJIbHOM paboTel. [ToHsITHE BEKTOpa B MPOCTPAHCTBE
CinoxxeHue UM BbIYUTAHUE BEKTOPOB. YMHOKeHHMe BEKTOpa Ha
4YHCJI0

35. [TonsiTue BekTopa B npoctpaHcTBe. CymMMa BEKTOPOB.

36. YMHOKEHHE BEKTOpa Ha YUCJIO.

KoMmiianapHble BEKTOPBI

37. Komnnanapueie BekTopsl. [IpaBuiio napanienenumnena.

38. PasnoxeHne BEKTOpa 110 TPEM HEKOMILIAHAPHBIM BEKTOpPaM.

39. 3auem Ne 3 no

meme
«Bexmoput 6
npocmpancmee
I'maBa V. Meroa KOOpAMHAT B IPOCTPAaHCTBE. [IBUKEHUSI.
KoopanHathl TOUKH H KOOPAMHATHI BEKTOpPa
40. [IpsamoyrosnbHas cucremMa KOOpAUHAT B mpocTpancTBe. KoopauHarsl

BeKkTOpa. CBA3b MEXAYy KOOpPAMHATaMU BEKTOPOB M KOOpIMHATaAMU
TOYEK.




41.

IIpocreitmme 3aga4u B KOOpAUHATAX.

42. YpaBHeHnue chepsl.

43. Brnincannsle u onucanssle chepbl. Kacarowuecs cghepoi

44, Kombunayuu men spawenus.

45. VYros Mexay BEKTOpaMH.

CkansipHoe npousBe/ieHHe BEeKTOPOB

46. CxaJiipHO€ NMPOU3BEJICHUE BEKTOPOB.

47. Pemienne 3a1a4 ¢ 1OMOIIBIO BEKTOPOB M METOJIOM KOOPIMHAT.

48. Bblunciienre yriioB Mex1y NpsMbIMU U IJIOCKOCTSIMU.

49. YpaBHEHUE JIOCKOCTH.

50. Dopmylia pacCTOSIHUA OT TOUKHU JI0 TIIIOCKOCTH.

51. JIBmKeHusT B TPOCTPAHCTBE: MNapaUIeNbHBIA IEPEHOC, CHUMMETpPUS

OTHOCUTEIIBHO ~ IUIOCKOCTH, LEHTpaIbHAas  CHUMMETpPHs, IIOBOPOT
OTHOCHUTEITLHO NPSIMOIA.

52. [IpeoOpazoBanue mMo100MsI, TOMOTETHSL.

53. Konmponvrasn
paboma Ne 3 no
meme "Memoo
KoopouHam 8
npocmpancmee.
Jeuocenus”.

54. 3auem Ne 4 no
meme  "Memoo
KoopouHam 8
npocmpancmee.
Heuoicenus”.

3aki04nTeIbHOE IOBTOPEHNeE NIPH MOAT0TOBKE K HTOT0BOM
aTTeCTAlMHU 110 TeOMETPHHU

55. | Ananu3 KOHTpOJIbHOH padoThl. [ToBTOpEeHNE. AKCHOMBI
CTEPEOMETPUU U UX CIICACTBHUSI.

56. | IloBropenue. IlapainnenbHOCT NPSAMBIX U INIOCKOCTEH.
CkpenuBaroumecs npsmele.

57. | IloBropenue. IleprieHIUKYIAPHOCTD NPSMOMN U IUIOCKOCTH. YTOII
MEX1y IPSMOI M MII0CKOCThI0. Teopema o0 Tpex nepneHauKyIspax.

58. | IloBropenue. /IByrpannsiii yroiu. [lepnenaukynspHOCTb
IIJIOCKOCTEM.

59. | IloBropeHne. MHOrOrpaHHUKHU: NapajuIeIeNUuIen, IpU3Ma,
nUpaMuJa.

60. | IToBropenue. Ilomany NOBEpXHOCTH MHOIOI'PaHHUKOB.

61. | IloBropenue. OObEeM MHOTOIpaHHHUKA.

62. | [loropenue. lnnuuap, KOHyC U map.

63. | IloBropenue. [lunuuap, KOHYC U map, IUIOUIANA UX TOBEPXHOCTEN.

64. | IloBropenne. O0BeM MUIMHAPA, KOHYCA, Iapa.

65. | IloBropenue. Pemenue 3agay Ha KOMOWHAIUY TETI.

66. | [loBTopenue. Pemenne 3a1aq Ha KOMOWHAIIUN C OTTUCAHHBIMHU
cdepami.

67. | IloBropenue. Bextopsl B mpoctpancTBe. CKaIsipHOE MPOU3BEICHHE
BEKTOPOB.

68. | IloBropeHne. AKCMOMBI CTEPEOMETPHUU U UX CJIEJICTBUS.




HPUJIOKEHHUE 1
CUCTEMA OIIEHUBAHUA

Kpurtepun oueHnBaHus yCTHBIX OTBETOB y4alIUXCS.

OTBET OIIEHUBAETCA OTMETKOM «5», €CIIN YUEHUK:

— MOJIHO PACKPBUI COJIEpKaHWE MaTepuana B 00beMe, MPEeIyCMOTPEHHOM IPOrpaMMON H
y4eOHUKOM;

—  H3JI0KWI ~ MaTepwall  TPaMOTHBIM  SI3BIKOM B OMNPENCICHHOW  JIOTUYECKOH
MOCJIeI0BATEIbHOCTH, TOYHO UCTIOJIb3YSl MATEMATUUECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

— MPaBWJIBHO BBITIOJHUJ PUCYHKH, YEPTEKHU, TPaQUKH, COMYyTCTBYIOIIHNE OTBETY;

— MOKa3aJl yMEHUE WILTIOCTPUPOBATH TEOPETUUCCKUE TTOJIOKEHUSI KOHKPETHBIMHU MPUMEPaAMU,
MIPUMEHATH UX B HOBOM CUTYallUH MPHU BHIIOJIHEHUH NPAKTUYECKOTO 3aJaHus;

— TMPOJAEMOHCTPUPOBAT YCBOEHHE paHEE M3YYEHHBIX CONMYTCTBYIOIIMX BOIPOCOB,
c(hOpPMHUPOBAHHOCTh U YCTOMYHMBOCTD HUCITOJIB3YEMBIX ITPH OTBETE YMEHUN U HABBIKOB;

— OTBEYAJI CAMOCTOSITEILHO 0€3 HAaBOASIINX BOIIPOCOB YUUTEIIA.

Bo3MOXHBI O/lHa- JIB€ HETOYHOCTH IIPH OCBEIICHHH BTOPOCTEIIEHHBIX BOIMPOCOB WM B
BBIKJIaJIKaX, KOTOPBIE YUYEHHUK JIETKO UCITPABHUII 110 3aMEUYAHUIO YUUTEIS.

OTBeT OLIEHUBAETCSI OTMETKON «4», eClIn:

— B HBJIOKEHUU JIOMYIIEHbl HEOOINbIINe MpoOJIeMbl, HE MCKA3WBIIME MaTeMaTHYECKOe
coJiepKaHuE OTBETA;

— JIOTMYIIEHBI OJIMH-I[BA HEJ0UETa IIPU OCBEIICHUH OCHOBHOTO COJIEPKAHUS OTBETA;

— JIONyIleHbl omuOKa Wiu Oojiee ABYX HEJOYETOB IPHU OCBEUICHHH BTOPOCTENICHHBIX
BOIIPOCOB MJTU B BBIKJIAJIKAX, JIETKO UCIPABIICHHBIC M0 3aMEUAHUIO YUUTEIS.

OTtMeTKa «3» CTaBUTCS B CICAYIOIUX ClIy4dasX:

— HCIIOJIHO UJIM HECTIOCTICAOBATCIIBHO PACKPBITO COACPKAaHNE MaTCpUajia, HO IMTOKa3aHO O6HI€€
IIOHUMAHHE BOIIPpOCa U MPOACMOHCTPUPOBAHBI YMCHUSA, NJOCTATOYHBIC IJIA JaITbHEUIIIET O YCBOCHHA
MMpOrpaMMHOI'O MaTCpHualia,

— UMCJIMCH 3aTPYAHCHUA NI JOIMYIICHBI omuOKH B OIPCACIICHUHU IMOHATHH, UCITOJIb30BAHUHN
MaTeMaTHYeCKOMH TCPMHUHOJIOTUH, YCPTECKAX, BbIKJIAAKAX, HUCIPABICHHBIC TIOCJIC HCCKOJIbKUX
HaBOAANIUX BOIIPOCOB YUYHUTECIIA,

— YUYCHHUK HC CIIpaBHJICA C NPUMCHCHUCM TCOpHUH B HOBOM CUTyalluu IPpU BBIITOJIHCHUU
MPaKTUYCCKOI'O 3a/laHUsl, HO BBIITOJIHUII 3aJaHU 00513aTENIBLHOTO YPOBHHA CIIOKHOCTHU I10 JTaHHOM TEMC,

— IIPU 3HAHUM TCOPETHYCCKOI'0 MaTcpuajia BBIABJICHA HECAOCTATOYHAA C(l)OpMI/IpOBaHHOCTB
OCHOBHBIX YMCHHﬁ 1 HaBBIKOB.

OtMeTKa «2» CTaBUTCS B CIEAYIOLIUX CIIyqasiX:

— HE PaCKpBITO OCHOBHOE COJIep)KaHNEe yueOHOro MaTepHarna;

— 00HapyXeHO HE3HAHWE WM HEMOHMMaHWE YUYCHHKOM OOJbINed min Hanboyiee BaKHOU
4acTu y4eOHOro MaTepuana;

— JIOMYIIECHBI OMMOKK B OMPENEICHUU TOHSATHH, MPH HCIOJB30BAaHUU MaTEMaTHYECKOU
TEPMHUHOJIOTHH, B PUCYHKaX, YePTEKax WK rpadrkax, B BRIKJIaIKaX, KOTOPhIE HE UCIIPABJICHBI TTOCIIE
HECKOJIbKMX HABOJIAIUX BOMPOCOB YUUTENS.

Kpurepun oneHuBaHus NHCbMEHHBIX padoT.

[TucemenHas paboTa Mo MaTeMaTHKE MOKET COCTOSATH TOJIBKO M3 IPUMEPOB, TOJIBKO U3 3a]1a4,
ObITh KOMOMHUPOBAHHOM MJIM MPEJICTaBIATh COOOM MaTeMaTW4eCKUH JMKTAHT, KOIJa Yydariuecs
3aMKCHIBAIOT TOJBKO OTBETHI MM TECT, KOT/Ia y4allMecs OTMEYaloT NMpaBUJIbHBIA BapUaHT OTBETA.
[TucbmenHas pabota, conepramas TONbKO mHpuMepbl. [Ipu olleHHBaHWMM NHCHBMEHHOH paboThI,
BKJTFOYAIOIIEH TOJBKO MPUMEPHI (TP YUCIIE BBIYUCIUTENBHBIX NCUCTBUI HE Oosee 15) m umeromei
LIEJIbI0 TIPOBEPKY BBIYUCIUTENBHBIX HABBIKOB YUAIIUXCSl, CTABATCA CIIEIYIOIINE OTMETKHU:

OreHka «5» CTaBUTCS, €CJIM BCS pab0Ta BBIMOJTHEHA O€30IIMO0YHO.

Ornenka «4» cTaBUTCA, €ClIU B paboTe JOMYIIeHbI 1-2 BEIYUCIUTENbHbIE OIIHOKH.



Onenka «3» cTaBUTCA, €CIU B paboTe JOMYIIEHBI 3-5 BRIYMCIUTEIbHBIX OIIHOOK.
OneHka «2» cTaBUTCS, €CJIU B paboTe AOMYIIEHO 0oJiee 5 BBIYMCIUTEIbHBIX OIIHOOK.

[Tucemennas pabora, cofeprkariasi TOJIbKO 3aJa4H.

ITpu oLieHKe NMCbMEHHOM padOoThI, CoJIEeprKalel TONBKO 3a7aun (2 win 3 3a1a4M) U UMEroIIen
LeNBI0 POBEPKY YMEHUH penIaTh 3a1auu, CTABATCS CIEAYIOINE OTMETKH:

OtMmeTKka «5» CTaBUTCA, €CIIM BCE 3a1a4M PEIICHBI 0€3 OUIMOOK.

OtmeTka «4» CTaBUTCA, €CIHM, HET OMMOOK B XOJ€ peIleHHs 3agad, HO JOMyIIeHbI -2
BBIYUCIIUTENIbHBIE OLUTHOKH.

OtmeTka «3» CTaBUTCS, €CJIM JIOMyIIeHa XOTs Obl O/Ha OHMIMOKa B XOJ€ PEUICHUS 3aadu
HE3aBUCHMO OT TOTO, JIBE WJIM TPH 33/1a4H COJEPKUT paboTa, M OJHA BBIYUCIUTEIbHA OMIMOKA WU
€CJIM BBIYMCIUTENFHBIX OIIMOOK HET, HO HE pellieHa O/IHA 3a/1aJa.

OTMmeTKa «2» CTaBUTCS, €CIIH IOMYIEHBI OIIMOKH B XO€ PEIICHHs IBYX 33124 WJIH JIOMyIIeHa
omMOKa B X071 PEIICHHS OJJHOM 3a7a4M U JIBE BEIYUCIUTEIbHBIC OMINOKH B IPYTUX 3aJadax.

[TucbmMeHnHas KOMOMHUpPOBaHHast padoTa.

[TuceMenHas KOMOMHMpOBaHHAs paboTa CTaBUT CBOEH I1I€JIbIO MPOBEPKY 3HAHUMN, YMEHUH,
HaBBIKOB YYaIlIUXCSl IO BCEMY MaTepuaiay TeMbl, YETBEPTH, IOJYrOJUH, BCErO Y4eOHOro roja u
COJIEP’KUT OJJHOBPEMEHHO 3aJlauM, IPUMEpPHI U 3a7aHus Ipyrux BUAOB. OmMOKH, AONYIIEHHbIE IPU
BBINOJIHEHUH 3THX BUJI0OB 3a/1aHUI, OTHOCATCS K BBIYMCIUTEIbHBIM OIINOKaM.

[Ipu onieHKe KOMOMHUPOBAHHON PaOOTHI, COCTOSAIIEH U3 OJTHOM 3a7a4u, TPUMEPOB U 3aJaHUN
Apyrux BUIOB (He O6osee 5), CTaBATCS CIEeyIOUEe OTMETKHU:

OtmeTka «5» CTaBHUTCS, €CIH BCs padoTa BHINIOJTHEHA 0e301IH00YHO.

Otmetka «4» cTaBUTCS, €CIM B paboTe NOMYyIIEHb! 1-2 BBIYUCIUTENbHbIE OIIUOKH.

Otmetka «3» CTaBUTCS, €CI B pa0oTe JOIyIIeHa OMMOKAa B XOJI€ PEIICHHs 33aJaud IMpH
IIPABUIILHOM BBIMIOJIHEHUH BCEX OCTAJbHBIX 33JaHUN WM JAOMYIIEHB! 3-4 BBIYUCIUTENbHbIEC OIINOKH
IIPH OTCYTCTBUU OLIMOOK B XOJI€ PELICHUS 3a/1a4H.

OTmeTKa «2» CTaBUTCS, €CIU JIONYILeHa OMMOKa B X0/1€ PEIIeHHUs 3a/laui U XOTs Obl 0J{HA
BBIUMCIUTENbHAs OINMOKAa WM TpU pElIeHUH 3aJayd U [pUMEpoB jonyiieHo Oonee 4
BBIUUCIIUTENIBHBIX OMINOOK.

[Ipy oneHke NHCbMEHHOW KOMOMHHMPOBAaHHOW paloThI, coOCTOsAled M3 ABYX 3ahad U
MIPUMEPOB, CTABATCA CIIEYIOIINE OTMETKHU:

Otmetka «5» cTaBUTCS, €CIH BCs paboTa BBIIOJIHEHA 6€301IM00YHO.

OtmeTka «4» cTaBUTCS, €CIIU B padoTe AONMYIIEHBI -2 BEIUNCIUTENbHBIE OIINOKH.

Otmetka «3» cTaBUTCS, €CIH B paboTe JOMyIIeHa omnOKa B X0JIe pelleHHs OTHOM U3 3a/1ad,
IIpU NPaBUIBHOM, BBIIOJHEHUM BCEX OCTAJBHBIX 3aJlaHUM, WU JOMYLIEHbl 3-4 BBIYUCIUTEIbHBIC
OLIMOKM IPU OTCYTCTBUH OIIMOOK B XO/1€ PELICHUH 3a/1a4.

OtmeTka «2» CTaBUTCS, €CJIM JONYILIEHbl OUIMOKM B XOJA€ pEUIeHHs ABYX 3ajad, HId
JIOMyIIeHa OMNOKa B XOJI€ peIIeHUs] OJTHON U3 3a/1a4 U 4 BBIUMCIUTENbHBIE OIMOKH, UITH JOMYIIEHO
60s1ee 6 BBIYMCINUTEIbHBIX OIIHOOK.

[Tpumeuanue. Hanmnume B paboTe HenoueToB (HEMpPaBUIBLHOE CHHCHIBAHWE NAHHBIX, HO
BEPHOE BBITIOJIHEHUE 33/1aHUs, TPAMMATHYECKUE OMIMOKY B HAMMCAHUHM MAaTeMaTHYECKUX TEPMUHOB U
OOLIETPUHATBIX  COKpAIlEHUH, HepsUUIuBoe OQopMiIeHHE paboThl, OO0NbIIOE  KOJIMYECTBO
UCTPABJICHUI) BEJIET K CHIDKEHHUIO OLIEHKU Ha OJUH OaJljI, HO HE HUXKe «3».
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